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The last month has been prolific of 
First and fore- 
most, the annual mecting of the American 
Institute of Electrical Engineers at Great 
Barrington was one of the most successful 


electrical conventions. 


in the history of that progressive and, we 
are pleased to say, rapidly broadening as- 
Then the Northwestern Elec- 
trical Association held its summer meet- 


sociation. 


ing in Wisconsin jointly with the Wiscon- 
sin Telephone Association at which are 
represented all the independent telephone 
interests of that state. The annual con- 
vention of the Independent Telephone As- 
sociation of the United States assembled 


at Philadelphia, a report of the proceed- 
ings appearing in this journal last week. 
The week before, the Association of Rail- 
way Telegraph Superintendents held its 
annual meeting. The month of June 
seems to be the period selected by the elec- 
tricians of the country as the best time for 
their conventions. The National Electric 
Light Association, however, still continues 
to hold its well-attended conventions in 
the month of May, and the electric rail- 
way interests of the country convene 
every fall, usually in the month of 
October, this year in the city of Detroit. 


NEW YORK, SATURDAY, JULY 5, 1902. 


ELECTROLYSIS. 

The time is beginning to arrive when 
reckoning of a gigantic character is to be 
had between electric street railway com- 
panies and those who employ buried 
piping systems for various purposes. 

When street railway systems were 
first installed, there was considerable 
difficulty found with the return currents 
which rapidly ate holes in buried pipes 
at points where they left the piping sye- 
tem to return to the power-house. The 
problem was taken up by the engincers of 
the various companies, and, in most cases, 
was solved by connecting the return sys- 
tem of the electric railway tightly on to 
the piping system at those points which 
showed rapid corrosion. This, of course, 
enabled the current to leave the piping 
system through metallic contact, and 
eliminated electrolytic action that for- 
merly occurred there. This curing of the 
evil was only temporary. The current 
still remained in the pipes and traversed 
their length. As these pipes were buried 
in the surrounding earth at various de- 
grees of conductivity, the current would 
not entirely stay in the pipe, but some- 
times small portions of it were diverted 
through strata of more or less conducting 
powers, and particularly was this the fact 
around joints where the electrical conduc- 
tivity of the metallic path was bad, and, 
as time went on, became worse, due to 
rust and oxides. This resulted slowly 
but very surely in a corrosion of the pipes 
which was general, and, though it took 
years for the result to be serious, it is 
beginning to be serious now. Reported 
damages from electrolysis are not now 
confined to local spots, but to entire pipe 
lines. As time goes on these damages 
will be great in extent and more fre- 
quently reported, and the money losses 
involved will be so large that the matter 
will be taken to the courts for adjustment. 
In the meantime it is well for electric 
railway companies to consider the perma- 
nent cure which has been frequently sug- 
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gested, and which is practically the only 
effective means of stopping the damage 
forever. This is to keep the current out of 
the pipe systems. It has been found, and 
very naturally, that electrical damage 
was very much reduced by reenforcing 
the return feeder system, but it must not 
be forgotten that current delivered at a 
given point of the earth divides between 
various paths to the station, according 
to the law of shunts, and no matter how 
heavily coppered the legitimate return 
may be, a certain percentage of the cur- 
rent is bound to traverse parallel pipe 
systems as long as they present any con- 
ductivity whatever. It is, in fact, a 
beautiful illustration of the theory of 
limits. The current in the pipe system 
can, by means of increasing the ground 
return, be diminished to any quantity 
desired, to the limit of the financial ability 
of the corporation controlling the situa- 
tion, but it can never be reduced to zero 
in this way. The remedy is to break up 
the electric continuity of the piping sys- 
tem by insulating joints. A single insu- 
lating joint will stop more current in the 
piping system than many thousand dol- 
lars worth of copper laid in multiple with 
it, and twenty or thirty properly dis- 
tributed insulating joints will reduce the 
current in a pipe line more than an al- 
most infinite amount of copper would do. 

It is not the intention of these remarks 
to convey the idea that this fact has not 
been known or appreciated, for it is ex- 
cecdingly difficult for a trolley company 
and a water company to reach amicable 
arrangements on this point. The work to 
be done is on the piping system. The 
damage comes from the trolley system. 
The question as to who shall do the work 
is of course one of some controversy, and 
in fact the installation of the insulating 
joints can be, and often is checkmated by 
the pipe company which will not allow the 
electric company to touch its system in 
any way, shape or form. 


The overhead trolley system is an insti- 
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tution which can not be legislated out of 
sight, and although there is at present no 
legislation to cover the case, it is plain 
that after the trolley company has spent a 
reasonable amount of money to protect 
and reenforce its ground return, it can 
not be legally asked to do any more, and 
those who are interested in underground 
pipes will be obliged to install their sys- 
tems in such a way as not to suffer damage 
from earth currents, which indeed may 
not be entirely due to trolley companies 
but to other causes as well. In the mean- 
time the situation is full of controversy 
and legal complication, and it will be some 
time before it is definitely settled just 
what is the proper arrangement and who 
is to pay for it. 


NEEDED ADDITIONS TO ELECTRICAL 
DATA. 


In spite of the rapid advance of elec- 
trical engineering in all its branches and 
the reduction to definite formule available 
for the drafting room and workshop, of 
most of the useful physical phenomena in- 
volved, there yet remains much work to be 
done in certain lines to complete our 
practical knowledge and finish the line of 
data necessary to work out, without long 
experimentation, problems which often 
arise. 

The solenoid or coil or plunger mag- 
net is an example. If any data exist to- 
day by which the pull of an iron core at 
any given position in a coil may be com- 
puted they are hidden away in the archives 
of some manufacturing concern or locked 
up in the private records of some ungener- 
ous investigator. Yet this is one of the old- 
est and most important of the electromag- 
netic devices being used in are lamps, 
motor regulators, dynamo-voltage con- 
trollers, and in many other varieties of 
apparatus. So far as can be learned the 
various dimensions of core and coil, the 
resistances, number of turns and distri- 
bution have been determined in every case 
by lengthy and expensive experiments. It 
is claimed that satisfactory working 
formule ean not be deduced for these ap- 
pliances because of the large and inde- 
terminate factor of leakage. This factor 
in the calculation of dynamo-electric ma- 
chines is also large, and in the beginning 
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was by no means definite, but it is now 
settled empirically with reasonable ac- 
curacy for each type of machine by means 
of tests on machines of various kinds. 
The mathematically inclined seem to be 
able to figure leakage by assuming hypo- 
thetical leakage paths and from their com- 
puted reluctance the stray field is cal- 
culated. In practice, however, experi- 
mentally determined factors are used, 
and we can sce no reason why the same 
methods should not be applicable to the 
case under discussion. Another series of 
much-needed data relates to the drop of 
alternating currents in steel rails. The 
near future will undoubtedly see the 
spread of alternating-current traction and 
its application to situations which could 
not be profitably handled by continuous- 
current distribution. Inevitably the rails 
will form one leg of the circuit, both from 
reasons of economy and simplification of 
the contact and conducting devices. While 
it is true that some experiments have been 
conducted abroad—principally in Ger- 
many—and some approximations reached 
for a certain set of conditions, this field 
of research is practically untouched. 
Where can we find the formule or graph- 
ical methods which will give the relation- 
ships between area of rail, form of rail, 
frequency, wave form and drop, and the 
effect of the increased lag in one leg of the 
system on the practical working of the 
equipment? 

This is work yet to be done, and which 
in time must be thoroughly investigated. 

These are only two examples of the in- 
completeness of our data, and though we 
know much of the science there are many 
practical questions of importance which 
are yet to be definitely settled. 


The Index of the ELECTRICAL REVIEW, 
vol. xl, covering the issues from January 
4 to June 28, 1902, inclusive, is sent to 
every subscriber of this journal this week. 
The Index has been prepared with extreme 
care, and we believe the reader will find it 
of value. It should be preserved, as we 
can not undertake to supply extra copies. 
In the past there always has been a de- 
mand for such copies, evidently due to 


failure to preserve the Index when it was 
originally published. 
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THE SOCIAL SIDE OF CONVENTIONS. 

The recent convention of the American 
Institute of Electrical Engineers at Great 
Barrington was marked by many social 
functions of a brilliant order, and the 
generous hospitality of the people of that 
city and of Pittsfield was so extended and 
attractive that it was impossible to give 
so much attention to the excellent papers 
which were presented as was desirable. 

These conventions, however, can not be 
viewed as assemblages gathered together 
for the sole purpose of discussing scien- 
tific and engineering subjects. The social 
side is almost as important, bringing to- 
gether, as it does, in friendly intercourse, 
men who would otherwise never have met, 
or who, if introduced to each other under 
other circumstances, would possibly never 
follow up the acquaintanceship. 

No other single factor contributes more 
to the advancement of any science or pro- 
fession than a personal, cordial relation- 
ship among all its members and an inter- 
commumicated knowledge of the person- 
ality and intellectual attainments of the 
various human units which go to make up 
the complete fabric. Friendships are 
formed that lead to a friendly interchange 
of ideas which are developed and vitalized, 
resulting in a final crystallization into 
valuable additions to theory or practice. 
Business relations are made pleasant, new 
connections formed and the entire body 
works as a harmonious whole to the 
greater good of the art and benefit to the 
general public. 

The value of the social side can not be 
estimated, but it exists, and to such a de- 
gree that it is ceasing to take the second 


place which heretofore has been allotted 
to it. 
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The demand for electrical engineers, 
graduates of our institutions of learning, 
is apparently increasing. “I graduated 
sixteen in my class in electrical engineer- 
ing,” said a college professor in this office 


last week, “and I had applications from 
clectrical manufacturing, engineering and 


contracting companies for  fifty-nine 
graduates.” 
Comment is unnecessary. We would 


only add that the apparent demand is for 
those graduates who have shown special 


ability. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—XLIV. 


BY W. ELWELL GOLDSBOROUGH. 


In the discussion which follows, that 
magnetism which is set up by currents 
flowing in the armature coils of an alter- 
nator, and which permeates the field 
windings, will be taken as being due to 
an armature inductance factor called 
‘the field inductance of the armature.” 
We will designate it by the letter L,. 
The corresponding reactance we will desig- 
nate by z, Further, the lines of force 
which are set up by the armature current 
and which do not become linked with the 
coils of the field winding will be consid- 
ered as due to the presence of a factor 
which we will term ‘the local induct- 
`- ance of the armature” and designate by 
the letter L, the corresponding reactance 
being designated by the letter z, 

In commercial alternators, the induct- 
ances just discussed are not constant 
quantities, although they are usually 
assumed to be constant. As a matter of 
fact, they are variables which fluctuate in 
value with double the frequency of the 
electro-motive force and current waves 
developed in the armature winding. 

In Fig. 160, we have a diagram 


Fic. 160.—ALTERNATING DYNAMO ELECTRIC 
MECHANISMS. 


which shows the character of the cyclic 
variation of the armature field inductance 
z, When the armature coils are in the 
position A, the centres (a) of these coils 
are at mid-points of the pole-faces, and 
their field inductance in this position may 
be represented by the ordinate (a, a). This 
ordinate will be the maximum ordinate of 
the field inductance curve, inasmuch as a 
movement of the armature in either direc- 
tion to a position such as B will put the 
coils in a position less favorable to the set- 
ting up of magnetism around through the 
magnetic circuit, and consequently there- 
by reduce the amount of flux set up 
through the field circuit of the machine 
when a given current is flowing in the 
armature coils. In the position B of the 
armature, the centres of the coils are at 
(b) and the field inductance of the coils 
will have fallen to a value represented by 
the ordinate (b, b). 

In the third position C, the armature 
has been so turned as to bring the centre 
of the armature coil to the point (c), 
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which is midway between the adjacent 
pole-corners. In this position, the arma- 
ture coils have no power to set up mag- 
netism around through the magnetic cir- 
cuit; consequently, in the C position of 
the armature coils, their field inductance 


Fic, 161.—ALTERNATING DYNAMO ELECTRIC 
MECHANISMS. 

is zero. Ifthe armature is still further 
moved, as the centre of a coil approaches 
the centre of the next pole-face, the field 
inductance of the coils will rise, reaching 
its maximum value (a, a) again when the 
centre of the coil has arrived opposite the 
centre (e) of the new pole-face. 

In Fig. 160, the curve which shows the 
cyclic variation of the field inductance of 
the coil has been taken as a sine curve, in 
view of the fact that most commercial 
alternators give an inductance variation 
which closely approximates such a result. 
The net effect of this variable inductance 
is to distort the shape of the current and 
electro-motive-force curves as the load 

La 


dot D 
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Fia. 162.—ALTERNATING DYNAMO ELECTRIC 
MECHANISMS. 
comes on the machine. Were the arma- 
ture inductance a constant for all posi- 
tions of the armature relatively to the 
poles, the wave form of the current and 
electro-motive force would remain practic- 
ally a constant for all non-inductive 
loads. 

In Fig. 161, the (c) position of the 
armature so places the coils as to give 
them a maximum capacity for setting up 
cross-magnetization. The (c) position of 


Fie. 163.—ALTERNATING DYNAMO ELECTRIC 
MECHANISMS. 
161 therefore shows the coils in the posi- 
tion where their local inductance is a maxi- 
mum. Thecentre (c) of the coil being 
midway between the pole-tips, we can lay 
off the ordinate (c, c) to represent the 
value of the local inductance at this time. 
A movement of the armature in either 
direction tends to lower the local induct- 
ance of the armature coils below the 
value (c,c). In the D position of the 
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armature, for instance, the centre of the 
armature coil is at (d), and the local in- 
ductance has a value equal to only (d, d). 
A still further revolution of the armature 
to the position E brings the centre of the 
coils under the centre of the pole-faces, 
as shown at (e), and still further reduces 
the local inductance of the coils since now 
they are entirely from under the pole-tips, 
and therefore are least favorably placed as 
regards the ability of the currents in them 
to set up a local magnetic field about the 
conductors. In the (e) position, the local 
inductance of the coils drops to a value 
such as (e, e). We see, then, that in the 
case of both the field inductance L, and 
the local inductance L_ of the armature, 
they are variables having a frequency of 
variation double that of the currents and 
electro-motive forces induced in the 
armature coils. 

In Fig. 161, the local inductance curve 
(c, d, e) is shown as a sine curve in 
view of the close approximation to the 
sine wave of the loca] inductance charac- 
teristics of commercial machines. Vari- 
ability in the local armature induct- 
ance has an effect similar to that of the 
field inductance as regards the changing 
of the wave forms from their no load char- 
acter as the load comes on the machine.* 
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Fra. 164.—ALTERNATING DYNAMO ELECTRIC 
MECHANISMS. 


The total inductance of the armature 
coils of an alternator is shown by taking 
the sum of the curves shown in Figs. 
160 and 161. At times this summation 
is such as to produce a total armature in- 
ductance which is practically a constant 
for all positions of the armature relatively 
to the poles. For instance, in Fig. 162 
are shown two curves. Considering the 
points (a) to represent the centres of the 
pole-faces, the point (c) represents the 
mid-point between adjacent pole-faces. 
The curve L, represents the field induct- 
ance characteristic of the machine, and 
the curve L, represents the local induct- 
ance characteristic of the machine. The 
sum of those two curves taken by adding 
corresponding ordinates gives the curve 
L which is a straight line. This con- 
struction shows that it is possible to ob- 
tain a practically constant total induct- 
ance in an alternating-current armature 
for all positions of the armature rela- 
tively to the poles, and under all condi- 


¢Those who are interested in studying in detail the 
effects of variable armature inductance upon wa’ 
forms are referred to the Transactions of the Amer 
Institute of Electrica! Engineers, page 308, vol. xi 
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tions of load, if the iron of the pole- 
pieces ana the armature is not worked to 
the point of saturation. Where as the 
load is increased the iron of either 
the pole-pieces or the armature becomes 
heavily saturated, it produces an immedi- 
ate effect upon the inductance charac- 
teristics and may either augment or 
diminish their value. 

In Fig. 163, the point (a) represents 
the position of the pole-face centres as in 
Fig. 162. In like manner, the curve 
L, is the characteristic of the field induct- 
ance of the armature, and tke curve L is 
the curve of local inductance of the arma- 
ture. In this case, the field inductance 
has been reduced relatively to the local 
inductance, as shown in Fig. 162. 
Taking the sums of the corresponding 
ordinates of the curves L, and L, of Fig. 
163, therefore, gives is the curve La 
which shows that, in this case, the total 
inductance of the armature is not a con- 
stant for all positions of tke armature 
relatively to the poles, but is greatest 
when the centre of the armature coils lies 
midway between adjacent pole-corners. 
This is the common condition existing in 
commercial machines, where, as a rule, 
the local inductance is the dominant in- 
ductance factor. 

In Fig. 164, the field inductance of 
the armature has been magnified rela- 
tively to the local inductance, and, ac- 
cordingly, the sum of the curves L, and 
L, gives the curve L,. Which has a maxi- 
mam value when the centres of the coils 
are immediately beneath the centres of 
the pole-faces. In making this study of 
the variable character of the armature in- 
ductance factors, it is well to note that 
the variations which take place in the 
total inductance of a machine are not, as 
a rule, so pronounced as the variations 
which take place during a half cycle in 
the component inductance factors. It is 
customary, as has already been said, in 
alternating-current working to assume 
that inductance factors are constants. 
This is usually done in the design, as well 
as in the discussion of such machines. 


ARMATURE INDUCTANCE AND THE CHAR- 
ACTERISTICS OF TWO-PHASE 
MACHINES. 


In Fig. 165, a vector diagram is 
presented which shows the method of 
determining the regulation of a two- 
phase machine. 

If one phase only of a two-phase ma- 
chine is loaded, the load characteristic of 
the machine is developed along precisely 
the same lines as was the load character- 
istic of the single-phase machine shown 
in Fig. i3e. 


In Fig. 165 is presented a vector 
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diagram similar to the vector diagram 
for the single-phase machine which is 
discussed in connection with Fig. 134 on 
page 212, since, when only one phase of the 
two-phase machine is loaded, the phase dia- 
gram representing the reactions occur- 
ring are precisely those used to show the 
performance of a single-phase alternator. 
Accordingly, if in Fig. 165 the vector 
OM, represents the magnetism set up by 
the field ampere-turns, under normal 
conditions of running, the cutting of this 
field by the armature conductors will 
produce a total internal electro-motive 
force E, equal to OA, Now, if the arma- 
ture circuit is closed on a non-inductive 
load and this load is gradually increased, 


Total Internal E.M.F.. Constant 
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of the armature L,. Similarly, the arma- 
ture current acting upon the local in- 
ductance of the armature, develops an 
average field strength which is repre- 
sented by the vector M ‘M°. This field, 
however, is not linked in any way with 
the coils of the field windings. Accord- 
ingly, while M,M° represents the total 
effective field set up by the armature cur- 
rents, only that portion of it included be- 
tween M,M, represents flux which re- 
acts upon the magnetic circuit of the 
alternator, and, consequently, the pro- 
jection of MM,“ on OM,M,” represents 
the total reaction of the armature cur- 
rents in diminishing the total flux that 
is enclosed by the field winding. When, 
therefore, the first phase carries a current 
OB, the field magnetism is reduced by 


an amount MM °, and should the sec- 
ond phase now be started up it would be 
influenced by an electro-motive force de- 
veloped by a field having only a strength 
equal to OM ©. 

In order, ETA to have developed 
in both phases an effective electro-motive 
force equal in each to OC‘, when a cur- 
rent equal to OB% is flowing in each, it 
will be necessary to increase the magnet- 
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Fia. 165.—ALTERNAtTING DyNAMO ELECTRIC MECHANISMS. 


a current will flow which will first have a 
value both in amount and direction rep- 
resented by the current vector OB’, and 
this vector will gradually grow until it 
reaches the value at full load of OB*. 
As has already been explained at length, 
the magnetic reaction of this current is 
to set up a field M,M’°, the vector result- 
ant of which with the field OM, gives 
the final resultant field OM’, which de- 
velops the electro-motive force OC*, which 
is the total electro-motive force in phase 
with the current at full load for this 
phase. 

The armature current OB’, in devel- 
oping the field represented bv the vector 
M,M*, overcomes the armature reactance 
due to the field inductance and the local 
inductance of the armature coils. 


In so 
doing. 


it develops a flux which links 
with the field winding and is equal to the 
vector MM, or to the average field 
strength which results from the action of 
this current upon the field inductance 


izing power of the field winding suffici- 
ently to counteract the demagnetizing 
field component MM, e. The addition 
of this much magnetizing power to the 
winding of the tield circuit would provide 
for a total flux in the field circuit at no 
load equal to OM ^. Accordingly, if we 
consider that both phases of a two-phase 
machine are loaded gradually and non-in- 
ductively to exactly the same degree, and 
that itis desired to produce in each phase 
a regulation represented by Fig. 165, 
the magnetizing power of the field must 
be gradually increased so that as the load 
increases in each phase from zero to OB? 
to OB to OB to OB’, the total field 
magnetizing power will be increased in 
the ratio of OM, to OM, to OM to 


OM) d to OM," respectiv dy. Such a ave 
cedure inv olves the operation of the gen- 
erator under conditions which it would be 
hard to maintain in practice, even with 


hand or automatic regulation of the cur- 
rent in the field-exciting circuit. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XXXI. 


BY A. E. DOBBS. 


SELECTIVE SIGNALING KEYS. 


' It has been explained before in this 
series of articles that telephone stations 
could be run selectively, either by the use 
of polarized bells or by the use of currents 
of varying frequency. In Fig. 131 there 
is shown, in the upper part of the figure, 
a representation of a four-party line with 
bells arranged for eelective ringing. By 
the use of polarized bells, which operate 
by either a + or — current, it is possible 
to ring any one of four parties without 
disturbing any of the others. 

Two of these bells, one responding to a 
positive and the other to a negative cur- 
rent through the “tip”—that is, the side 
of the line connected to the tip of the 
cord—are connected to the line as in any 
other metallic circuit. The other two bells, 


Listening key 


Puleating current == 


Nos. 3 and 4, are connected to the ground 
from the “sleeve” side of the line and are 
also actuated by positive and negative im- 
pulses delivered over one wire only; the 
subscribers in all four of these instruments 
talking over the line as a metallic circuit. 

The name “polarized,” as applied to 
bells of this kind, does not accurately de- 
scribe them, as all bells having their 
polarity fixed by permanent magnets—as 
are nearly all bells used in telephone 
work—are polarized. 

Mr. Abbott’s designation of bells that 
ring by means of + and — impulses as 
“biased” bella, is a much better descrip- 
tive word, as it indicates their function 
which is to respond only to impulses in 
one direction. In order to accomplish 
this the armature of an ordinary polar- 
ized ringer is given a “set” to one side by 
means of a spring. Taking it for granted 
that the bell is required to respond only 
to + impulses this ‘‘set” is therefore 
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toward the negative side of the bell. 
Should a negative impulse pass over the 
line, the bell, being already held to the 
negative side of the ringer magnets, will 
not respond. Should a positive impulse 
pass through it, however, it will be pulled 
over toward the positive side of the magnet 
and pulled back again by the spring when 
released, thus giving the double stroke 
necessary in ringing. 

On the other hand, if we desired the 
beli to respond to negative impulses the 
spring holds the armature toward the 
positive side of the ringer and is pulled 
toward the negative side by a negative 
impulse. 

The listening key in Fig. 131 is bridged 
to line instead of being connected in series, 
as shown in Fig. 126, while the keys, Nos. 
1, 2, 3 and 4, make the necessary changes 
in the polarity of a direct-current pul- 
sating generator and throw varying cur- 
rents to line, as may be required. These 
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Fia. 181.—Four-Party LINE, WITH BELL ARRANGED FOR SELECTIVE RINGING, 


keys are generally arranged as push- 
buttons on the table in front of the oper- 
ator, the plunger having a very small 
movement. 

Thus we have four parties on a line, 
any one of whom can be called without 
disturbing the others. 

To call No. l we throw a + current 
through the two sides of the metallic line 
while a reversed or — current calla No. 2. 

With No. 3 we depress No. 3 key, which 
sends a + impulse over one side of the 
line through the bells Nos. 3 and 4, No. 3 
only responding, and by reversing the cur- 
rent No. 4 responds while No. 3 remains 
silent. 

It is also possible to place an ordinary 
alternating ringer of high frequency to 
this line and ring it by means of an alter- 
nating current, as the “biased” bells do 
not respond readily to an alternating cur- 
rent on account of the springs holding 
the armature to one side, thus making 
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them slow in responding to a current of 
this kind with the result thet they stand 
still and do no ringing that any one will 
pay any attention to. 

If subscribers do not object to one and 
two-ring calls, the number of stations on 
one line can be doubled. 

Lest some of our inventive friends 
might think it possible to place two more 
subscribers on the “tip” leg of this line, 
thus obtaining six calls instead of four, 
we might mention that the two bells, Nos. 
1 and 2, bridge the two sides of the line 
together and by allowing the current to 
cross from one leg to the other would 
probably cause crose-ringing. 

—— — di 

Competition for the ‘s Gaiileo Fer- 

raris Award.” 


The committee for the “Galileo Ferraris 
Award,” which was instituted in 1898, 
being composed of the representatives of 
the executive committee for the General 
Italian Exhibition, held in Turin, in 
1898, of the Chamber of Arts and Com- 
merce, of the Royal Academy of Science 
and of the Royal Industriel Museum, in 
Turin, have determined to open an inter- 
national competition for the award of 
this prize on the occasion of the unveiling 
of the monument to that illustrious 
scientist in Turin in the latter half of the 
month of September next. 

The award is of 15,000 Italian lires 
($2,500), together with the compound in- 
terest thereof accumulated since the year 
1899 up to the day of the award, and it 
shall be granted to the inventor of some 
practical application of electricity, from 
which some noteworthy progress may 
arise. 

Competitors may produce either pam- 
phlets, schemes and drawings, or ma- 
chines, apparatus and contrivances con- 
cerning their invention. 

The jury, composed of the committee 
noted above, shall have full power to 
cause practical experiments to be made 
upon the inventions entered for compe- 
tition, and upon the relative apparatus, 
contrivances and machines. 

Competitors are to file their application 
and deliver their works, machines, ap- 
paratus and whatever appertaina to their 
invention not later than 6 P. M. on Sep- 
tember 15, 1902, at the office of the sec- 
retary of the committee, care of the ad- 
ministrative committee of the First Inter- 
national Exhibition of Modern Decorative 
Art, in the buildings of the Chamber of 
Commerce and Arts, 28 Via Ospedale, 
Turin, Italy. 

Turin, April, 1902. 
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THE NEW GENERATING PLANTS OF 
THE NIAGARA FALLS POWER 
COMPANY.* 


BY H. W. BUCK. 


The growth of the applications of 
Niagara Falls power has been so rapid 
since the starting up of the first power- 
house in 1895 that the entire 50,000 horse- 
power of the first plant has been taken up 
to its limit. This growth was anticipated 
by the company three years ago, when the 
hydraulic development of a second plant 
was started under way. This plant is 
nearly completed and within a few months 
the first generator of its equipment will 
be performing useful work. 

This power-house, from a popular 
standpoint, may be considered a duplicate 
of the old one, with which every engineer 
is familiar, and differs only in some of 
its technical details. It is located on the 
opposite side of the intake canal and 
nearer to the river, and has its water- 
wheels placed at the bottom of its own 
separate wheel pit. Discharge water is 
led out from this pit by a branch tunnel, 
which after leading independently for 
about 600 feet, joins the main tunnel, 
which, as is known, has a capacity of 100,- 
000 horse-power. The new turbines are 
somewhat different from those in power- 
house No. 1, being of the internal dis- 
charge type and having the dis- 
charge water carried off through draught 
tubes, which add about ten per cent to 
the effective head. This increase in effi- 
ciency gives ten per cent more power for 
the same amount of water used in power- 
house No. 1, and in consequence the plant 
is laid out for eleven units of 5,000 horse- 
power each, instead of ten. The turbines 
were designed by Escher, Wyss & Com- 
pany, of Zurich, and were built by the 
I. P. Morris Company, of Philadelphia. 
The governors were also designed by 
Escher, Wyss & Company, and are being 
built by A. Falkenau, of Philadelphia. 
They are of the oil-pump operated type 
and give a maximum variation of speed 
of about five per cent, with 100 per cent 
load variation, and for fractional changes 
in load the regulation obtained is about 
the same as that of a good steam engine. 

The electrical equipment is furnished 
throughout by the General Electric Com- 
pany. In general, its characteristics are 
the same as in the apparatus in power- 
house No. 1. The generators are of 5,000 
horse-power each (3,750 kilowatts), wound 
for 2,300 volts, two-phase, twenty-five 


*A paper presented at the nineteenth annual conven- 
tion of the American Institute of Electrical Engineers, 
Great Barrington, Mass., June 18 to 21 , 1902. 
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cycles at 250 revolutions per minute. Thie 
type was decided upon on account of ite 
exact interchangeability with power-house 
No. 1. It was considered that the advan- 
tages which might result from winding 
the new generators for a higher voltage 
would be more than offset by the lack of 
interchangeability between two power- 
houses located so near together as to be 
governed by the same conditions. 

Electrotechnically, power-house No. 2 
differs in several essential details from 
the installation in the old plant, the dif- 
ferences being due largely to the advance 
of the art since the time when the first 
power-house was equipped. The main 
points of difference are: 

1. Closer generator regulation, the reg- 
ulation on the new machines being ten per 
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Fie. 1.—Secrion or Power-Hovse No. 2. 


cent and on the old ones about thirty per 
cent. 
2. The entire plant will be operated 
from a single switchboard instead of two. 
3. The feeders will be protected with 
automatic oil circuit-breakers. 
GENERATORS. 


The first six generators to be installed 
will be similar in outline to those in the 
first plant, being of the external field type, 
with the nickel-steel revolving magnet 
ring. This machine is shown in assembly 
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in Fig. 2. In appearance the most strik- 
ing difference is in the omission of the 
iron bridges over the machines. This 
omission results from the collector rings 
being placed at the bottom of the dynamo 
shaft instead of the top. 

As above stated, the principal dif- 
ference in these new generators is in 
the matter of regulation, the regula- 
tion being nearly three times as close. 
This closer regulation was adopted 
in order to ensure constancy of voltage on 
the system with variations in load and 
also to reduce to a minimum the un- 
balancing of the voltages on the different 
phases caused by difference in loads upon 
them. These pointa are of great im- 
portance on such a system as that of the 
Niagara Falls Power Company. Many 
electrical distribution systems are made 
up of a very large number of small con- 
sumers of power and the actions of any 
one customer have little effect upon the 
voltage of the system; consequently, in 
such cases regulation is not of such vital 
importance. But the Niagara Falls sys- 
tem is made up of a comparatively small 
number of very large consumers of power, 
any one of whom can, by a change in hie 
load, cause a serious disturbance on the 
circuits. Furthermore, it is unique in one 
of its characteristics in that much of the 
power is used on large single-phase elec- 
tric furnaces, which take their power from 
one phase only. Since it is impossible to 
control these furnaces so that at all times 
the same number shall be in operation 
from each of the two phases, inequality of 
load on the phases results and the volt- 
ages are unbalanced. This unbalancing is 
disastrous to polyphase, synchronous and 
induction motors on the system, for the 
high-voltage phase tends to carry all the 
load, and the windings on this phase are 
overloaded. These results can be rendered 
Inappreciable only by the use of gener- 
ators of close regulation. 

The armature winding is a two-circuit 
series closed winding and consists of 
formed one-turn coils placed in open slots 
with two coils to a slot. The conductor is 
made of a stranded cable pressed into 
rectangular shapes. This stranding of 
the conductor reduces eddy current losses 
in the armature conductor itself which 
exist in the case of a large solid bar, as 
used in the old machines. The open slot 
is also considered an advantage in a ma- 
chine of such great length of armature 
core, for in the closed slot it is necessary 
to drive the armature bar with its insula- 
tion on throughout the length of the slot 
in order to put it in place. The system 
used in the new machines of interlacing 
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the end windings gives strong construction 
to withstand the displacément strains 
caused by short-circuits. 

The system of ventilation is radically 
different in the new machines. Referring 
to Fig. 2, a baffle-plate will be seen be- 
tween the bottom of the armature winding 
and the bottom of the revolving field. This 
forces all the air which is actuated by 
centrifugal pressure to enter the machine 
at the bottom inside of the armature core, 
cooling the iron and the winding. It then 
continues outward radially between the 
layers of the field winding into an annular 
space at the back of the field coils and 
thence outward through holes in the mag- 
net ring, which are bored in line with 
the pole-piece bolts. The action is that of 
a centrifugal blower caused by the rota- 
tion of the field-poles and ring. Some of 
the air also passcs outward at the top of 
the ring through ventilating holes pro- 
vided for the purpose. The operation of 
the air system is very satisfactory, and 
the blast of air secured is tremendous. 
From tests which have thus far been 
made, it is believed that these machines 
will run from ten degrees to fifteen de- 
grees cooler than the old ones. These im- 
provements in design were introduced by 
Mr. W. LYR. Emmet, of the General Elec- 
tric Company, with the cooperation of 
Mr. H. G. Reist. 

The generator equipment in this power- 
house is completed with five 5,000-horge- 
power machines of the internal] revolving 
field type shown in Fig. 3. It was de- 
cided that the last five machines of the in- 
stallation should be of this type on ac- 
count of the much lower cost of building, 
simplicity of handling and accessibility 
to the various parts as compared with the 
external field design. These machines 
are also wound for 2,300 volts, twenty- 
five cycles, two-phase and operate at a 
speed of 250 revolutions per minute. 

These machines will have the same reg- 
ulation as the first six installed and in 
other respects the electrical constants will 
be the same. From the drawing in Fig. 
3, the construction may be clearly seen. 
It is similar to the standard horizontal 
shaft engine-driven alternators of well- 
known types, and its method of ventila- 
tion is the same. Recent improvements 
in mechanical construction of generators 
have made this type possible at the high 
speed of 250 revolutions per minute, and 
improvements in water-wheel governors 
have made permissible the lower flywheel 
effect incident to this design, and the con- 
sequent omission of the nickel-steel ring 
of the first machines. 

In the two power-houses, then, there 
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will be three types of generator, but no 
trouble is expected in operating all the 
machines in parallel. As is well known, 
when two alternators of different regula- 
tion operate in parallel, the resultant 
regulation is the mean between the 
two. Idle current between the two types 
may be prevented by careful adjustment 
of the field currents. 

The guaranteed efficiency of the ex- 
ternal field generators was: 


Full load............ 98 per cent 
Three-quarter load....97.3 per cent 
One-half load........ 96 per cent 


Fie. 2.—ExTERNAL FIELD 5,000-HorsE-POWER 
GENERATOR, Power-HovsE No. 2. 


From actual test the full-load efficiency 
has come out 98.15 per cent, which is prob- 
ably the highest ever attained in an elec- 
trical generator. 

EXCITER PLANT. 

The exciter plant in the new power- 
house will be quite different in arrange- 
ment from the old one. The installation 
will be made complete with the exciter 
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Fic. 3.- INTERNAL FIELD 5,000-HorsE-PowER 
GENERATOR, PowER-HovsE No. 2. 
switchboard in a compartment recessed 
into the rock at the bottom of the main 
wheel pit, as shown in Fig. 1. This posi- 
tion will eliminate the long shaft neces- 
sary with exciters placed on the main 
dynamo floor and will simplify the opera- 
tion of the plant. The equipment will 
consist of four 150-kilowatt compound- 
wound vertical shaft, 220-volt exciters, 
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each coupled to an independent turbine, 
placed directly underneath. The speed 
is 750 revolutions per minute, and each ex- 
citer turbine is controlled by a separate 
governor. The exciter-plant wiring dia- 
gram is shown in Fig. 8. It will be seen 
that the power-house lights and auxiliary 
motors will be operated from this plant. 


A panel is also provided for interconnec- — 


tion with the exciter plant in power-house 
No. 1. The double set of bus-bars per- 
mits of the separation of exciting circuite 
and lights and motors. The exciter com- 
partment will be directly connected by 
telephone with the main generator switch- 
board. 
MAIN SWITCHBOARD. 

As in all plants the most important ele- 
ment for successful operation is the lay- 
out of the switchboard apparatus. The 
switchboard in power-house No. 2 has been 
carefully considered and is believed to be 
convenient and as simple as it can be made 
and still accomplish the desired results. 
There has been a tendency in the design 
of some of the recent large switchboards 
toward complexity and the installation of 
unessential appliances which by their 
presence cause more trouble and con- 
fusion per se than they are intended to 
prevent. This has been avoided as far as 
possible in the design of this board. 

Fig. 4 shows a plan of the power-house 
floor and the relative positions of gen- 
erators, switchboard gallery, oil switches 
and cable subway. Fig. 6 shows a section 
through the oil switches and cable sub- 
way and indicates the location of the bus- 
bars placed in fireproof compartments. 
Fig. 5 shows a front elevation of the 
main switchboard gallery and controlling 
panels. The power-house is divided in re- 
spect to switching into two parts, one of 
six generators and one of five. Each part 
has its own group or oil switches and its 
double set of bus-bars. Fig. 10 shows the 
relations between the two groups and also 
the interconnections with power-house 
No. 1. All the switches in the new power- 
house are the General Electric electrically 
operated oil-break type of the well-known 
design. This switch is shown in Fig. 7. 
All cables are led through the cable sub- 
way. They are heavily insulated with 
rubber, covered with a fireproof braid and 
supported on brackets with porcelain 
clamp insulators. 

The main switchboard consists of a gal- 
lery in the centre of the building, having 
mounted on it thirty-six separate con- 
trolling panels: eleven generator, twenty- 
two feeder, two interconnecting and one 
exciter panel. The relative location of 
these panels can be seen in Fig. 5, together 
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with their equipment. All the switching 
is done on these panels by means of relay 
switches placed in distinctive relation to 
one another and in such a relation to 
imitation bus-bars placed throughout the 
face of the switchboard that the connec- 
tions are clearly indicated and no mistake 
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Fic 4 — Floor Plan af Power House No. 2. 
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the advantages of this bench-board system 
are more imaginary than real. 

In the switchboard installed in this 
plant, each panel is a complete unit, and 
comprises all the apparatus, both switches 
and instruments, which are necessary for 
any operation which may be made upon it. 
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Fics. 4 AND 5.—MAIN SWITCHBOARD or Power-Housg No. 2. 


in switching can easily be made. On the 
generator panels are two selector relay 
switches and one generator relay switch; 
on the feeder panels are two relay selector 
switches, and on the interconnecting panels 
are relay interconnecting switches for 
making the various connections between 
the two groups in the new power-house 
and between the two power-houses. On the 
sub-bases of the generator panels are dum- 
my exciter bus-bars, with relay double- 
throw generator field switches. All these 
relay switches operate clectrically the real 
switches out on the power-house floor and 
have the exact relation to the dummy bus- 
bars which the real switches have to the 
real bus-bars, so that even a green man 
could hardly make a mistake in throwing 
a switch. Return indicators are placed 
adjacent to the relay switches so that the 
operator may tell at once whether the 
real switch has responded correctly to the 
movement of the relay. 

There has been a considerable craze 
during the last few years for the operation 
of switchboard apparatus by bench-board 
control, but in designing the board for 
this plant, the bench-board system, al- 
though carefully considered, was rejected 
as inconvenient. In the bench-board sys- 
tem, the operator in switching must first 
go to the bench-board and pick out the re- 
lay switch in question, then taking his 
eye off the switch, he must pick out from 
a concentrated mass of instruments in 
front of him on entirely separate panels, 
the instruments involved in the movement 
which he is about to make. This is not 
altogether convenient, and there is always 
a chance of a mistake. It is believed that 


So that when the operator goes to a feeder 
or a generator panel he has before him, 
enclosed within the limits of the particular 
panel, all the apparatus with which he is 
concerned at the time. All synchronizing 
will be done by means of a Lincoln syn- 


chronizer placed upon a swivel on the top 
of the switchboard. 
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Fie. 6, — SECTION THROUGH CABLE SUBWAY 


no OIL SWITCHES, SHOWING Bus-BaRs, 
TC. 


The generator field rheostate and field 
switches are located under the main 
switchboard gallery. All feeders are 
equipped with recording wattmeters in- 
stalled in the basement of the new office 
building, through which the outgoing 
feeders pass at the end of the cable sub- 
way. 

It is the intention to operate the 
twenty-one generators normally in four 
independent groups, but the interconnec- 
tions are so arranged that they may all be 
operated in parallel if desired, or any one 
generator may be thrown on any group. 
These connections are indicated in Fig. 10. 

The feeder circuit-breakers will be oper- 
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ated by time-limit relays having an at- 
tachment devised by Mr. W. K. Gibboney, 
of the power company. A time-limit re- 
lay is a useful device for preventing a 
circuit-breaker from opening unneces- 
sarily at times of momentary overloads, 
but if a real short-circuit occurs, it is ob- 
jectionable. Experience has shown that 
on a system like that at Niagara, where 
there is a large amount of synchronous 
apparatus in operation, if a short-circuit 
occurs it must be disconnected at once, or 
else the prolonged drop in voltage will 
cause all of the synchronous apparatus to 
drop out of step; whereas, if the short- 
circuit can be disconnected instantly the 
inertia of the rotating parts of the syn- 


chronous apparatus will keep them in 
step for this short period. For this rea- 
son, the ordinary time-limit relay is ob- 
jectionable, since it causes a delay. The 
device referred to above consists of a dash- 
pot attachment to the tripping plunger of 
the circuit-breaker. This retards the 
movement of the plunger and consequently 
the opening of the breaker for ordinary 
temporary overloads, but if a real short- 
circuit occurs the pull on the plunger 1s 
so strong that the dashpot has no effect 
and the circuit-breaker opens instantly. 
THE CANADIAN PLANT. 


Anticipating still further increase in 
the use of Niagara power, the’ Niagara 
Falls Power Company has, through its 
allied company, the Canadian Niagara 
Power Company, started work on its 
plant on the Canadian side of the falls. 
This plant will be located in the Victoria 
Park, about 1,500 feet above the Horse 
Shoe Falls. Its hydraulic feature will 
be similar to the American plants, 
with its intake canal, wheel pit and 
Gischarge tunnel leading to the foot 
of the Horse Shoe Falls. This power de- 
velopment will be used for the trans- 
mission of power to Toronto and other 
Canadian cities within transmission dis- 
tance, and for the distribution of power 
to factories located in Canada in the 
neighborhood of the power-house. It will 
also be used for the supply of power to the 
American power system, with which it will 
be arranged to operate in parallel. 

The essential difference embodied 10 
this plant will be in the size of unit and 
in the electrical arrangements. The unit 
will be of 10,000-horse-power capacity 
(7,500 kilowatts), and the generators will 
be wound for 12,000 volts three-phase. 
The frequency will be retained at twenty- 
five cycles for the sake of uniformity with 
the American plants, so as to permit of 
parallel operation. In selecting this size 
of unit the American ond Canadian sys- 
tems were regarded as one. Since this 
is likely to reach ultimately an output of 
several thousand horse-power, a unit of 
10,000 horse-power is not a large propor- 
tion of the whole and is not too large an 
amount of power to concentrate in one 


machine from the standpoint of con- 
venience. 
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The principal advantage in a unit of 
this size over the smaller one is in the re- 
duction in cost of development per horse- 
power. This reduction in cost results 
from— 

1. Lower cost of generator per horse- 
power. 

2. Lower cost of turbines per horse- 
power. 

3. A 10,000-horse-power unit occupies 
only slightly more space than one of 5,000 
horse-power capacity which results, for a 
given plant output, in great reduction in 
length of wheel pit, power-house and 
forebay and a consequent reduction in 
construction. 

Other advantages will result, such as 


simplicity of operation, owing to the re- - 


duction in the number of units and reduc- 
tion in the cost of maintenance. This size 
of unit was suggested by the engineers of 
the Niagara Falls Power Company and 
was adopted upon their recommendation. 
The generators, three of which have been 


Fie. 7.—2,200-VoLt, Two-PHASE ELECTRICALLY 
OPERATED CIRCUIT-BREAKER, POWER-HOUSE 
No. 2, 


ordered, are being constructed by the Gen- 
eral Electric Company. 

This generator is shown in assembly in 
Fig. 9. It is of the internal revolving 
field vertical shaft type. Its revolving 
field ring is built up of punched lamina- 
tions bolted together with joints lapped. 
This method of construction gives a uni- 
form and definite strength of ring and 
high magnetic permeability. On account 
of the high speed, 250 revolutions per 
minute, the generator is very smal] as 
compared with some of the large engine- 
driven units, its over all diameter being 
only about nineteen feet. The weight of 
the revolving part of the machine is 141,- 
000 pounds, with flywheel effect at 250 
revolutions per minute of 2,000,000,000. 

The generators are wound directly for 
12,000 volts three-phase instead of 2,300 
volts two-phase, as in the American 
plants. This high voltage was selected, 
not for long-distance transmission, but for 
economy in distribution to power users 
near the power-house. In distributing 
large amounts of power underground from 
a 2,300-volt, two-phase plant, after a 
radius of about one mile is exceeded, it 
becomes cheaper to transform to 12,000 
volts three-phase and distribute at this 
voltage than to supply power directly at 
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2,300 volts. From this it becomes evident 
that great economy results from the direct 
generation of the higher voltage. For 
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Fia. 8.—Wrring Dracram, Exciter PLANT, 
PowEr-House No. 2. 


long-distance transmission step-up trans- 
formers will be used to raise the voltage 
to 22,000, 40,000 or 60,000 volts. 

Fig. 11 shows the method which will be 
adopted for operating in parallel the 
American and Canadian systems. The 


Fra. 9.—10,000-HorsE-PoweEr, 12,000-VorT. 


THREE-PHASE GENERATOR, CANADIAN POWER- 


House. 


connection will be made by triple-con- 
ductor cables carried across the upper arch 
bridge over the Niagara Gorge. The 


Fia. 10.—SHOWING INTERCONNECTION BETWEEN 
AMERICAN POWER-HOUSES. 


paralleling will be done through step- 
down Scott connected transformers, as 
shown. 

The switchboard and auxiliaries have 
not yet been decided upon for this power- 
house. It is not expected that it will be 
in operation for a year and eighteen 
months. 
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CONCERNING UNIFORMITY IN THE ELEC- 
TRICAL ENGINEERING COURSES IN 
THE UNITED STATES.” 


BY SAMUEL SHELDON. 


Technical schools and other higher 
educational institutions, considered as 
business corporations, are of necessity 
conducted in a unique manner. Like 
ordinary business concerns they are sellers 
of goods, namely, knowledge and educa- 
tional wares, the students being the cus- 
tomers and paying in money, in time, or 
in both. The educational institution is 
in the peculiar position of being able to 
dictate things which the customers must 
purchase, and the customers, furthermore, 
are not in a position to determine the 
quality and genuineness of the goods de- 
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Fre. 11.—METROD OF INTERCONNECTING AMERI- 
CAN AND CANADIAN POWER Systeme. 


livered. ‘The condition is modified some- 
what by extensive use of the elective sys- 
tem. Because of this condition of affairs, 
it is of great importance that the pro- 
fessors, the directors, or those who are 
responsible for the curricula should be 
well-informed and broad-minded men, be 
possessed of good judgment and be free 
from personal motives or bias. The se- 
lection of the curricula of the technical 
courses in our country has unquestionably 
been influenced by competition in the form 
of friendly rivalry and by the information 
given in the papers, the discussions and 
the personal intercourse of the various 
professional societies, especially of the 
Society for the Promotion of Engineering 
Education. 

The determination of a curriculum 
does not, however, lie wholly in the hands 
of the officers of the educational institu- 
tions. The history of our technical schools 

* A paper presented at the nineteenth annual conven- 


tion of the American Institute of Electrical Enyiueers, 
Great Barrington, Mass., June 18 to 21, 1902. 
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from the foundation of the first one at 
Troy in 1824 to the present, with its prob- 
lem of ever-increasing numbers in the 
laboratory, shows an influence on the part 
of the student body. This body has dis- 
tinctly utilitarian purposes. The average 
student attends a technical school in order 
to get that which will enable him to earn 
a living. He desires a better quality of 
living than he could hope to get other- 
wise, and he wishes to get it as soon as 
possible. Such haste may not be for his 
good, but the mental attitude exists and 
its existence must be recognized. Prob- 
ably every instructor has conversed with 
undergraduates who wished to discontinue 
their studies and take up, to their minds, 
lucrative positions, which had suddenly 
become available. A lack of recognition, 
on the part of classical colleges, of this 
impatience of the average student, may 
account for their apparent conservatism 
in the past toward technical instruction. 
At any rate, to its recognition is due, to 
no small extent, the rapid growth of the 
technical institutions. 


A course in electrical engineering, to 
meet the desires of its patrons, should be 
laid out with a view to securing the best 
possible positions for its graduates. The 
student body is made up of some brilliant 
students, some dull ones, and many of 
medium ability. The course should be 
adapted to the wants of the last class. 
The brilliant man will lead his fellow 
student and will always look out for him- 
self. The dull student will lag behind, 
but will be much benefited by the struggle. 

The average electrical student takes a 
subordinate position with people engaged 
in the construction, the sale, the erection 
or the operation of electrical machinery. 
The initial rapidity of his advancement 
depends upon his technical education and 
could be made a maximum by a thorough 
understanding between the employer and 
the educator. His ultimate position seems 
to be dependent almost entirely upon 
himself and very little directly upon any 
special feature in his educational training. 
Enquiry of employers reveals the fact that 
there is considerable dissatisfaction with 
graduates, irrespective of whence they 
come; that employers prefer to do their 
own special training and to supply the 
graduate with his special facts, and that 
employers consider that the average grad- 
uate lacks something, and this something 
is variously and often vaguely defined as 
“initiative of thought and action,” 
“breadth of training,” “breadth of 
thought,” “training in fundamental prin- 
ciples,” “horse-sense,” ete. 

By reference to the catalogues of a large 
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number of institutions and to Caldwell’s 
admirable comparative table of electrical 
engineering courses* the following table 
has been made, which shows the 
maximum, the minimum and the 
average time devoted to various sub- 
jects in various institutions. The time 
unit is one hour per week per academic 
TIME DEVOTED TO SUBJECTS. 


Time in Any One eae 

Institution. P 2 

Subject. Cae 

—_________——-| ¢ 

<i 

Minimum. | Maximum.| ` Zå 
Mathematics .......... 5 11 92 
Drawing............... 8 10 6.2 
Physics and Chemistry 7 25 14.0 
RSD OTEP 11.3 4.5 
French and German... 0 10 49 
Shopwork.............. 21 75 
Electrical Engineering 9.5 23 8 16 5 
Other Engineering.... 7.7 23.2 15.8 
esis and Elective.... 0 7.1 0.3 


year. This equals about thirty-six actual 
hours of lecture, of recitation or of quiz, 
or seventy-two actual hours in the draw- 
ing-room, the laboratory or the shop. 

There is considerable uniformity of re- 
quirements in mathematics, in physica 
and in chemistry. Apparent differences 
of time in the above table are compen- 
sated by differences of entrance require- 
ments. The time spent on other subjects 
varies -greatly in different institutions. 
As an instance, electrical engineering 
students at Cornell spend ten times as 
much time on shopwork as those in the 
Massachusetts Institute of Technology. 
Such differences in the curricula of insti- 
tutions of unquestionably high standing 
suggest prodigality in the expenditure of 
a student’s tıme and suggest the possibility 
of obtaining much higher teaching effi- 
ciency by the adoption of uniform cur- 
ricula, uniform not only as to the time to 
be devoted to the different subjects, but 
also as to the topics to be treated in that 
time and as to the manner of their treat- 
ment. The instruction given in prepara- 
tory schools has been very much improved 
by the standardization of their courses. 
The time thus saved could be devoted 
to subjects which would tend to produce 
the results which employers of graduates 
now consider as wanting. Perhaps that 
which the present graduate lacks is the 
broad-mindedness associated with gradu- 
ates from classical and art courses and 
which, as a whole, is considered as an in- 
dication of a liberal education. 

The results which the liberal educator 
aims to achieve in his student are the 
following: 

1. To discipline his mind so as to create 
a power for coordinate thought. 

2. To impart to him a knowledge of 
facts. 


$ Proc. Boc. Prom. Eng. Education, vii, p. 128. 
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3. To develop a power of expression in 
language or in action. 

4. To discipline his emotional sympathy 
so as to develop an æsthetic taste. 

5. To discipline his moral faculty. 

The first three are also the aims of a 
technical education and are accomplished 
through the study and treatment of special 
facts lying in a very narrow field. The 
facts employed by the liberal educator 
are drawn from the whole domain of 
human knowledge and are purposely 
chosen so as to give the student a super- 
ficial and general survey of human 
achievement. A knowledge is imparted of 
man’s relations with the material universe 
by facts drawn from the natural sciences; 
with his thinking self or soul by a study 
of psychology, of logic and mathematics; 
with his fellow man of the present, from 
a study of ethics, of economics, of politics 
and of sociology; with his fellow man of 
the past from a study of history; with 
the universe as a whole from a study of 
philosophy, and with God from a study 
of religious ideals and problems. 

This curriculum has a twofold pur- 
pose, first, to assist the student in choosing 
a calling which will be congenial and 
suited to his abilities, and secondly to de- 
velop roundly all hia faculties, so that he 
may properly use his senses for pleasure, 
his intellect for truth, his emotions and 
esthetic nature for beauty and his will 
for right and duty. 

The average graduate from a liberal 
course possesses a breadth of culture 
which is easily distinguished as being in 
excess of that possessed by the average 
technical graduate. The two courses have 
so many immediate purposes in common 
that this difference might be largely 
eradicated by a single, carefully planned 
course of lectures. 

It is objected that a uniformity of cur- 
riculum leaves no opportunity for the ex- 
ercise of the individuality of the professor. 
A man who is strong in one branch, it is 
urged, should devote more time to that 
branch than to others. It seems as though 
the place for individuality were in the 
university, and, if exercised in the tech- 
nical institutions or departments, it 
should be combined with special advan- 
tages of material equipment in the same 
branch or with special conditions due to 
the location of the institution and its en- 
vironment. The legitimate ultimate pur- 
poses of a technical institution are so 
utilitarian and different from those of the 
liberal institutions that the extensive use 
of electives on the part of professors, 
which is so admirably adapted to ordinary 
college requirements, is detrimental to the 


best interests of the technical student and 
is wasteful of his time. 
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TRIBUTES TO MR. CHILD. 

The ErectTRICAL REVIEW has received 
a number of kindly letters deploring the 
death of Mr. Charles T. Child, for several 
years technical editor of this journal. 
A few extracts from the first ones received 
are presented below: . 

“I desire to express to you my sincere 
sympathy at the death of Mr. Child, and 
feel with you that he is a distinct loss to 
our profession.” GrorGE F. SEVER. 


“I did not learn until yesterday of Mr. 
Child’s death, and I can well realize your 
feeling of loss. I have been impressed 
with his ability, both through personal 
contact and through reading his articles 
in the ELECTRICAL REVIEW.” 

CHARLES BLIZARD. 


“I am greatly shocked at the death of 
my very agreeable friend, Mr. Child. He 
was an extremely well-balanced man,rand 
I always found him helpful.” 

Jas. C. BAYLEs. 


“I was stunned by reading this morning- 


of the death of Mr. Child, and hasten to 
extend to you my sincere sympathy in the 
loss of so able a coworker.” 

JOSEPH WETZLER. 


“I was greatly shocked to learn of the 
death of Mr. Child, whom I knew very 
well and had grown to admire for his 
genial personality and hia unflagging ef- 
forts so well crowned with success.” 

Rosert T. Lozier. 


“I am deeply pained to learn of the 
death of Mr. Child. I sincerely regret 
his taking away, and am glad to remember 
that I took occasion more than once to 
tell him personally that, as a reader, I 
had noted and appreciated his good work 
on the ELectricaL Review. But I might 
as well have told him the same thing each 
time I perused your journal.” 

WILLIAM MAVER, JR. 


“I was greatly pained and shocked to 
hear by your very kind letter of the death 
of my good friend, Mr. Child. I had 
known him since we were students to- 
gether in Baltimore. He has always been 
the same cheery, genial comrade that he 
was then. He was a man of unusually 
quick intellect, and was rapidly making 
a strong mark for himself in the pro- 
fession. When he went to the ELEC- 
TRICAL Review I felt that he had settled 
into his natural bearings, and the work 
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he was doing was a great credit both to 
you and to himself.” Louis BELL. 


“As a friend of the late Mr. Child, I 
desire to convey to you my warm and 
sincere sympathy for the loss you have 
suffered in his death. Charles Tripler 
Child was by birth, instinct and prin- 
ciple, a gentleman gifted with a broad 
and polished intellectuality which won 
alike the regard and esteem of his con- 
temporaries. 

“A warm-hearted, big-souled man has 
passed away and left a gap that hia friends 
can scarcely hope ever to see filled. 

“The catholicity of his attainments as 
a musician, a linguist, a scientist, a prac- 
tical engineer and a writer—in all of 
which he excelled—brought him in con- 
tact with a diversity of interests and 
people, and to extend his acquaintance- 
ship was to increase the number of his 
friends who held for him esteem and af- 
fection. We miss him sadly, and there 
are many of us. In pace requtescat.” 


LAMAR LYNDON. 


The Death of Mr. Chiid. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 


I have just learned with the deepeat 
regret of the death of Charles T. Child, 
technical editor of the ELECTRICAL 
Review. Having enjoyed with him an 
intimate personal and professional friend- 
ship, covering the whole period of his 
connection with the ELECTRICAL REVIEW, 
and always having the greatest admira- 
tion for his unusual abilities and 
exceptional talents, I feel impelled to ask 
the courtesy of your valuable space in 
which to pay a final tribute to my friend. 

He had the unusual educational advan- 
tages of modern days, topped off with a 
course in advanced electrical engineering 
under Dr. Louis Duncan at Johns Hop- 
kins University. As a climax, oppor- 
tunities of a practical character were 
thrown in his way, of all of which he 
availed himself, to try out his theoretical 
knowledge. He took full advantage of all 
these chances, as his application for mem- 
bership in the American Institute of Elec- 
trical Engineers well shows. 

Child also possessed a marvelous gift 
of expression, both oral and written, 
which has been of great assistance and 
real help to many. Numerous editorials 
of his in the ELECTRICAL REVIEW have 
not only elucidated clearly technical ques- 
tions in dispute, but have pointed the way 
toward possible industrial advancement. 
In all his editorial work he addressed an 
appreciative audience, as I well know, 
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and an audience that listened and learned 
with the greatest respect. 

To my mind, Child had just entered 
upon his career. He might have been a 
great technical writer or one of our fore- 
most electrical engineers or one of a few 
excellent instructors in electrical science. 

I but voice the heartfelt sentimente of 
his many friends when I say that he will 
be missed. STEPHEN L. CoLES. 

New York, June 23. 

— o 
A New Type of Coherer. 

A coherer consisting of a steel tripod 
with slightly oxidized feet, standing on a 
plate of polished steel, is decribed by 
Mr. E. Branly. The oxidation remains 
in the same state for months, and is car- 
ried out at a fixed temperature. The re- 
ceiving circuit contains this tripod co- 
herer and operates a Claude relay, which 
brings the accumulator circuit into action. 
The Morse connections are so arranged 
that after the signal has been recorded, the 
recorder, in returning to its normal posi- 
tion, communicates a slight shock to the 
tripod, which decoheres it and makes it 
ready to receive the next signal, the tap- 
ping device used by Marconi thus being 
rendered superfluous. It is possible to 
greatly increase the speed of transmission 
owing to the feebleness of the shock re- 
ceived. The coherer is shielded from the 
influence of the spark of its own trans- 
mitter by the attraction of an auxiliary 
electromagnet which serves to lift the 
tripod very slightly off the steel plate 
while signals are being sent out. ; 
o> 

Aiuminum Rectifiers. 

Herr E. Konig has made a detailed 
study of the behavior of aluminum recti- 
fiers. He finds that Graetz’s contention 
that an aluminum-alum lead cell does not 
transmit a current at a voltage below 
twenty-two if the aluminum is the anode 
is partly erroneous. He states that the 
aluminum cell behaves like a condenser 
mounted in parallel with a high resist- 
ance. Using four cells for the conversion 
of the alternating current into a pulsating 
continuous current, he finds that the 
maximum efficiency increases up to a point 
with an external resistance of one-half of 
an ohm with increasing voltage. In the 
alternating-current circuit there is a phase 
difference between. current and voltage 
which is greater at zero load than on the 
continuous-current circuit, and decreases 
when the load on the latter is increased. 
He also observes that all cells will show 
a growth of cylindrical rode of alumina 
after prolonged use, and this he finds will 
limit their life. 
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Charlestown Power Station of the 
Boston Elevated Railway. 

Since the introduction of electricity as 
a motive power, Boston, in common with 
other large cities, has experienced a mar- 
velous growth in street railway traffic, 
and suburban Boston can now be reached 
from the heart of the city in a compara- 
tively short time. In 1897 traffic became eo 
congested that a subway was constructed, 
which removed in some degree the cars 
from the streets in the business portion 
of the city. The elevated road recently 
put in operation has further relieved con- 
gestion and has added an element of speed 
hitherto unknown to Boston. It is now 
possible to go from Dudley street, Rox- 
bury, to Sullivan Square, Charlestown, in 
twenty minutes, a distance requiring an 
hour's time by surface cars. 

The surface and elevated lines, in- 
cluded under the corporate management 
of the Boston Elevated Railway, are fur- 
nished motive power from eight power 
stations, viz., the Central, Harvard, Lin- 
coln, Dorchester, Allston, Charlestown, 
East Cambridge and East Boston stations. 
These stations, as will be seen, are quite 
widely distributed, although all are oper- 
ated in parallel except the East Boston 
_ station. 

special interest centres at present in 
the Charlestown station, where the first 
of two large power units recently installed 
is shortly to be put in operation. In order 
to accommodate this unit an addition to 
the original power-house was necessary 
and great credit is due the Boston Ele- 
vated Railway Company for the general 
appearance of the completed design and 
the harmonious blending of two radically 
different types of architecture. Upon en- 
tering the station one can not fail to be 
impressed with the massive appearance of 
the new Westinghouse vertical engine as 
compared with the two horizontal units 
previously installed, and yet so well has 
the idea of proper proportion been carried 
out in the building that nothing scems in- 
congruous or out of place. 

The Charlestown station is located near 
the Sullivan Square terminal of the Bos- 
ton Elevated Railway, at a point where 
water sufficient for condensing purposes 
can easily be obtained. The equipment of 
the old station consists of three 500-horse- 
power boilers of the Babcock & Wilcox 
type, and two horizontal cross-compound 
Allis engines rated at 1,000 horse-power 
cach. These engines are direct-connected 
to multipolar generators of 800 kilowatts 
capacity. 

In order to take care of the largely 
increased demands of the public service 


ELECTRICAL REVIEW 


it was found necessary to enlarge the 
power equipment at Charlestown, and it 
was determined to install an engine of 
sufficient size and stability to meet at all 
times the severe demands of high-class 
service under the existing conditions. A 
Westinghouse vertical cross-compound en- 
gine was chosen as the best type obtain- 
able for this work, the order being placed 
through the Boston office of Westing- 
house, Church, Kerr'& Company. Thie 
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is 28 fect in diameter with 26-inch face, 
and weighs 150,000 pounds. The shaft 
is of hydraulically forged steel, 37 inches 
in diameter, with an 18-inch hole in the 


centre. The total weight of the complete 
engine is, approximately, 1,125,000 
pounds. 


The armature of the direct-current gen- 
erator is carried on the main shaft be- 
tween the high and low-pressure cylinders. 
This is one of the four largest direct-cur- 
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:ı 000-HorRsE-POWER, VERTICAL Cross-COMPOUND, WES8TINGHOURE-CORLI8S ENGINE AT CHARLES- 


TOWN PowrER-HouseE oF Boston ELEVATED RAILWAY COMPANY. 


engine has two cylinders, 44 and 87 inches 
in diameter with 60-inch stroke, and runs 
at 75 revolutions per minute. It is given 
a nominal rating of 4,500 horse-power, 
using steam at 160 pounds initial press- 
ure, with a vacuum of 26 inches, and has 
an ultimate capacity somewhat exceeding 
7,000 horse-power. 

The high-pressure cylinder is fitted 
with poppet valves for use with super- 
heated steam and the low-pressure cyl- 
inder with a Corliss’ valve gear of West- 
inghouse design. The cast-steel flywheel 


rent railway generators in New England. 
It is a 24-pole machine of 2,700 kilowatts 
capacity. The commutator and armature 
are twelve and fifteen feet in diameter, 
respectively, and the total weight of the 
generator is about 338,000 pounds. 

An interesting feature of the switch- 
beard installation, which was also de- 
signed by this company, is to be found 
in connection with the circuit-breakers, 
which can be thrown out from any portion 
of the building by means of electric 
buttons. 
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The condensing system includes two 
Atlis condensers for the small engines 
built by the Allis company, and a Bulk- 
ley jet condenser for use with the West- 
inghouse engine. 

The capacity of the boiler room has 
been increased by adding four 500-horse- 
power boilers of the Babcock & Wilcox 
type, built by the Altman & Taylor Com- 
pany, of Mansfield, Ohio. Coal is sup- 
plied to the power-house direct by rail 
and loaded from cars into overhead hop- 
pers, although the power-house is located 
so that coal can be brought by either water 
or rail. The boilers ure equipped with 
Greene economizers arranged in the usual 
manner with by-pass flues for leading the 
gases direct to the stack should occasion 
require. The method employed for the 
removal of ashes is of particular interest. 
The overflow from the condensers and 
pumps is carried through trenches which 
pass under the ash-pits of the boilers. 
The ashes can be dumped at will into 
these trenches and are carried off with 
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installed for the purpose of furnishing 
steam to the engine, the scheme of piping 
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by city water pressure from a tank located 
in the basement. 


CHARLESTOWN Power STATION, BosToN ELEVATED RAILWAY COMPANY. 


7,500-Horsk-Power, VERTICAL CROss-COMPOUND, WESTINGHOUSE-CORLI88 ENGINE (FRONT) 
AT CHARLESTOWN STATION OF THE BOSTON ELEVATED RAILWAY COMPANY. 


the overtlow to flats or meadows which 
are being filled and enclosed. 


has been carefully arranged so that the 
boilers may supply steam to any engine. 


While the new boilers were primarily Cylinder oil for the entire station is forced 


The scheme of electrical distribution 
and auxiliary equipment has been carc- 
fully worked out, the details of this, as 
well as the general installation of the ad- 
ditional power equipment, has been under | 
the direct supervision of Mr. C. S. Ser- 
geant, vice-president, and Mr. C. F. 
Baker. superintendent of motive power 
and machinery for the Boston levated 
Railway Company. 
meee 


A New Water-Wheel Power Plant. 
The lectrical Equipment Company, 
Chicago, IN., has been awarded a contract 
for the complete installation of a 2.500- 
horse-power electric transmission plant, 
located on the St. Joe River, at Con- 
stantine, Mich. The equipment includes 
six 400-horse-power and two 60-horse- 
power water-wheels to operate under a 
12-foot head. The main drive will be di- 
vided into two sections, with three of the 


larger wheels geared to each shaft which 
is direct-connected to a 600-kilowatt re 
volving field, alternating-current gen- 
erator. Bach of the small wheels will be 
direct-connected to a 35-kilowatt direct- 
current generator to furnish exciting cur- 
rent for the alternators. In addition to 
furnishing power for manufacturing pur- 
poses, the commercial and eity lighting 
of Constantine, Three Rivers and White 
Pigeon will be operated from this plant. 
Several new industries, ineluding a cal- 
eium carbide plant, will be loeated at Con- 
stantine to utilize this power. The plant 
will be in operation Dezember 1, 1902. 
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Master Car Builders’ Annual Conven- 
tion at Saratoga Springs. 

The associations of the Master Car 
Builders and the Master Mechanics of the 
steam railways of the United States have 
been holding their annual conventione at 
Saratoga Springs during the last few 
days. The former association met June 
18, and the latter association concluded 
its session on Wednesday of last week. 

Among the exhibitors were the General 
Electric Company, the Bullock Electric 
Manufacturing Company, the H. W. 
Johne-Manville Company and the Con- 
solidated Railway, Electric Lighting and 
Equipment Company, the last-named 
company showing the modern Pullman 
palace car “Columbia,” fitted up with ite 
system of electric lighting and ventila- 
tion. This was the car in which Prince 
Henry of Prussia traveled when on his 
recent visit to the United States. 

There was an excellent attendance of 
delegates, and the various papers and 
topics were discussed at considerable 
length. The Grand Union Hotel was the 
headquarters of the associations. 

Mr. L. T. Canfield, master car builder 
of the Delaware, Lackawanna & Western 
Railroad, in discussing the topic, “Prog- 
ress Made and the Present State of the 
Art in Improved Methods of Car Light- 
ing,” made the following statements: 


There is no one item in the equipment 
of a first-class passenger train that is 
more important than that of light. Ac- 
cetylene gas gives a very bright light of 
pure white rays. Cars equipped with it 
have burners that consume one-half cubic 
foot of gas per hour, and it gives a light 
of thirty-five candle-power. ‘The Pintsch 
gas uses a burner that consumes about 
two cubic feet of gas per hour and gives 
a light of twenty-five candle-power. . . . 

A more equal distribution of light can 
be obtained with the electric light than 
any of the others mentioned. It does 
not vitiate the air in the least and can be 
lighted without matches, by the turning 
of a key or switch. You can light or 
extinguish the same at will with- 
out danger. Entering a tunnel all lights 
can be turned on from one point in the 
car, or can be extinguished in the same 
manner on leaving the tunnel. There is 
no smoke or disagreeable odor, and when 
first applied the public took very kindly 
to it, that is, as long as it worked all 
right. In cases of wrecks there is no 
danger from fire, as is the case with all 
inflammable substances, and in my 
opinion the makers of electric lights for 
railroad cars should be encouraged by 
giving them an opportunity to develop 
their device. 

The principal objections to lighting 
railway cars with electricity are its cost 
of installation and the cost of main~ 
tenance. ‘There are, as you are aware, 
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several systems of electric car lighting m 
this country, all of which have to a 
greater or less degree desirable features, 
also many undesirable ones. 

The three most important commer- 
cially are the storage battery, the elec- 
tric motor driven by a steam engine, 
generally placed in the baggage car at 
the head of the train, and the axle light- 
ing device. 

The third, or axle, lighting system, 
which in my mind is the best system in 
use to-day on account of allowing of the 
free movement of cars, consiste of a dy- 
namo or generator driven by a pulley on 
the axle of the car and the storage battery 
working in combination with the dy- 
namo; the dynamo charging the battery 
when the car is running, and the lights 
not burning, and working in series with 
the same when all the lights are burning. 

At the present stage of electric lighting 
in railway service it is absolutely neces- 
sary to have an auxiliary light at hand 
to fall back on. I am sure many of us 
who have had experience with this light 
would be perfectly satisfied to do away 
with it on account of the trouble it has 
caused—but thia is an age of progress and 
there is no doubt but that there will con- 
tinually be improvements made in elec- 
tric car lighting. When it is so per- 
fected that it will not require an expense 
greatly in excess of that necessary to 
maintain the gas lamp of to-day, I am 
sure it will come into general use. One 
point I wish to call your attention to is 
the fact that the dynamo should be hung 
to the bottom of the car where it would 
receive the benefits of both elliptic and 
equalizer springs to relieve it of all the 
shocks possible. Another thing, a long 
belt is desirable in preference to a short 
one on account of allowing the dynamo 
to adjust itself to the lateral motion of 
the axle; but it is absolutely necessary 


to have the perfect belt cover so as to ~ ticipants did have a hard time. 


increase the life of the belt. 

After discussion by Messrs. F. W. 
Brazier, R. D. Smith, Whyte and others, 
the subject was referred to a committee 
for an exhaustive report at the next 
meeting. | 

Mr. F. G. Bolles, of the Bullock Electric 
Manufacturing Company, issued lists of 
delegates and supply men in attendance 
at both conventions with numbered but- 
tons given to each delegate. These lists 
were very complete and valuable. Dr. 
W. M. Habirshaw, of the India-Rubber 
and Gutta-Percha Insulating Company, of 
New York; Mr. E. H. Mullin, of the 
General Electric Company, and Colonel 
John T. Dickinson, of the Consolidated 
Railway, Electric Lighting and Equip- 
ment Company; Messrs. Moore and 
Derby, of Manning, Maxwell & Moore, of 
New York, and Messrs. Haskell and 
Dean, of the J. G. Brill Company, of 
Philadelphia, were among the electrical 
men in attendance. 
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A Visit to Saratega Springs. 


Mr. George H. Daniels, general pas- 
senger agent of the New York Central & 
Hudson River Railroad, escorted some 
sixty newspaper men of New York city 
and ladies to Saratoga Springs, N. Y., 
on Saturday, June 21, returning Mon- 
day morning of last week. The trip was 
the occasion of the inauguration of the 
special Saratoga train between New York 
and this famous resort. This was the 
fourth year in which Mr. Daniels has 
extended this courtesy to the prese of the 
city, and a very fast schedule was easily 
covered, the train arriving a few moments 
ahead of time, and making a mile several 
times in less than a minute. l 

The citizens of Saratoga Springs 
assembled in the clubroom of the Grand 
Union Hotel, and through President 
Knapp of the village welcomed the Sara- 
tora Limited Club, by which name this 
organization has come to be known. Mr. 
Knapp’s cordial welcome was responded to 
by Mr. George H. Daniels, president of 
the Saratoga Limited Club, in a particu- 
larly felicitous and happy address. Then, 
in accordance with the annual custom, 
the reporte of Secretary Louis Wiley, of 
the N. Y. Times, and Treasurer Chas. W. 
Price, of the ELECTRICAL REVIEW, were 
read and received with considerable jocu- 
lar comment, participated in by a number 
of the bright newspaper men present. 
After considerable discussion and some 
hesitation, the above-named officers were 
re-elected, and in addition Mr. W. J. 
Lampton, of the New York H erald, was 
elected poet laureate of the club, and Mr. 
R. K. Munkittrick, of Judge, was elected 
hiətorian. Various committee reports 
were made from Hawaii and the Philip- 
pine Islands. The occasion was a par- 
ticularly genial and jolly one and will 
always be remembered with great pleasure 
by the observers, even if some of the par- 


The following day at varatoga Springs 
passed all too quickly, and was devoted to 
driving, sightseeing and church-going, a6 
the visitors desired. 

On the return trip a committee adopted 
glowing resolutions expressing apprecia- 
tion of the delightful entertainment that 
had been provided, and presented these 
to Mr. Daniels on the train. The reso- 
lution of thanks included Mr. George H. 
Daniels and staff, among whom were 
Messrs. E. J. Richards, Frank J. Wolfe, 
M. C. Roach and C. J. Laing, and Mr. 
Joel T. Burdick, general passenger agent 
of the Delaware & Hudson, who came all 
the way from his fishing club in Texas 
to attend the meeting, and his staff, and 
the Pullman Company, and the proprie- 
tors of the Grand Union, United States, 
Adelphia-American and Worden hotels 
of Saratoga Springs. As fitting to the 
occasion, both Mr. Lampton and Mr. 
Munkittrick read original poems just 
before the train arrived in New York, 
properly concluding the ceremonies of 
an occasion that ranks as the most en- 
joyable in the series of outings enjoyed 
by the Saratoga Limited Club. 
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The Plant of the Saratoga Telephone 


Company. 


The Features of a Splendid Independent Exchange in Eastern New York. 


are of vital importance to the dura- 
bility as well as the efficiency of a 
telephone system, than has ever been 
brought out in any system at one time, are 
embodied in the construction of the parts 
of the system recently installed at Sara- 


ere ot vi more new features that 


The sections are so made that when two 
or more are joined they have the appear- 
ance of one solid frame. The front and 
side of the board, excepting the space for 
the jacks and signals, are covered with 
highly polished, dark finish, solid ma- 
hogany cabinet work. The back of each 
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Fie. 1.—THE MAIN SWITCHBOARD AT THE EXCHANGE OF THE SARATOGA TELEPHONE 
MPANY, SARATOGA, N. Y 


toga, N. Y., by the International Tele- 


phone Manufacturing Company, Chicago. 
While it differs to no great extent in its 
main working from other like successful 
systems, there are, however, many im- 
provements in building the detail parts 
in the most durable and economical man- 
ner possible. 

The main switchboard, shown in Fig. 1, 
is a full central-energy lamp signal, 
multiple board with double supervisory 
clearing-out lamps. It is built with a 
frame capacity for 2,400 lines, with a 
present equipment for 500 subscribers’ 
lines. The frames are built with eight 
panels to the section, and arranged for 
three operators’ positions. They are con- 
constructed of angle iron and well braced 
to make them strong and rigid. 


section is provided with a dustproof roller 
curtain, made of heavy canvas and covered 
with dark red felt. 

The plug board is covered with mahog- 
any-stained leather belting. The plug is 
a two-way or metallic plug. It is of a 
small, neat construction, but each part is 
of sufficient strength to make it strong 
and durable. The polished hard rubber 
sleeve or handle is mounted so as to avoid 
the use of a binding screw passing through 
it. It is put on loose and held in position 
by a brass collar screwed on from in front, 
thus leaving the handle free to turn when 
an operator inserts the plug and avoids 
twisting and breaking the cord conductors. 

The supervisory lamps are placed in a 
fibre tube, which is provided at its top 
with a collared setting, holding the opales- 


cent jewel. The glass jewel is protected 
from impact by the plugs by an arched 
wire protector fastened to the collar of 
the setting. This arched wire also serves 
as a handle, so that the tube with the 
lamp may be readily removed and re- 
placed at any time from the top of the 
board. This form of construction leaves 
the jewel flush with the top of the board, 
and avoids any accumulation of dust in 
these parts. The bottom of the lamp- 
holding tube is slotted to form a guide 
and leave openings for the lamp-jack con- 
tact points. 

At the top, in front of each section, is 
mounted an Acme trough reflector with 
incandescent lamps. These reflectors are 
adjusted so that the light may be thrown 
properly on the front of the board. 

The key-shelves are made of five layers 
of wood, two layers with their grain run- 
ning crosswise, and the remaining three 
lengthwise. The shelves are hinged so 
that they may be raised for inspecting and 
testing the keys and wiring. The key- 
shelves are provided with a spring lock 
for fastening, and are opened with a key. 
The plugs and double supervisory clear- 
ing-out lamps are mounted on a mahog- 
any-stained leather-covered board back of 
the key-shelves. 

The keys are set on the key-shelf with 
all their contact points toward the front, 
and the one-key cable which connects all 
the terminals along the bottom when the 
shelf is raised for inspecting the working 
parts. 

In the front of the trough of the board 
under the key-shelf, in each position, is 
mounted a pair of spring-jacks for oper- 


Fic. 2.—THE ANSWERING-JACK AT THE EX- 
CHANGE OF THE SARATOGA TELEPHONE COM- 
PANY, SARATOGA, N. Y 


ator’s receiver connecting-jacks. The 
answering-jacks, shown in Fig. 2, and the 
lamp-line signals, in Fig. 3, are placed 
alternately in strips of ten, with 100 to 
the position. They are arranged in 
columns of five strips, or 100 signals in 
two panels, leaving one vacant panel be- 
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tween each operator in each section. The 
mnultiple-jacks, shown in Fig. 4, are dupli- 
cated in every six panels, thus greatly re- 
ducing the space necessary for an operator 
to reach in making a connection. Bach 


100 multiples, in a panel, are separated 
by a white holly strip, and are blocked by 


Fis. 83.—TuHe Lame-LInE SIGNAL AT THE EX- 
CHANGE OF THE SARATOGA TELEPHONE COM- 
PANY, SARATOGA, N. Y. 


a white Hine in four columns of five jacks 
to the bank. The banks of jacks and sig- 
nals are set into the panels and firmly 
clamped to the iron frame in front by a 
toggle screw under the stile strip. Any 
one bank may be readily removed without 


Fio. 4—Tuk MULTIPLE-JACK8 AT THE Ex- 
CHANGE OF THE SARATOGA TELEPHONE CoM- 
PANY, SARATOGA, N. Y. 


entirely taking out the binding screw. 
The stile strips are easily removed and 
replaced. 

The base of the bank of jacks and sig- 
nals, by which cach end is clamped to the 
iron frame, is of one piece of one-eighth- 
inch sheet brass, properly formed and ex- 
tending thgough the entire front piece of 
the strip. In the jacks this bar base is 
provided with holes of sufficient size to 
receive a hard rubber bushing, with its 
inner diameter of the same size as the 
holes in the front and back hard rubber 
strip through which are placed the jack 
ferrules. The ferrules are serewed into 
the bottom connecting-spring, firmly hold- 
ing the springs and clamping the three 
parts of the front piece. 

The transmitters are mounted on a 
nickel-plated brass octagon-shaped ad- 
justable arm, provided in front with 
nickel-plated cord pulleys set in oxidized 
hangings. The arm passes through an 
oxidized plate, which plate also forms an 
escutcheon on each side of the transmitter 
cords. The arm is guided and held in 
proper position by an angle arm fastened 
in the rear of the board. 

‘ach operators position is provided 
with three pilot lamps mounted in the 
leather-covered panel 
One lamp is to 


mahogany-stained 
back of the plug cord. 
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indicate when a call is received, one when 
a disconnect signal is given and one when 
an operator rings a swbseriber. 

All line relays, cord relays and oper- 
ator’s set relays are mounted on the relay 
rack. . In the baek of the switchboard no 
relavs, condensers nor coils of any kind 
All like apparatus is placed 
together at all times. 

lig. 5 shows the complete power plant 
for the exchange. The battery plant con- 
sists of a set of chloride accumulators. 
with cells of lead-lined wooden tanks. 
The battery rack is constructed of heavy 
angle and channel iron, well braced to 
make it strong and rigid. The batteries 
are set on shelves of heavy slate slabs 
supported on the angle iron cross-bars of 
the rack. The power switchboard, shown 
immediately in front of the battery rack, 
is constructed of a heavy marble slab, con- 
taining the switches and instruments, and 
mounted on a stand built of heavy angle 
iron, all suitably braced. | 

At the top of the board is mounted 
two Weston ammeters and one voltmeter. 
Immediately below the reading instru- 
ments is mounted a Western Electric volt- 
meter switch. In this switch the contact 
points of opposite polarity are mounted 
on separate slabs of slate which are 
fastened on the back of the switchboard. 


can De seen. 
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on the uncertain pressure of sinall springs 
for the contacts. 

On the centre of the beard are mounted 
the knife-switches for con- 
trolling the entire system. 


Necessary 


At the bottom of the power-board are 
mounted the bus-bars and D. & W. light- 
ning arresters. 
bus-bars, in the centre, are mounted the 
rheostate, which are provided on the face 
of the board with a small hand-wheel and 
dial plate similar to the voltmeter switch. 

All metal parts on the face of the 
power-board are copper-plated and highly 
polished. | 

The power equipment consiste of a 
two-horse-power Wagner motor, directly 
connected to a two-horse-power Roth 
charging dynamo for the charging set. 
For the ringing set is furnished one Roth 
combination generator and a one-half- 
horse-power Wagner motor. The combi- 
nation generator may be operated from 
the motor or from the storage battery set. 

The power machine tables are 
structed of heavy angle and channel iron, 
strongly braced, on whieh is mounted a 
heavy wood frame supporting the base of 
the machines on heavy solid rubber balls. 

Fig. 6 shows the combination main and 
rack with heat-coil 


Immediately above the 


Col- 


intermediate 


tectors. 


pro- 


| 


Fra. 5.— COMPLETE POWER PLANT, SHOWING GENERATOR, STORAGE BATTERY AND POWER SwITCu- 
BOARD AT THE EXCHANGE OF THE SARATOGA TELEPHONE COMPANY, SARATOGA, N. Y. 


The switch is controlled from the face of 
the board by a hand-wheel and index 
plate. “This switch gives a positive knife- 


switch connection, and does not. depend 


The desk telephone, as shown in Fig. 7, 
is constructed with all of its metal parts 
of heavily mickel-plated, highly polished 


brass. The switeln is mounted in the hend 
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of the pedestal, with all of its contact 
springs for both sides of the circuits, 
mounted in hard rubber, perfectly insu- 
lating the circuit from the pedestal and 
hook, and avoiding the use of any of the 
exposed metal parts for any part of the 
circuit at any time. The contact springs 
are of the best German silver and are pro- 
vided with platinum contacts. The springs 
and contacts are so arranged that they 
form a positive sliding connection at all 
times. The hook-restoring spring is of 
heavy German silver sheet, and is formed 
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ATE Rack AND HEAT-COIL PROTECTORS, AT 
THE EXCHANGE OF THE SARATOGA TELEPHONE 
COMPANY, SARATOGA, N. Y 

to pass around the pedestal on two sides. 
This construction gives a double spring 
and furnishes a restorer of three inches 
in length, making a very live and durable 
switch, and avoiding the use of a small 
spiral spring under the switch-hook. The 
switch springs and the restoring springs 
are covered with a brass tube-cap to com- 
pletely conceal the working parts, together 
with all connecting cords and wires. 

The pedestal is provided with an ad- 
justable head for the transmitter, so it 
may be raised up and down. This ad- 
justable head is provided with a concealed 
adjustment the 


slop for allowing Its 


proper distance only. 
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The transmitter cords taken directly 
from the front and back electrodes pass 
through the head and into the base 


Fic. 7.—THE Desk TELEPHONE AT THE Ex- 
CHANGE OF THE SARATOGA TELEPHONE COM- 
PANY, SARATOGA, N. Y. 


through the pedestal, and terminate in 
properly mounted binding-posts. 

The induction coil is mounted on a 
neatly constructed, heavily japanned base. 

The cord terminals are supported on a 
fibre-insulated bar mounted on the induc- 
tion-coil base. 

The wall instruments, shown in Fig. 8, 
are constructed with the usual back-board 
with shelf. The induction coil is mounted 
in the base of the arm. The coil box is 
provided with a false bottom to which it 
is hinged and locked. The false bottom 
is permanently fastened to the back- 
board and can be conveniently opened for 
inspecting and testing the working parts. - 


Fig. 8.—WALL INSTRUMENT AT THE EXCHANGE 
OF THE SARATOGA TELEPHONE COMPANY, 
SARATOGA, N. Y. 


All wire terminals and connecting wires 
are mounted in the coil box, fully con- 


On this 
instrument, as well as on the desk set, 


cealed when the box is closed. 


there are no exposed metal parts, binding- 
posis, screws or connecting wires that 
form any part of the circuit at any time. 
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The Universal Exposition of 1904 
Commemorating the Louisiana 
Purchase of 1803. 

Missourians take just pride in the fact 
that the chief city of their state has been 
selected for the exposition commemorating 
the Louisiana Purchase. The choice of 
St. Louis can not, however, but meet with 
the general approval cf the country at 
large, for it embodies in the greatest meas- 
ure those characteristics of energy and 
progressive life which have made the West 
the great factor it is in our commercial 
progress. Not only this, but other con- 
siderations lead to the conclusion that St. 
Louis is most happily situated for the 
successful outcome of this exposition. It 
is the most centrally located of all the 
large cities of the United States, and by 
far the most accessible. It is situated 
about midway between the centre of pop- 
ulation and the geographical centre of 
the nation, and the former is moving year 
by year in the direction of St. Louis. 

In times past all roads led to Rome ; to- 
day it is scarcely exaggeration to say all 
roads lead to St. Louis. The city is one of 
the greatest railroad centres of the United 
States; twenty-four railroads have direct 
communication with it, and these, with 
other connections, bring every state and 
territory within easy reach of what is 
rapidly becoming the great distributing 
point of the continent. ‘The shipments in 
and out of St. Louis last year exceeded 
25,000,000 tons, and the indications are 
that this enormous total will be put into 
the shade by the figures for 1902. Upward 
of 225,000,000 pieces of outgoing mail 
were handled in St. Louis last year. Evi- 
dences of phenomenal commercial activity 
could be multiplied indefinitely. 

St. Louis does not, however, depend 
entirely, or even in large measure, upon 
its unique location and admirable distri- 
bution facilities for its high rank among 
the cities of the country. Its growth in 
manufacturing has been even more re- 
markable than in other lines. Twenty 
years ago the annual output of its fac- 
tories was returned by the official census 
as $114,000,000. ‘The census for 1890 
showed an increase of 100 per cent. The 
announcement of the figures for 1900 
has not yet been made, but there is every 
reason to believe it will show that the ag- 
gregate annual value of the product of 
the St. Louis factories is between $350,- 
000,000 and $400,000,000, or at least 
$1,000,000 per day, without making al- 
lowanee for one day’s rest in seven. 

Turning from St. Louis for a moment 
it is interesting to note a few facts that 
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bear upon the prosperity of the Louisiana 
Purchase as a whole. The wealth of ita 
real and personal property at the time of 
the census of 1890 was, in round numbers, 
a little over $13,000,000,000 or 866 times 
the purchase price paid, which was $12,- 
000,000 in cash and $3,000,000 in as- 
sumed claims, a total of $15,000,000. 

Its present wealth in real and personal 
property will, in the forthcoming census 
of 1900, doubtless be double that of 1890, 
or a total of $26,000,000,000, at least it 
will be if the percentage of increase for 
the decade 1890-1900 is as great as that 
during the previous ten years, which was 
a little over 100 per cent. 

In brief, the acquisition which cost but 
$15,000,000 in 1803 is now worth $26,- 
000,000,000 or $1,733 for $1. 

The sale which was made by France 
to the United States portended more than 
it is probable any of the statesmen of the 
infant union realized. Napoleon, however, 
took an almost prophetic view of the trans- 
action, for he is reported to have said, 
when his instructions 1egarding the sale 
had been carried out, “This accession of 
territory strengthens forever the power 
of the United States, and I have just 
given to England a maritime rival that 
will sooner or later humble her pride.” 

The universal exposition of St. Louis 
prompts us to expect that all former ef- 
forts of this character will be surpassed. 
The pcople of St. Louis are going ahead 
with characteristic American enterpriae 
to make it a world-beater, both in the ex- 
tent and in the magnificence of the exhi- 
bition. They have already planned that 
it shall occupy 1,000 acres of ground, 
which is nearly 400 more than was oc- 
cupied by the World’s Columbian Exposi- 
tion at Chicago, and they have more 
money at their command than had the 
managers of the Chicago fair. It is pre- 
sumed, also, that by reason of the added 
experience that has been gained in such 
matters the money will be made to pro- 
duce much more, dollar for dollar, in the 
way of results than was the case at 
Chicago. 

An amount of money equal to the 
original purchase price of the Louisiana 
Purchase Territory is now available for 
the uses of the exposition. Five million 
dollars has been raised by popular sub- 
scription among the citizens of St. Louis, 
and a like sum has been appropriated by 
the city. When to this is added the 
$5,000,000 appropriated by the national 
government, a total of $15,000,000 is pro- 
vided for, the exact amount of the price 
paid for the Louisiana Purchase of 1803. 
It is not too much to expect that a grand 
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total of $50,000,000 will have been ex- 
pended upon the exposition at the time its 
gates are open to visitors. 

The Louisiana Purchase Exposition 
will expend the $15,000,000 received 
from Congress, the city of St. Louis and 
private subscription, and $10,000,000 
more additional borrowed on the gate re- 
ceipts. The states and territories of the 
country are expected to contribute largely, 
especially those within the Louisiana Pur- 
chase, and $10,000,000 is not too much 
to credit to the account of their expendi- 
tures. If to these amounts are added 
$10,000,000 in appropriations by foreign 
governments and $5,000,000 by individual 
exhibitors, a grand total of $50,000,000 
is reached. 

No one doubts that the St. Louis 
world’s fair will be a magnificent dis- 
play, but wholly apart from its merits as 
an exposition it is likely to render this 
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quired, not won by force of arms. In 
1903-4 the St. Louis world’s fair will ob- 
serve the hundredth anniversary of a 
peaceful transfer. 

We can profitably turn to a more de- 
tailed consideration of the plans already 
formulafed by the directors of this great 
undertaking. The ground plan here pre- 
sented shows the location of the main 
buildings to be built in Forest Park. 
From the level plain in the northern part 
of the grounds the land rises on a slope of 
about sixty degrees to an average height 
of sixty feet in a southerly direction. The 
main exhibit buildings, the big towers, 
lagoons, basins, canals and statuary 
groups will occupy the lower level. The 


Festival Hall, the Art Gallery and its by- 
buildings, the architectural chef-d’oeuvre 
of the exposition, and the United States 
Government Building are to be on the 
elevated tract. 


DIAGRAM OF THE ELECTRICITY BUILDING, UNIVERSAL EXPOSITION, COMMEMORATING 
LOUISIANA PURCHASE. 


country an important service. Hitherto, 
our centennials have, generally speaking, 
commemorated military or political events. 
The first Congress met in 1774, our in- 
dependence was declared in 1776, York- 
town was taken in 1781, the Constitution 
was adopted in 1787, Washington was in- 
augurated in 1789, and each of these 
landmarks was recognized a hundred 
years later. Undoubtedly this was proper 
and patriotic, and none of these great 
chapters in our history should be forgot- 
ten. The coming exposition, however, 
marks the great feature wherein the nine- 
teenth century surpassed the eighteenth. 
New things began to challenge the old 
order of war and politics. The vast 
Louisiana territory was peaceably ac- 


In the treatment of the intervening 
slope, the commission of architects had 
scope for originality. The difference of 
elevation constituted the chief problem 
with which they had jo contend. They 
solved it, as shown in the ground plan. 
Hanging gardens and a series of magnifi- 
cent cascades fill in this portion of the 
picture. 

The main picture of the exposition is 
roughly in the shape of a gigantic fan, 
the ribs of which are the avenues of the 
exposition. At the apex stands the Art 
Building. Three great cascades that is- 
sue from the sides of the three hills in the 
form of a crescent are to course down the 
hillsides and to empty into a grand basin. 


(To be continued.) 
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Reviews of Current Engineering and 


Scientific 


Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Atmospheric Electricity and Lightning 
Protection. 


In an interesting serial article under 
the above heading, a number of statistics 
are recorded as to the damage done by 
lightning. Apart from the ravages of 
hail and rain this is, on the whole, 
moderate. The United Kingdom has 
about one fatal case per million inhabi- 
tants annually. In Germany between 50 
and 100 are said to be killed, and from 
200 to 300 struck. Taking the popula- 
tion at 50,000,000 (49,429,000, according 
to the census of 1890), we have one or two 
fatal cases per million annually. In 
France, Turquan has continued to 1892 
the statistics which Arago had carried to 
1855. Up to 1872 there were from 30 to 
100 fatal cases per year; since then from 
100 to 180. ‘The population had not 
varied much—36,000,000 in 1856, 38,- 
000,000 in 1866 (after the acquisition of 
Nice and Savoy), 36,000,000 in 1876, 
38,340,000 in 1891. Italy, with a popu- 
lation of 30,535,000 in 1892, had 1,625 
persons killed by lightning. It is approx- 
imated that lightning killed in the United 
States in the four years, from 1890-1893, 
120, 204, 251 and 209 persons re- 
spectively, and caused in 1891 and 1892, 
457 and 839 fires—Engineering (Lon- 
don), June 13. 


M. Hospitalier’s Ondograph. 

The ondograph is an apparatus which 
registers direct in ink on a strip of paper, 
with respect to time, the curves represent- 
ing periodically and rapidly changing 
phenomena. It is composed essentially 
of an asynchronous alternating-current 
motor, working direct; or, after suitable 
transformation, by the electrical source 
of whose periodical variations it ie de- 
sired to obtain the record ; an arrangement 
of gearing imparting to a revolving com- 
mutator a certain angular velocity; an 
automatic commutator formed of a cyl- 
indrical core of insulating material, carry- 
ing a brass tube suitably divided, against 
which three brushes bear; a condenser 
whose capacity can be varied at will in 


order to regulate the sensibility of the ap- ` 


paratus, and a measuring apparatus suit- 
able to the phenomena to be registered. 
For conditions of potential and currents, 


of the World. 


the registering apparatus is a movable 
coil placed either horizontally or vertic- 
ally. For power, the registering apparatus 
is an ordinary wattmeter. The alternating 
current traverses the stationary coil, while 
the movable coil is placed in a circuit peri- 
odically closed by a revolving couple on 
the difference of potential, determining 
the second factor of the power. This is 
regulated by the introduction of resist- 
ances into the fine wire circuit.—Elec- 
trical Review (London), June 13. 
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Magnetostriction of Bismuth. 

Since bismuth is the only substance, 
outside of the strictly magnetic metals, 
which shows a perceptible elongation 
under powerful magnetic impression, it 
seems desirable to study its behavior in 
this connection under the action of very 
high fields. In the case of bismuth, an 
electromagnet can be advantageously em- 
ployed, for a short rod can be used as well 
as a long one, since the end effects can be 
included, and the pole-pieces therefore 
brought close enough together to produce 
the powerful field desired. Mr. A. P. 
Wills, with this idea in mind, carefully 
selected samples of electrolytically pre- 
pared bismuth. These were furnished in 
the form of cast cylinders somewhat over 
one centimetre in length and 0.5 centi- 
metre in diameter. One of these was 
turned until its length was 1.1 centi- 
metres and its diameter 0.52 centimetre. 
The main experiments were performed 
with this cylinder. A very powerful elec- 
tromagnet, belonging to the physics de- 
partment of the Massachusetts Institute 
of Technology, was used in the pre 
liminary experiments. The arrangement 
for measuring any possible change in 
length of the bismuth cylinder consisted 
of a system of two levers and a high- 
power micrometer miscroscope. The pole- 
pieces of the electromagnet were placed 
in conjunction with the bismuth cylinder, 
and the two levers so arranged that they 
would be perceptible to the slightest varia- 
tion. This lever had an arm upon which 
the microscope was focussed. The whole 
was supported upon a heavy frame- 
work of wood and brass. A circular re- 


cess was made at about the middle of the 
heavy brass top bearing of the frame, of 
such a diameter that it made an easy slid- 
ing fit for the cylinder. The bottom of 
this recess was plane, so that the cylinder 
rested firmly upon it. A small piece of 
plane glass was shellacked to the upper 
face of the cylinder. Each of the levers 
played on three points of sapphire, highly 
polished, the levers being of aluminum. 
One point on the first lever pressed against 
a glass on the end of the bismuth cylinder, 
and the other two against a horizontal 
plate of glass firmly fixed to the supporting 
bar. These three points were held properly 
in place by a small spring pulling down- 
ward from a point midway between them. 
The tension on this spring could be varied 
at pleasure by turning a small wind- 
lass to which it was connected. At one 
end of the first lever there were two sap- 
phire jewels firmly attached with shel- 
lack. One of these was a “V” jewel, and 
the other a “slot” jewel. In these, two of 
the points of the second lever played, 
while the third rested on a glass plate 
firmly fixed to the bar supporting the 
cylinder. A counterweight, symmetrically 
placed, served to bring the centre of grav- 
ity of the second lever in a vertical line 
about midway between the points. In 
the experiments tried, the field was varied, 
reaching a maximum of 3,200 centimetre- 
gramme-second units; but neither with 
the maximum field nor with any of the 
various intermediary fields could any ef- 
fect be detected which was not due to one 
of the following causes: a heat effect, in 
which time is required to produce it; or 
an effect due to the action of the magnet 
on the coils induced in the levers them- 
selves. In this case a sudden jerk was 
observed when the magnet circuit was 
made or broken, and then the pointer 
would return to its zero position imme- 
diately. This effect was much more 
marked when the circuit was broken than 
when made. These experiments were re- 
peated with a bismuth cylinder of the 
common market form, and again the nega- 
tive results only were obtained. It is in- 
tended to continue these experiments soon 
with a much more powerful electromag- 
net.—Physical Review (New York), July. 
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Joint Electrical Convention. 


Summer Meeting of the Northwestern Electrical Association and the Wisconsin Telephone Association, 


HE ANNUAL summer meeting of 
the Northwestern Electrical Asso- 
ciation began at Amusement Hall, 

Grand View Hotel, Waupaca, Wednesday, 
June 25. Mr. Irving P. Lord, the presi- 
dent, presided, and said: 


I have the pleasure of greeting you in a 
dual capacity to-day, first as president of 
the Northwestern Electrical Association, 
and second as the only member of this 
representative body living in the city of 
Waupaca. 

I am glad to see so many familiar faces 
among those present, and equally glad to 
sce sO many new ones. 

From appearances and from actual 
count, this summer convention of the 
Northwestern Electrical Convention will 
be the most largely attended of any sum- 
mer convention that we have ever had. 
There may be several reasons for this. 
and I presume the main reason is that 
business with electrical men has been un- 
usually good during the past two or three 
Years, and perhaps especially so during 
the year last past. It has, as a rule, been 
good with central station men, and there 
are many local plants that to-day are be- 
ginning to feel that they have a firm 
footing, where three or four years ago 
their future was very uncertain. This 
should be gratifying to all of us, and no 
doubt it is. Some one has said that there 
are three things that all should look for- 
ward to, and they are health, wealth and 
happiness. I feel that most of us are on 
the road to wealth; by the looks of our 
faces it can be seen that we are happy, 
and as far as the third requisite is *con- 
cerned I will take the chances. 

It was hardly intended to make the 


programme of our summer meeting as - 


laborious as our winter's programme, but 
rather that we should try to interest each 
other in matters of equal importance, but 
of a lighter vein. 

I want to offer you, while here, the 
hospitality of the beautiful Chain © 
Lakes, and I am also delegated by the 
Mayor of the city of Waupaca to tender 
you the same privilege while you are in 
town. T invite you to make yourselves at 
home wherever you are. 

These little badges which have been 
provided for you are a passport to the glad 
hand of fellowship from every resident 
of the city of Waupaca. Go wherever you 
please, do whatever you please, and if 
there is anything that you want that vou 
don’t see, just ask for it. 

Now, gentlemen, it is all too true that 
man proposes and God disposes. We ean 
do many things, but we can not change 
the weather: we have to take things as 
they are. I hope that this rain-storm will 
hlow over, and that the social part of our 
programme cean be carried out without 
any trouble. The country about here is 
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peculiar. It may rain good and hard this 
forenoon, and by two o'clock in the after- 
noon the dust is flying—so look out. 

The reading of the minutes of the 
previous winter meeting of the asocia- 
tion was, by consent, dispensed with. 

G. H. N. Atkin, of Chicago, and the 
Shelby Electric Company, of Shelby, Ohio, 
applied for membership and were unani- 
mously elected. 

The following paper on “Small Motors” 
was presented by Mr. S. F. Dibble, of 
Chicago, and was received with applause: 


In the early days of the commercial 
distribution of current for light and 
power the people were ignorant of its 
use and of the accessory devices, and it was 
essential that the central station in order 
to create a demand for, and to popularize 
the use of current should vigorously 
promote the sale of all devices that re- 
quired current for their operation; this 
could be more easily and directly accom- 
plished by selling direct to the consumer 
than through the comparatively disinter- 
ested dealer. Accordingly, practically all 
central stations became extensive dealers 
in electrical merchandise. 

In those days everything was done in a 
more or less slipshod and haphazard way ; 
there was no system (that is aside from 
the “svstems” of the various manufac- 
turers, of which there were more than a 
sufficiency), there was little or no check 
on the receipt or disbursement of mer- 
chandise, amd losses were constant from 
this source, and furthermore the devices 
were so unsatisfactory that the manager 
was constantly called on to repair or re 
place those which he had sold, and a main- 
tenance expense was added which became 
unbearable. As a very natural result the 
central station revolted and finally threw 
up the merchandise business as a good rid- 
dance without attempting to discriminate 
between the devices which it should or 
should not continue to exploit. This was 
the opportunity for the cheap manufac- 
turer of which he was quick to avail him- 
self. The dealer had little incentive to 
handle reliable goods, as there was usually 
more profit in the cheaper. Asa result the 
circuit became loaded with inefficient, 
short-lived lamps, motors and other de- 
vices of the most remarkable inefficieney. 
As the business was all on a flat rate the 
great current-consuming proclivities of 
these devices quickly became apparent to 
the central station, but there was no 
remedy until the advent of the meter. 
This seemed to be the solution of the 
problem, and the central station promptly 
set about installing meters, thereby trans- 
ferring its burden to the shoulders of the 
consumer, who now had to pay the penalty 
of installing devices whose sole reason for 
being was cheapness. For a time the een- 


tral station manager regarded this as an 
entirely satisfactory condition, for if a 
comsumer Was so unwise as to install a de- 
vice that consumed more current than it 
ought, it meant a larger revenue to the 
station. Assuredly this was as it should be. 

It soon developed, however, that this 
was not as satisfactory a condition as it 
had at first appeared. In the first place, 
the service was unsatisfactory, due to these 
inferior devices; and second, the cost to 
the consumer was too great. The more 
progressive stations soon realized that 
their position was untenable and set about 
to remedy it in the only logical way, vtz., 
to regard all current-consuming devices 
on their circuits as part of their equip- 
ment for transforming energy. You all 
know what was done. The central station 
began by purchasing good lamps and fur- 
nishing them to the consumers at prices 
so low that the cheap competition was 
driven out. You know the result also; 
the service has improved rapidly, the cost 
has decreased and lighting has now 
reached a point which a few vears ago 
was not dreamed of. This result has been 
attained because central stations have 
realized that the wise policy is to give the 
consumer for his dollar, not necessarily 
the most current, but the greatest. amount 
of useful energy consistent with a fair 
profit on the investment. 

Having accomplished such splendid re- 
sults by safeguarding the consumer's in- 
terests as regards lamps, central stations 
are now seeking to improve their power 
service. 

Unreliability is perhaps the greatest obh- 
jection to the poorly designed motor, but 
low efficiency, while it does not manifest 
itself so forcibly, nevertheless is doing 
electrical service a great harm by render- 
ing it impossible for the station to furnish 
the consumer with the maximum of use- 
ful energy. Central stations are not 
guilty of lack of effort to furnish the con- 
sumer with the most for his monev as far 
as the station equipment is concerned, but 
are they doing all that can be done, and 
all that eventually must be done, to pro- 
tecet the consumer from the inferior ap- 
paratus of his own unwise choosing ? 

The station managers who were the first 
to see the wisdom of furnishing their con- 
sumers with good lamps now realize the 
equal importance of protecting their con- 
sumers from poorly designed motors, and 
have adopted substantially the same plan; 
they have selected some make of motor 
that possesses sturdy construction and 
good efficiency and have made arrange- 
ments whereby they can furnish it on 
terms that will appeal to the consumer. 
and at the same time be profitable to the 
station. 

They have had and will have competi- 
tion: if it is honest competition selling a 
good article.so much the better for all con- 
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cerned ; if it is the competition of the un- 
scrupulous dealer or manufacturer it 
should be and can be crushed. The recom- 
mendation of the central station always 
carries far greater weight with the con- 
sumer than the argument of any outsider, 
for the purchaser can readily see that while 
the dealer’s incentive is the immediate 
profit on the sale the central station is 
desirous of having a satisfied customer 
whose influence will be for, rather than 
against, electric service, and will there- 
fore naturally recommend a first-class 
motor. 

A very large number of central stations 
are now vigorously pushing the sale of 
good motors, and they have found that 
they now have satisfied consumers whose 
influence is constantly an aid in securing 
other consumers and that their power 
service is therefore increasing, and also 
that the direct result of personally solicit- 
ing motor business has been to reveal pos- 
sibilities that they were previously un- 
aware of. 

It is natural that the large user of 
power should be eagerly sought, and it is 
also natural, though not at all logical, that 
the small user should be neglected. The 
few large units of power which it ia possi- 
ble for a station to secure are, as a rule, 
though not always, valuable, but a large 
number of small units is far more desira- 
ble, for the rate is higher, the demand for 
current is more uniform and there is not 
the constant threat of establishing an 
isolated plant in order to secure a lower 
rate. 

This class of consumers can be reached 
only by direct and persistent effort of the 
central station; the apparatus that each 
of those consumers requires does not in- 
volve enough profit to interest the dealer, 
but the profit on the current that will be 
used makes it well worth the effort of the 
station to sell the motor. The central sta- 
tion that relies on supply dealers to develop 
its business will not develop; it is essen- 
tial that the central station make a per- 
sonal appeal to every power user no mat- 
ter how small. Some of you have gone 
after this class of business systematically 
and have been surprised at the number of 
these small users in vour cities. Most of 
them, however, must be sought and 
furthermore must be sought persistently 
and systematically. 

There is no first step in this direction 
that can equal intelligent newspaper ad- 
vertising; a carefully prepared advertise- 
ment alluding to one or two classes of 
current-consuming devices at a time is 
sure to be a profitable investment. It is 
a mistake to attempt to cover everything 
in one advertisement, for then instead of 
presenting one or two devices forcibly and 
in a way that will appeal to those who 
may be interested in them, a list of devices 
is presented which is of no particular in- 
terest to any one. The helpful advertise- 
ment is the one that is aimed directly at 
the man who can use some particular de- 
vice rather than at the world at large. 

Persistent and careful advertising is 
wise and beneficial, but of itself is in- 
sufficient; it must be followed up by vig- 
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orous, systematic solicitation ; it is in this 
part of the work that many stations are 
weak. Business has reached the point 
now that in order to induce a man to 
make a change in his method it is neces- 
sary to prove conclusively that he will 
profit by it. The solicitor or station 
manager who goes out to convert a pos- 
sible user of power must be thoroughly 
informed, not only as to rates for current 
and the general advantages of electric 
over other forms of energy, but he muet 
be able to tell his customer the size of 
motor that is required to do certain work 
and the winding best suited to it; he must 
he able to suggest the best grouping of 
machines, and in fact must be able to act 
as consulting engineer for each individual 
power user. In order to do this the cen- 
tral station must be in possession of re- 
liable data. Manufacturers are eager to 
cooperate with central stations in this 
work, and they are in position to furnish 
data that may be relied upon. They have 
engineers whose sole duty is the gathering 
of data which will enable their selling 
organizations and their customers to ap- 
proach the power user with the definite 
information as to his requirements, which 
is so essential to a successful argument. 
There are many central stations that are 
now being regularly supplied with data 
on motor applications, which up to three 
years ago the manufacturers themselves 
did not possess, and the benefit to the de- 
velopment of electric power service has 
been very great. | 

In order to obtain the best results from 
the solicitation of power business it is of 
the utmost importance that some one man 
be entrusted with the work and be held 
responsible for the development of the 
power service. Too much stress can not 
be laid upon this point; the growth of the 
power service depends upon aggressive and 
persistent effort, and if no one in particu- 
lar is held responsible, the effort will not 
he made. The time of the manager or 
superintendent is usually very fully occu- 
pied by work that must be done imme- 
diately, and consequently the task of con- 
verting a possible consumer is put off until 
a more convenient time. 

A central station in a town large enough 
to justify a power circuit can afford to 
employ a solicitor whose entire time is de- 
voted to the work; if he is intelligent, ag- 
gressive and equipped with information 
and data, the results will abundantly jus- 
tify the expenditure, and this expenditure 
need not be large. In every city there are 
many young men, intelligent and of good 
address, who are eager for an opportunity 
to get into the electrical business and 
who are willing to work for a small 
salary. A central station manager who 
has employed solicitors with marked suc- 
cess recently stated that the average cost 
of soliciting electric service was equiva- 
lent to forty days’ free service to each 
new consumer; in other words, the cost 
of securing each new consumer is approx- 
imately thirteen per cent of the first year’s 
income. This manager stated further 
that he considered that the money which 
his company expended in this work earned 
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a greater profit than could be obtained 
through any other channel. 

Manufacturers owe their success largely 
to their aggressive and persistent methods 
of soliciting business ; to be sure they often 
make life a burden to the station manager, 
but they get his business. If the station 
manager will in turn adopt similar vig- 
orous methods with power users he will 
he abundantly repaid for the effort. 

Meter readers can be of great service 
in this work by keeping the solicitor fully 
advised as to the requirements of con- 
sumers; they have splendid opportunities, 
and the central station ought to profit by 
them. 

A few motors on hand are of great help 
to the station in making sales; ability to 
deliver a motor immediately often aecures 
a customer who would otherwise repair 
his engine or line shaft and continue in 
the old way. It is often necessary to in- 
stall a motor and convince the consumer 
bv actual test that it is cheaper for him 
to operate an efficient motor than the in- 
efficient motor or line shaft. Of course the 
station can not carry motors of all sizes 
in stock, but it can carry a few sizes that 
will enable it in an emergency to secure 
a new customer or help out an old one 
until the proper motor can be obtained. 
If the station has an office or storeroom 
where the motors can be connected up 
for exhibition, the attention of power 
users is sure to be attracted and sales will 
be materially increased. 

The many progressive central stations 
which are now vigorously exploiting good 
motors and thereby rendering it impos- 
sible for the inferior motors to handicap 
them in their efforts to give good service 
have profited by the policy and are there- 
fore its enthusiastic advocates. Moreover, 
they have found, somewhat to their sur- 
prise, that the hitherto neglected small 
motor, rather than large motor, is the 
important factor in the development of 
their power service. 


President—That concludes our literary 
programme for this morning and in fact 
for the day. The telephone association 
people are here, and at the conclusion of 
our meeting they are to hold theirs. 

This afternoon there is a social pro- 
gramme arranged, and it would hardly be 
fitting to state now just what it would be, 
for the reason that the weather may cause 
a change, but everybody will be fully 
notified of what is to take place. The 
secretary has arranged a number of con- 
tests of different kinds, running, boating, 
swimming, high jumping, baseball, ete., 
to be carried out, weather permitting. We 
are to have a hop at the Amusement Hall 
to-morrow evening. The band has been 
engaged for the session here. The or- 
chestra, which is a separate organization, 
will furnish the music for the dance. 

This evening, weather permitting, 
there will be a boat ride all through the 
lakes. The boats have been engaged by 
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the association, and of course everybody 
with a badge is earnestly invited to enjoy 
the privilege of the evening’s boat ride. 
We will have the band with us on the 
boat, and that may help to make it en- 
joyable. 

AFTERNOON SESSION. 

The meeting was called to order by the 
president, Mr. Irving P. Lord, at two 
o’clock. 

The President—We arranged for a 
very valuable paper from Professor J. W. 
Schuster, of the electrical engineering 
department of the University of Wiscon- 
sin, but we are sorry to say that Mr. 
Schuster was unable to be present owing 
to unforeseen circumstances and though 
his paper was forwarded by exprese it has 
failed to arrive. It is not deemed advisa- 
ble to delay the meeting, however, on ac- 
count of the paper, which will appear in 
its proper place in the published proceed- 
ings. There being an inclination to at- 
tend the games this afternoon and make 
better acquaintance, we will dispense with 
anything in the literary line this after- 
noon. 

Mr. George Cutter presented a resolu- 
tion of thanks to the people of Waupaca 
for their pleasant entertainment, to Presi- 
dent Irving P. Lord for his untiring and 
successful efforts to make the meeting of 
the association pleasant and profitable, 
and also, and especially, to the ladies of 
Waupaca for the many courtesies ex- 
tended. 

The resolution was unanimously car- 
ried. 


President—The convention has received. 


word from Mr. Thomas R. Mercein, sec- 
retary of the association, who is now in 
Europe, stating that he wishes the conven- 
tion all success. 

Adjourned. 

The following attendance was regis- 
tered: C. A. Kulhman, Chicago; W. W. 
Geisse, Chicago; M. B. Kitt, Minneapolis ; 
J. B. McMullin, Chicago; George C. 
Bailey, Chicago; A. Meinema, represent- 
ing M. B. Easton & Company; R. F. 
Kountz, Neillsville, Wis. ; Thomas Ferris, 
wife and daughter, Milwaukee; F. J. 
Alderson, New York; H. S. Connor, 
Shelby, Ohio; R. Valentine, Janesville, 
Wis.; H. D. Goodwin and wife, Mil- 
waukee, Wis.; Charles Cuno, wife and 
son, Oconomowoc ; Charles Schenneker, 
Sun Prairie; H. C. Winter, Madison; 
W. W. Smyth, Jr., Chicago; W. W. Low, 
Chicago; Thomas "Greer, Chicago ; L. K. 
Cushing, Chicago; W. D. Packard, War- 
ren, Ohio; H. J. Way, Chicago; William 
Smith, Chicago; ; V. W. Bergenthal, Chi- 
cago; L. W. Burch, Madison; 0. L. Cur- 
rie, Jr., Chicago; W. N. Matthews, St. 
Louis; J. H. Montague, Chicago; C. L. 
Hibbard, Chicago; S. A. Dinsmore and 
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wife, Chicago; George Cutter and wife, 
Chicago ; A. Smith and wife and sister- 
in-law, Milwaukee; Charles Messer, Chi- 
cago; 0. B. Williams, Whitewater, Wis. ; 
A. J. Perkins, Medford, Wis.; W. R. 
Pinchard and wife, Chicago; George W. 
Conover and wife, Chicago; James Wolff. 
Chicago; C. A. Kenworthy, Chicago; Otto 
E. Osthoff, Chicago; J. Scribner, Chi- 
cago; W. H. Colman, Chicago; D. T. 
Wallace, Chicago; A. W. Bryant, Chi- 
cago; C. Knight, Chicago; J. C. Schmidt- 
bauer, Milwaukee; R. B. Abbott, Chicago; 
W. H. Slingluff, Chicago; J. R. Cravath, 
Chicago; W. P. Upham, Chicago; J. B. 
Darragh, Chicago; Harold Almert, Oak 
Park, Ill.; S. F. Dibble, Chicago; A. L. 
Hutchinson, Weyauwega, Wis.; H. E. 
Kepler, Sun Prairie, Wis.; H. G. Slater, 
Waupaca ; E. A. Forbs, Rhinelander ; John 
Rice, Chicago; G. L. Ainsworth, Chicago; 
John Schnabel, Grand Rapids, Wis. ; P. L. 
Huntley, Grand Rapids; W. F. Collins, 
Chicago; George Conover, Chicago; 
Charles Messer, of Dearborn Drug and 
Chemical Company, Chicago; Charles 
Ffrench, Chicago, ELECTRICAL REVIEW; 
ex-Governor W. H. Upham, Marshfield; 
Frank J. Quinn, Madison ; James B. Coal, 
Minneapolis; Harry Byrne and wife, Mil- 
waukee; M. B. Austin and wife, Chicago; 
C. W. Welkens, Cleveland; A. O. Kuehm- 
sted, Chicago; J. C. Finch, Chicago; 
W. D. Kurtz, Appleton; G. B. Foster, 
Chicago; W. P. Hyland, Fond du Lac; 
D. M. Fulmer, Florence; H. F. Hamacek, 
Sturgeon Bay. 


WISCONSIN TELEPHONE CONVENTION. 

The convention of the Independent 
Telephone Association of Wisconsin was 
held at Waupaca on June 25. The meet- 
ing was called to order by President R. 
Valentine at three o’clock. Mr. Valen- 
tine said: 

The independent telephone movement 
has experienced a surprisingly rapid 
growth of late, the increase thus far dur- 


ing this year alone being about twenty per 


cent. Twenty-nine new companies have 
been chartered since January 1, 1902, rep- 
resenting a capitalization of $570,640. The 
Bell telephone people, who for so long a 
period evinced a most decided hostility to 
the independent enterprise, have recently 
adopted a new policy looking toward the 
conciliation of the independent interests 
and seeking the accomplishment of this 
object by permitting independent com- 
panies to use the Bell long-distance serv- 
ice. I am glad to say, however, that only 
four small companies have been short- 
sighted enough to make a contract with 
the Bell company. In Milwaukee and 
Chicago independent franchises are being 
sought from the common councils of those 
cities with every prospect of success. 
These franchises are very important to the 
independence of this state, as we wish to 
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form a toll-line company that will cover 
the entire state. 

Mr. J. H. Montague, of the Ericsson 
Telephone Company, spoke of the prac- 
ticability and efficiency of using the eame 
line for telegraph and telephonic work, 
and offered to demonstrate the correct- 
ness of his position. 

Mr. L. W. Burch, of Madison, called 
the attention of the association to the ad- 
visability of adopting some kind of an 
attractive trade-mark or sign for the use 
of independent toll lines. 

The President—It seems to me that the 
local companies do not advertise suffi- 
ciently and that for that reason it is fre- 
quently difficult for a would-be user to 
locate the telephone. 

Mr. Burch—The local companies ought 
to be more up to date in many respects. 
A model company is that organized in 
Orfordville. There are about eixty-seven 
subscribers, including forty farmers. It 
raised all the money in advance and hae 
a first-class equipment in every respect. 

Mr. A. W. Bryant—Some of the ex- 
changes in Indiana are worthy of imita- 
tion. The plan there is to have the 
farmers buy the telephones, while the com- 
pany builds the line and charges a rental 
of $1.25 per mile per annum for its use. 

Mr. A. J. Perkins, of Medford, Wis.— 
We have an automatic telephone exchange 
in Medford, called the National Automatic 
Telephone, which will be running two 
years the coming August. It is patterned 
after the plant in Odell, Ill. Each eub- 
scriber has a switch of his own. The ad- 
vantages of the system are ite secrecy, 
quickness, reliability and cheapness. The 
automatic system is all right, although you 
can not connect it automatically with a 
toll line. 

Mr. Bryant—The National Automatic 
people at one time had a system for con- 
necting a toll line with their automatic 
system, which apparently worked all right. 

Mr. Burch—I would like to enquire the 
cost of maintenance of your automatic 
system. 

Mr. Perkins—It costs about two per 
cent of the income to keep up the line. We 
think the system is the finest thing for a 
small town that was ever devised. 

The Mount Vernon Independent Tele- 
phone Company and the Dane County 
Rural Telephone Company were admitted 
to membership in the association. 

After some further discussion adjourn- 
ment was taken until the following day. 

The eecond session of the telephone 
convention was called to order at 11 A. M., 
Thursday, June 26. 
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Mr. H. C. Winter read an able paper 
on “Toll Rates and Toll Divisions.” 

Mr. Slater, chairman of the Committee 
on Toll Rates, reported as follows: 


Your committee wishes to recommend 
the following report for adoption: 

Taking each station as a centre, radii 
are to be obtained by drawing circles of 
different diameters; that is, take any sta- 
tion that is doing toll business, and you 
draw a circle from that as a centre, and 
each circle represents a different rate. 

The first circle is to be seven miles in 
radius, and the rate, 10 cents; 7 to 15 
miles, 15 cents; 15 to 24, 20 cents; 24 to 
32, 20 cents; 32 to 46, 30 cents; 40 to 48, 
35 cents; 48 to 56, 40 cents, etc. 

Where a station lies within two miles 
of a zone it may take the rate of either 
zone; that is, if the zone is within two 
miles of the circumference, it is optional 
with the company whether it charges 
for the second zone or the first one. 

It being optional with the company in 
the division of combination toll rates, air- 
line distances shall be the method of meas- 
uring toll lines from originating stations 
to switching and receiving points. Orig- 
inating exchange stations shall receive 
twenty-five per cent of the toll rate; 
originating toll stations, fifteen per cent 
of the tolls. 

In exchange switching or terminating 
a message shall be allowed a credit of five 
miles of its toll lines in the division of 
ite tolls. 

The system is practically the system 
recommended in the paper just read. 

On motion of Mr. Hutchinson it was 
voted as follows: 

That the present committee, including 
the absent members, be continued until the 
next annual meeting, and have its powers 
enlarged so that it may take up the ques- 
tion of the arrangement of special rates 
where necessary, and also that the report 
of the committee just made be adopted. 

That the secretarv be instructed to have 
this report as adopted printed, and copies 
sent to each company of the association, 
and also each other company in the state, 
and that the rates adopted in this report 
go into effect on August 1, and that im- 
mediate notice thereof be given by the 
secretary to every company in the state. 

Mr. Hutchinson then presented a paper 
on the subject of “The Telephone Clear- 
ing House.” He said in part: 

Looking at the business of independent 
telephone companies from the standpoint 
of success, their management heretofore 
has not been all that could be desired, and 
I am not aware that other states have 
made much further advancement than has 
been made by the companies of Wiscon- 
sin. I repeat here what I have said on 
several former occasions, that those en- 
gaged in independent telephony are too 
often men who make the telephone busi- 
ness a side issue in their ‘business affairs, 
giving it only a small percentage of their 
attention, and then seeking to apply the 
same principles which are applied to other 
business. It is a fact that the dangers 
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and pitfalls which menace the success of 
the independent telephone companies in 
the future are not those created by the 
warring competition of the Bell company 
and its allies, but rather by those men 
connected with the independent telephone 
companies who seek to control their man- 
agement by rules inapplicable to the tele- 
phone business. 

I understand that this meeting of the 
state association will adopt a uniform 
schedule of rates, which ehall be applica- 
ble at least between the statione of con- 
necting companies, and which should, as 
far as possible, be applied by individual 
companies between stations on its own 
lines, so that there will be a uniformity 
of rates throughout the state. As inde- 
pendent telephone companies are not in 
competition with each other, such an 
agreement can not be dubbed a trust, nor 
can the companies be censured for com- 
bining to fix rates. 

There is but one correct way of check- 
ing messages and settling accounts be- 
tween various companies, and that is the 
method adopted by banks in settling their 
balances with each other. 

Although a complex undertaking for 
each company to attempt to check and 
settle its business with every other com- 
pany, it is but a simple proposition when 
done through a central clearing company. 
The modus operandi is as follows: The 
clearing company furnishes each company 
at cost with two forme of message slips, 
one form for messages received, the other 
form for messages sent. The two forms 
are exactly alike, except that one is on 
yellow paper, and the fees are entered 
under the word “charged ;” the other on 
green paper and fees entered under the 
word “collected.” All entries are to be 
the same. At the end of each week each 
station transmits to the clearing company 
all message slips of all messages passing 
between it and the station or stations of 
connecting companies. The clearing com- 
pany then brings the sending and receiv- 
ing slips for each message together, and 
if correct the fees are apportioned to the 
several companies over whose lines the 
message has passed and each company 
credited with its proper amount; if there 
is a discrepancy in the fees collected and 
charged, the error is corrected and the 
station whose slip 1s wrong is notified to 
make the correction. The station at the 
end of the month is then able to send ita 
own company a correct statement of all 
joint ‘business. At the end of the month 
the clearing company strikes a balance 
between the various companies reporting 
to it, sends each a copy of the balance- 
sheet and draws a slight draft in favor 
of the company having a balance due it 
against the company having a balance 
owing. No money passes through the 
clearing company, but its drafts in favor 
of creditor companies must be honored by 
debtor companies. It is possible through 
the simplicity of the clearing office 
scheme to settle the balances between a 
dozen companies by a single draft. Not 
only will each company have its toll busi- 
ness more carefully looked after, but it 
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will also know that it receives every cent 
that it advances for messenger or other 
extra services. Not only does the clearing 
company make the work absolutely simple, 
but it can do the work at a trifling cost 
compared with the expense incurred by 
each company attempting to adjust and 
settle its own business with that of every 
other company. 

After considerable discussion on this 
paper, in which sentiment varied, it was 
moved by Mr. Kepler that a night rate 
be adopted with no rate less than ten 
cents and a half rate for all messages over 
that with an additional amount to make 
it divisible by five if necessary ; time to be 
from 6 P. M. to 6 a. M. This was carried 
unanimously. 

Resolutions were then passed unani- 
mously: That the thanks of the associa- 
tion be tendered to the Waupaca Electric 
Railway and Light Company for the many 
courtesies received by the association, after 
which the convention adjourned. 


Among the gentlemen in attendance 
were G. C. Bailey, R. B. Abbott and W. H. 
Slingluff, all with the Roebling’s Sons 
Company, of Chicago; R. Valentine, 
Janesville, Wis., president Independent 
Telephone Association, with the Rock 
County ‘Telephone Company and Rock 
County Farmers’ Telephone Company; 
Charles Schenneker, Sun Prairie, Wis., 
president Interurban ‘Telephone Com- 
pany; H. C. Winter, secretary Independ- 
ent Telephone Association, and with 
Dane County Telephone Company and 
Dane County Rural Telephone Company; 
L. W. Burch, Madison; J. H. Montague, 
Chicago; S. A. Dinsmore, Chicago; A. J. 
Perkins, Medford; G. W. Conover, Chi- 
cago; A. W. Bryant, Chicago, American 
Electrice Company; J. C. Schmidtbauer, 
with Andrae Company, Milwaukee, Wis. ; 
A. L. Hutchinson, Weyauwega, Wis., In- 
terurban Telephone Company; H. E. 
Kepler, Sun Prairie, Interurban Tele- 
phone Company; H. G. Slater, Waupaca, 
Citizens’ Telephone Company; J. F. 
Smith, Keelyn Telephone Company, Chi- 
cago; M. T. Patchin, Weyauwega; J. M. 
Baer, Appleton. 


abe 

Congress is about to decide on the con- 
struction of an isthmian canal, involving 
the expenditure of millions of dollars, and 
it would be well if knowledge in regard 
to the question were more widely spread. 
Something in this direction will be accom- 
plished by the article on the Panama route 
by Professor Burr, of Columbia Uni- 
versity, in the last number of The Popular 
Science Monthly. The author was engineer 
of the government isthmian commission, 
and has made a thorough study of the 
different routes. He writes as a man of 
science, with complete knowledge and 
without any self-interest or prejudice. 
It is understood that Professor Burr has 
in press a book that will review the sub- 
ject still more fully. 
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WILLIAM STANLEY. 


BY RAY D. LILLIBRIDGE., 


Mr. William Stanley, the central figure 
of the American Institute of Electrical 
Engineers’ Convention, at Great Bar- 
rington, is the man whose achievements 
gave start to the electrical progress in the 
Berkshires, which has made that section 
of the country famous the world over as 
one of the centres of development of things 
electrical. 

In the very town of Great Barrington, 
where the electrical engineers recently 
held forth, William Stanley demon- 
strated to the world the commercial 
feasibility of the alternating-current sys- 
tem, thus providing the means by which 
electricity could be served through com- 
paratively small electrical conductors over 
considerable distances. To-day the great 
transmission feats of California, of which 
so much has been heard, where electric 
power is profitably conveyed over a stu- 
pendous distance of 220 miles, are the di- 
rect results of Mr. Stanley’s successfully 
solving the problem at Great Barrington 
in 1885. Practically throughout the en- 
tire equipment Stanley apparatus is used 
on the world’s greatest transmission lines. 
Not only are the stupendous feats made 
possible by the alternating-current  svs- 
tem, but throughout the whole world elec- 
tric light and power systems are in vogue 
supplying two-thirds of all current used, 
which are also the direct evolutions of 
Mr. Stanley's work. 

It was in the spring of 1885 that Mr. 
Stanley was taken ill and removed from 
Pittsburg to Great Barrington for his 
health. When he was able to be about he 
hired a disused rubber mill located some 
distance from the centre of the town and 
engaged several assistants to construct the 
apparatus necessary to demonstrate the 
system which he had conceived. This 
work resulted in the building of the plant 
known to electrical engineers the world 
over as the Great Barrington plant by 
which alternating current at 500 volts 
pressure was generated and lead to the 
town proper where transformers were con- 
nected and installed for the purpose of 
lighting part of the business section. The 
successful operation of this plant was un- 
demable proof that the means had been 
found by which electricity could be served 
over and throughout a large area com- 
mercially. It was a year or so prior to 
Mr. Stanley’s building the Great Barring- 
ton plant that he made the acquaintance 
of Mr. George Westinghouse, who was at 
that time desirous of getting into the elec- 


tric lighting field. This acquaintance re- 
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sulted in the formation of a company 
which has sinee become the Westinghouse 
Electric and Manufacturing Company. 

In the winter of 1890 and 1891 Mr. 
Stanley organized a company at Pittsfield, 
Mass., the Stanley Electric Manufactur- 
ing Company, for the purpose of making 
electric apparatus, and the first work that 
this company attempted was the produc- 
tion of a new type of transformer which 
embodied several important improvements 
over the type then in vogue. At this time 
there were no alternating-current motors, 
and as there was a great demand for such 
motors from the electric light stations of 
the company, Mr. Stanley, with his aso- 
elates, Mr. John F. Kelly and Mr. C. C. 
Chesney, undertook the production of a 
self-starting motor that would give the 
alternating-current system the same ad- 
vantages that were possessed by the con- 
tinuous-current system when operating 
continuous-current motors. This they ac- 
complished and the first successful 
Stanley motors were completed about the 
early summer of 1892. As the operation 
of these motors required that the gener- 
ators which would furnish them with cur- 
rent should provide at least two alter- 
nating currents differing in phase, as the 
introduction of the motors was limited 
by the lack of necessary generators, the 
Stanley Electric Manufacturing Com- 
pany proceeded to enlarge its capital and 
add to its equipment the necessary ap- 
pliances for the manufacture of alter- 
nating-current multiphase generators. 
The machine well known to the electrical 
men as the inductor type was the result 
of this move. There is now no more effi- 
cient piece of electrical apparatus than the 
Stanley type of electrical generator. In 
1894 the Stanley Electrie Manufacturing 
Company installed a multiphase trans- 
mission system at Housatonic, Mass., for 
the purpose of carrying the power de- 
veloped by waterfall, between Glen Dale 
and Housatonic, to the Monument Mill 
Company of that village. This plant 
operated at 2,000 volts and was probably 
the first commercial installation of the 
transmission of electricity and its use as 
power in this country. This plant was 
followed by the introduction of electricity 
by many other plants in various portions 
of the country and in Canada, where 
many thousand horse-power were being 
transmitted by the Stanley apparatus. 
Among these plants are those already 
mentioned of California which transmit 
60,000 volts. Mr. Wiliam Stanley is a 
native of Brooklyn, N. Y., where he was 
born December 2, 1858. His electrical 
work began with his acquaintance with 
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Mr. Hiram (now Sir Wiram) Maxim, 
whieh he formed in 1877 when Mr. Maxim 
ras chief electrician of the United States 
Electrie Lighting Company, of New York. 
Mr. Maxim at that time was one of the 
foremost inventors in electrical engineer- 
ing work, and with him Mr. Stanley laid 
the foundation of his carcer. After serving 
a short apprenticeship with Mr. Maxim 
he was promoted to the position of first 
assistant, and in that capacity had charge 
of developing such new work as the com- 
pany undertook. 

When Mr. Maxim left the United States 
to go to the Paris Exposition, in 1891, 
Mr. Stanley resigned from the United 
States Electrice Light Company and was 
engaged as assistant to Mr. Edward 
Weston, of the Weston Electric Light 
Company, of Newark, N. J. Later, 
in 1882, while with the Swann Electric 
Light Company, of Boston, Mr. Stanley 
invented and perfected the methods of 
exhaustion for the incandescent lamp 
which are now largely used throughout 
the world, and which helped to make the 
incandescent lamp the success it is. Prior 
to the Roebling interests absorbing the 
Stanley Electric Manufacturing Com- 
pany, Mr. Stanley organized a company 
in Great Barrington, the Stanley Instru- 
ment Company, for the manufacture of a 
new and decidedly novel wattmeter. The 
guidance of this concern’s interest is his 
present vocation, and it may be added 
that new apparatus of great novelty in 
electrical enginecring is now in course of 
commercial production at the works of 
the Stanley Instrument Company in Great 


Barrington. 
———— Ge 


Alternating Currents. 


A short time ago the writer had a some- 
what complex problem in line construction 
to work out and, with considerable self- 
complacency and overconfidence, consulted 
a noted work on polyphase currents for 
possible light on the matter, he therefore 
begs leave to submit a few conclusions 
for the guidance of his fellow workers: 


For reactance, for condensance, for inductance, have a 
eare 


The susceptance, the admittance, the reluctance at vou 
stare; 

The resistance, the impedance, the conductance will be 
tv¢ere, 

For the man who fools with alternating currents, 

Lag-factor, power-factor, cycles and the like, 

Sine waves distorted will be coming down the pike: 

Induced electro-motive foree an awful blow will strike; 

The mao who fools with alternating currents. 

Hysteresis, interlinkiog magnetic fluc delight, 

Capacity or lack of it. you must always keep in sight: 

Syoachronism, resonance, how they will excite 

The man who fools with alternating currents, 

Instantaneous values, or values not so quick. 

Of currents that ure waltless you can always have your 
pick ; l ; 

The point of saturation undoubtedly will prick 

The man Who fools with alternating currents. 

Effective intensities, harmonics high or low, 

Phase displaced or otherwise, has got to have a show; 

A man would never tackle it if he could only know 

What it ineans to foul with alternating currents. 


Geno. B. LAUDER. 
CONCORD, N. H., June T. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electric Lights at the Canadian 
Convention. 

The headquarters of the Canadian Elec- 
trical Association during its annual con- 
vention, from June 11 to 13, was at the 
Chateau Frontenac, Quebec. One of the 
most interesting features during this cele- 
bration was the installation of some 4,500 
lights for decorative purposes by the 


APPARATUS. 


French -national colors. In addition to the 
wreathing and festooning made possible 
by the cable lighting system of this com- 
pany, there were a great number of set 
pieces, which is made practicable by its 
lighting board system, representing hearts, 
circles and various other ornamental de- 
signs. The entire lot of the “Elblight” 
material taken to Quebec for this display 


THE INTERIOR DECORATIONS OF THE CHATEAU FRONTENAC, QUEBRC, DURING THE CONVENTION 
OF THE CANADIAN ELECTRICAL ASSOCIATION, JUNE 11, 12 AND 18. 


National Electric Improvement Company, 
using its “Elblight” system of cable light- 
ing. The banquet room of the association 
was profusely decorated with miniature 
green and white lights, and this feature 
was so much appreciated that probably 
about half of the bulbs were taken away 
by the guests as souvenirs. 

The Dufferin Terrace, one-third of a 
mile long, was festooned from end to end 
with “Elblight” cable and 2,000 lamps— 
blue, white and red, representing the 


has been bought by the residents of 
Quebec, who intend to use it for decora- 
tions during the festivities which will be 
held this summer. 

The accompanying illustration is a view 
of some of the interior decorations at the 


Chateau Frontenac. The engineers, man- 
ufacturers and contractors represented at 
the convention were highly pleased with 
the effects produced by this system of 
decorative lighting, and it will no doubt 
become very popular in Canada as the re- 
sult of its exploitation in this manner. 


A New Plug Fuse. 


The D. & W. Fuse Company has re- 
cently placed upon the market an im- 
proved form of 250-volt plug fuse to fit 
the standard Edison cutout. This com- 
pany was among the first to produce a 
plug fuse which would operate satisfac- 
torily on 250 volts, and which passed the 
requirements of the National Board of 
Fire Underwriters. A very large number 
of these fuses were sold, but the new plug 
which they are now turning out is con- 
sidered a decided improvement. The ac- 
companying illustration shows the plug 
assembled and its several parts, consisting 
of the casing, porcelain cap and the small 
cartridge which contains the fuse proper. 
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New 250-VoLT PLue Fuse FOR EDISON Socket, 
SHOWING CARTRIDGE. 


All that is necessary to recharge one of 
these is to remove the burnt-out cartridge 
and insert a new one, an operation which 
requires not more than two minutes at the 
most. This company supplies cartridges 
which are all interchangeable in capaci- 
ties from three to thirty amperes. This 
little device was recently subjected to 
most severe trial, being directly short- 
circuited across a 250-volt circuit within 
ten feet of the switchboard of a large 
central station having a capacity of be 
tween 4,000 and 5,000 kilowatts on the 
busses. They repeatedly operated with 
absolute freedom from flash, noise or dis- 
charge of any kind, and later were short- 
circuited directly across a 440-volt cir- 
cuit under the same conditions where they 
operated with perfect success, the only 
difference being that there was a slight 
noise at the instant of rupture of the fuse. 
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Multiple Arc Lighting System. 


It has been demonstrated, both in theory 
and practice, that the alternating-current 
system is the best adapted for the general 
distribution of electrical energy, owing to 
its great flexibility. Various translating 
devices for transforming it to render it 
suitable for various commercial purposes 
have been developed as circumstances 
arose which made them desirable. The 
introduction, however, of a satisfactory 
alternating-current street are lighting 
system has been one of the most difficult 
problems for lighting engincers to solve. 
The Fort Wayne Electric Works has de- 
veloped the system described below as the 
best adapted in most cases to give satis- 
factory service. It has been installed in 
numerous places and is giving excellent 
results. The leading feature of the system 
is the readiness with which existing incan- 
descent lighting systems may be adapted 
to include an arc lighting system with a 
minimum expenditure for line material 
and equipment. The general plan of the 
multitude system of enclosed alternating 
are street lighting is illustrated in Fig. 1. 
This diagram shows a complete installa- 
tion, and illustrates the method of dis- 
tribution by a three-wire system from 
which incandescent lights and are lights 
may be operated from the same high- 
potential mains. The particular appli- 
cation here illustrated is that of a 2,000- 
volt alternating-current incandescent dis- 
tribution system, having step-down trans- 
formers from which the secondary mains 
are supplied with current at standard in- 
candescent lamp voltages. Diagram No. 2 
illustrates the only change in the equip- 
ment of the power station rendered neces- 
sary by the addition of an are lighting 
distribution system. By referring to 
this it will be noticed that it has been 
necessary only to install one wire in addi- 
tion to the incandescent mains, and a 
single-pole, single-throw switch (A. Fig. 
2) connecting this third wire with one side 
of the incandescent lighting circuit. The 
arc lamps are operated on small indi- 
vidual constant-current transformers, one 
transformer for each lamp, connected to 
the third wire and the opposite side of the 
incandescent circuit. By this means it is 
possible to use one side of the existing 
incandescent lighting circuit as a com- 
inon wire for the are lighting and incan- 
descent lighting circuits. This plan can 
be followed in a great majority of cases. 
There are, however, a few instances where 
incandescent mains and arc circuits are 
widely separated, and it is here found 
necessary to extend one side of the in- 
candescent mains to accommodate the are 


ELECTRICAL“ REVIEW 


lighting circuit. In general this system 
can be installed in any locality requiring 
street lighting, but the particular case 
where its application can be made most 
advantageously is in small towns or 
suburban districts already supplied with 
an incandescent lighting system. In such 
cases the demand for light is not usually 
such as to warrant an outlay of capital 
sufficient to provide a separate set of arc 
light mains and the accompanying switch- 
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Station. 
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ate on 1,000 or 2,000-volt primary alter- 
nating-current circuits and develops prac- 
tically constant energy in the secondary 
with wide variations of resistance in the 
secondary circuit. A short-circuit of the 
secondary of one of these transformers 
affects only the one lamp to which it is 
connected and will not interfere with the 
operation of any other part of the system. 
The transformer can be adjusted for 
various secondary voltages and fre- 


Fria. 1.—DriaGrRaM SHOWING METHOD OF DISTRIBUTION BY THREE-WIRE SYSTEM BY WHICH INCAN- 
DESCENT LIGHTS AND ARC Licnts May BE OPERATED FROM THE SAME HIGH POTENTIAL MAIN. 


board and other station equipments. The 
usefulness and adaptability of the system 
is not limited to the cases just mentioned, 
but it may be extended to the full capacity 
of the station. In this way a much larger 
generating unit may be installed than is 
needed for incandescent lighting, thus 
obtaining the advantage of high-elliciency 
generator, as well as saving in the original 
cost of installation. 

The “Wood” transformer used with this 
system is designated as type MA, signify- 
ing multiple are. It is designed to oper- 


quencies. Considerable variation in the 
primary voltage does not materially affeet 
the value of the secondary current. The 
primary and secondary coils are wound 
entirely separate and never come in con- 
tact with each other when the various ad- 
justments are made, thus reducing to a 
minimum the chances of cross-connections 
between the coils. The “Wood” primary 
fuse box used in connection with this sys- 
tem may be either double or single-pole, 
according to the conditions of installa- 
tion. 
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The “Wood” arc lamp used in connection 
with this system is the new enclosed form 
C recently developed by the Fort Wayne 
Electric Works, and the general appear- 
ance resembles the enclosed series arc 
lamp recently introduced. The interior 
construction and mechanism is practically 
the same as in the other lamps of this de- 
sign, and includes many of the valuable 
features of simplicity, interchangeability, 
cool operation and substantial construc- 
tion. The lamp operates at 6.5 amperes 
with 75 volts at the arc and consumes 
413 watts. 

The efficiency of this system is very 


Fie. 2.—Dracnam SHOWING 
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various candle-power on the same circuit 
simply by the use of properly adjusted 
type MA transformers. In a series system 
this can not be done as the line current is 
maintained at a constant value. In many 
instances it may be desirable to locate 
single arc lamps where arc circuits are 
not installed, particularly where munici- 
palities require additional arc lamps at 
distant points of suburban districts. In 
such cases it is only necessary to obtain 
a single unit, consisting of arc lamp, 
type MA transformers, and fuse boxes, 
connecting with the primary distribution 
mains in the same manner as extensions 


CHANGE IN EQUIPMENT NECESSARY BY ADDITION OF AN ARC 


Liautirna DISTRIBUTION SYSTEM, 


high and does not vary with the number 
of lamps in service, but remains constant 
for all loads. This is an advantage pos- 
sessed by the multiple system which is 
lacking in other systems, in which the ef- 
ficiency diminishes rapidly as the load 
decreases. The same may be said of the 
power-factor. It is high and the same 
with any number of lamps in operation, 
hence the system does not consume un- 
necessary generator capacity when oper- 
ating at light loads. In a constant-cur- 
rent series system the apparent energy is 
the same for all loads, which means the 
same consumption of generator whatever 
the number of lamps in operation, while 
in the multiple system it varies in direct 
Proportion to the number of lamps in 
operation. The great flexibility of this 
System is one of its leading features since 
it permits the operation of arc lamps of 


of the incandescent system are made. In 
this way the system obtains all the ad- 
vantages of an incandescent lighting sys- 
tem, and at the same time retains the val- 
uable features of a multiple arc lighting 
system. Some of the important points 
claimed for this system are its high effi- 
ciency and its extreme simplicity and 
flexibility. 
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Induction Motors at the Continental 
Iron Works. 


The Continental Iron Works, of Brook- 
lyn, N. Y., the builder of the famous 
“Monitor,” has recently purchased from 
the Westinghouse Electrical and Manu- 
facturing Company considerable additions 
to its electrical equipment. The pur- 
chase includes a 180-kilowatt, 220-volt, 
60-cycle, two-phase alternator, a five- 
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panel switchboard, eleven induction mo- 
tors of from five to twenty horse-power 
each, with the accompanying auto- 
starters. The company some time ago 
installed alternators of 120 kilowatts and 
45 kilowatts each, and of the same char- 
acteristics as the above. It also has 
quite a number of induction motors in 
use driving corrugating and bending rolls 
for making Morrison fire boxes, also driv- 
ing fans, shears, tools in the machine 
shop, ete. Some of the motors which have 
recently been purchased are to displace 
direct-current motors, the original in- 
stallation at this particular plant having 
been of direct-current apparatus. After- 
ward a forty-five-kilowatt alternator was 
put in to try alternating-current distri- 
bution, and subsequently the 120-kilowatt 
and 180-kilowatt alternators have been 
purchased. The direct-current motors 
are rapidly being replaced by alternating- 
current induction motors, and this is after 
a thorough and careful investigation of 
the subject and several years’ trial of the 
induction motors. In fact, when the new 


180-kilowatt alternator is installed, the 
old direct-current generator will be used as 
an exciter, also furnishing current to one 
or two small direct-current motors which 
will ‘be used for awhile until they are 
worn out. 
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Honors Richly Deserved. 
[New York Sun.] 

Charles Proteus Steinmetz, the foremost 
expert in applied electricity of this country, 
and therefore of the world.—President Eliot, 
conferring the degree of A. M. 

Good. Mr. Steinmetz was on the Sun’s 
list of the hundred Captains of Industry, 
whose great place in their respective call- 
ings entitled them to be present at the 
memorable luncheon to Prince Henry of 
Prussia. The Committee of Invitation 
thought so too. Mr. Steinmetz’s services 
to the General Electric Company prove 
him to be what President Eliot describes 
him. But why, then, make him merely 
an A. M.? 
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Electrochemical reactions depend upon 
the fact that the salts of metals are dis- 
sociated when in solution. When potas- 
sium chloride is dissolved in water what 
actually exists in the water is a succession 
of free atoms of chlorine and potassium 
with great electrical charges. Similarly 
when silver or gold cyanide is dissolved in 
potassium cyanide solution the aloms are 
free; the weaker the solution the more 
perfect such free condition. As soon as 
the atoms of gold or silver lose their 
charge of electricity (as they do when an 
electrical current is passed through), gold 
with its ordinary properties is at once pro- 
duced and precipitates itself in the solid 
form. 
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The, Sage Ohmmeter. 


Tt is probably not generally appreciated 
that this otherwise well-known resistance 
measuring instrument can be used for mak- 
ing many tests which are not within the 
range of an ordinary Wheatstone bridge. 
They are so nearly absolutely non-induc- 
tive that it is feasible to use alternating 
current instead of battery power without 
introducing any appreciable error, and 
this of course enables such work as meas- 
urement of inductance and capacity and 
the resistance of electrolytes to be accom- 
plished. 

The seven figures of the accompanying 
diagram show various methods of connec- 
tion. Fig. 1 shows how an ordinary re- 
sistance is connected to the ohmmeter 
when it is desired to measure its value in 
ohms. Fig. 2 shows the complete scheme 
of connections of the ohmmeter. Fig. 3 
shows how inductances are compared, A 
being the unknown inductance and B a 
coil whose inductance is known. Fig. 4, 
how the resistance of an electrolyte is 
measured. It will be noted that this is 
connected in the same way that an ordi- 
nary resistance is attached, but that the 
alternating current obtained from the sec- 
ondary of an induction coil is used in- 
stead of the direct current ordinarily fur- 
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Fies. 1 TO 7.—Snowina DIAGRAM FOR VARIOUS CONNECTIONS FOR OHMMETER TESTING. 


nished by the batteries contained in the 
instrument. Fig. 5 showa how crosses on 
lines may be determined by the ordinary 
loop test, and Fig. 6 the location of 
grounds in a similar way. 
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In Fig. 7 are shown the connections 
for measuring capacity, C’ being a stand- 
ard condenser and C the unknown 
capacity. In this case, as in Fig. 4, an 
alternating current is employed in place 
of the direct current. The length of the 
scale of the ohmmeter on which the re- 


Fic. 8.—THE NAGE OHMMETER. 


sistances are read off is thirty inches. As 
the scale of any ordinary portable volt or 
ammeter is but five inches long, some idea 
can be had of the fineness of readings 
obtainable. The instrument itself is illus- 
trated in Fig. 8. 

Machado & Roller, of 203 Broadway, 
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New York, the general selling agents for 
the Whitney Electrical Instrument Com- 
pany, have arranged for the exclusive 
manufacturing and selling rights for 
these interesting devices. 
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A Practicai Corner Bit Brace. 


The accompanying illustration shows a 
practical tool for electricians, steam- 
fitters, plumbers, bell-hangers and tele- 
phone men. This brace is especially 
adapted to give service where other means 
would fail, taking the place of a breast 
drill and ratchet brace, and being e- 
pecially useful in corner boring and be- 
tween beams. The manufacturer, the 
Du Mont Tool Company, of Buffalo, 
N. Y., claims that the work done with this 
tool ensures accuracy and rapidity, being a 
great saver in time and energy. 

The principal feature of the bit brace 
is the hard steel universal joint. This is 


A New Corner .Bit Brace For DIFFICULT 
BORING. 


made of the best quality of material, 
and all the other parts are finished 
in an excellent manner. They are made 
with an eight-inch and ten-inch sweep. 


Car Heating and Lighting Company. 


The Gold Car Heating and Lighting 
Company, which has just been incorpo- 
rated under the laws of the State of New 
York, with a capital of $1,000,000, has 
purchased outright the entire busines of 
the Gold Car Heating Company, of New 
York, Chicago and London, and also the 
entire business of the Gold Street Car 
Heating Company. 

It took possession on July 1, 1902, of 
all the property of both of these com- 
panies, and in addition to nearly 100 pat- 
ents already owned by them, has acquired 
a number of new and valuable patents 
covering electrical apparatus. 

The business of the Gold companies has 
increased enormously during the past few 
vears, and now extends all over the world, 
wherever railway cars are operated by 
steam or electricity. 
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Among the large electric heater con- 
tracts recently received is one from the 
Louisville Railway Company for over 300 
sets of car heating apparatus, and orders 
from the Jersey street railways for about 
100 equipments, as well as from the Bos- 
ton & Maine, New York, New Haven & 
Hartford, Massachusetts electric com- 
panies and South Side Elevated Railroad, 
of Chicago. A contract has recently been 
closed with the Metropolitan Street Rail- 
way, of New York, for electric heating ap- 
paratus which will be a departure from 
anything of this character heretofore un- 
dertaken. 

In addition to all of the new work now 
under way, the Gold companies have al- 
ready equipped nearly 40,000 cars and 
locomotives on about 500 railroads all 
over the world, and their apparatus is 
spoken of in the very highest terms 
wherever it has been used. 
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power and 3,400 tons displacement, with 
an average speed of twenty-two miles per 
hour. 

The dynamo room is equipped with 
Fuller & Company (Detroit, Mich.) Cor- 
nish style automatic engines, direct- 
coupled to six-pole 110-volt dynamos. 
Two sets are of 600 lights capacity each, 
and one set is of 300 lights capacity, for 
day service. Each dynamo has an auto- 
matic circuit-breaker on the switchboard 
so that it can not be overloaded, and the 
dynamos are so arranged that they can be 
paralleled if necessary. 

The switchboard is connected to six- 
teen circuits, running to distributing 
cabinets located in convenient places 
throughout the ship, from which cabinets 
distributing. boards with circuits of ten 
lights each are run. These circuits are 
controlled from these distributing cabi- 
nets by manual switches, so that the 


THE STEAMER EASTERN STATES, EQUIPPED THROUGHOUT WITH ELECTRICAL AUXILIARIES. 


All of the stockholders of the old com- 
panies will be numbered among the stock- 
holders of the new company, the plan 
having received the unanimous approval 
and consent of every shareholder in all 
of the properties purchased. The main 
office of the new company will be at New 
York city. 

et ee 
Electrical Steamer Equipment. 

During the recent invitation trip by a 
party of New York publishers and edi- 
tors, given by the Erie Railroad and the 
Detroit & Buffalo Steamboat Company, 
the visitors were greatly impressed by the 
completeness of the fittings and auxil- 
laries in the steamboat service. Probably 
the most interesting fitting out of this 
splendid line of boats was the electrical 
equipment on the steamer Eastern States, 
which conveyed the party from the De- 
troit & Buffalo company’s docks, at Buf- 
falo, to Detroit. This boat is 366 feet 
long, with 82-foot beam, 5,000 horse- 


illumination can be arranged to suit the 
occasion by the cabin electrician. 

There are about 1,100 lights through- 
out the ship, and electric call-bells are 
used from the various rooms and apart- 
ments. A 250-drop annunciator is lo- 
cated in the social hall. 

The signal lights are electrically il- 
luminated, with an automatic tell-tale lo- 
cated in the pilot-house, which indicates, 
by sounding the alarm, whether any par- 
ticular light has failed to work during 
the time its service is called for. A 50,- 
000-candle-power searchlight of the mir- 
ror projector type, equipped with regula- 
tion navy lens, is operated, and the boat 
is wired in strict accordance with the 
Great Lakes ship register rules. The 
regular navy style of ship wiring 1s prac- 
tised throughout, and the regulation 
water-tight fixtures and junction boxes 
are used on all exposed work. 

In the kitchen an electrical dish-wash- 
ing machine is operated by a one-horse- 
power motor. 
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The Death of Mr. Albert Clarke White. 

Mr. A. C. White, general manager of 
the Providence Telephone Company, died 
at his home in Providence, Friday 
night, June 27, of liver and heart 
trouble. 

Mr. White was a pioneer telephone man, 
and one of the earliest to realize the great 
future of this industry. He always took 
a prominent part in the proceedings of the 
National Telephone Exchange Associa- 
tion, and was active in promoting tele- 
phone service along lines which took ad- 
vantage of every improvement in ap- 
paratus and improvement in service 
methods. The new exchanges of his com- 
pany in Providence and other cities in 
Rhode Island were models of their kind. 
Mr. White leaves a widow and six 
children, and his death will be mourned 
by a very large circle of friends, not only 


Mr ALBERT CLARKE WHITE. 


in Providence, but throughout the United 
States. 
Mr. White would have been sixty-one 


years old on June 28. His first elec- 
trical work was as telegraph operator 
with the Western Union Telegraph Com- 
pany, and he served as chief operator at 
Providence until he entered the telephone 
business in 1881. He took an active in- 
terest in public affairs, had been a member 
of the city council of his city and promi- 
nent in Masonic circles. 

His funeral was held at the family 
residence on Tuesday of this week, at 
twelve o’clock. A number of electrical 
friends of the deceased from New York 
attended the services. 

EE gears Bae 

Iron is incandescent at 713 degrees 
Fahrenheit, gold gives out light at 783 
degrees Fahrenheit, an electric light car- 
bon at 734 degrees Fahrenheit. Chalk 
can be made to glow and give out light by 
an oxyhydrogen jet, as lime does in a cal- 
cium light, 


CURRENT ELECTRICAL NEWS 


COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


ELECTRIC Roaps For St. PETERSBURG—The 
Ministry of the Interior has approved the 
municipality’s proposal to equip electrically 
the street railroads owned by the city, and 
the municipal authorities have been author- 
ized to accept a favorable bid for their con- 
struction. It is said that an American firm 
will probably secure the contract. 


ELECTRIC FREIGHT ROAD FOR LOUISIANA— 
The New Orleans & Southwestern Electric 
Railway Company, with a capital stock of 
$2,000,000, has been incorporated in New Or- 
leans. The company will construct an elec- 
tric railway line from New Orleans through 
the Louisiana sugar and rice districts, and 
when completed it will embrace a total 
mileage of some 200 miles. The road will 
be equipped to handle the heaviest kind of 
freight traffic, and the active work of con- 
struction will begin early in July. C. P. 
Sherer is the president; C. P. Young, gen- 
eral manager; H. L. Lancaster, treasurer, 
and Thomas A. Badeaux, secretary of the 
new company. 


PostaL GETS THE ContTRAcT—The board of 
directors of the Pennsylvania Railroad Com- 
pany have approved the contract with the 
Postal Telegraph Company for the stringing 
of wires along the line and the handling of 
the company’s business. It is understood 
that it will take in all the lines of the com- 
pany east of Pittsburg and Erie except that: 
portion which was formerly known as the 
Western New York & Pennsylvania. The 
latter company has an agreement with the 
Western Union Telegraph Company for 
handling the business on its lines which 
will not expire unti: 1907, and unless other 
arrangements are made the Western Union 
Telegraph Company will continue its serv- 
ice on the Western New York & Pennsyl- 
vania road. The Postal Telegraph Company 
is to pay to the Pennsylvania Railroad Com- 
pany $70,000 a year for the privilege of do- 
ing business on the line of the railroad, 
and ıs also to allow the railroad company a 
certain percentage of money received for 
commercial business. The railroad com- 
pany, however, will be compelled to furnish 
the poles, while the telegraph company will 
supply the wires. This contract is to be in 
force for fifteen years, and is to apply to all 
lines of the company that have heretofore 
been operated by the Western Union Tele- 
graph Company. The Western Union Tele- 
graph Company has until December 1 to re- 
move its wires, poles and instruments now 
on the line of the Pennsylvania Railroad, 
and it is understood that overtures are to 
be made to the telegraph company for th? 
purchase of the wires and poles now on the 
company’s right of way between New York 
and Pittsburg. The Pennsylvania Railroad 
Company hus its own system between these 
two cities, but on the Philadelphia, Wil- 


mington & Baltimore division the wires and 
poles belong to the Western Union Telegraph 
Company. 


TELEPHONE AND TELEGRAPH 


Brazit, Inp.—The Citizens’ Telephone 
Company, of Clay County, has been incor- 
porated. The company will operate a tele- 
phone system in Brazil, the capital stock 
being $50,000. 

CRESCENT, N. Y.—The Hudson River Tele- 
phone Company will construct an exchange 
at Crescent in a short time. The exchange 
will be worked from Crescent during the 
day, but in the evening the central will be 
at Cohoes, N. Y. 


DENVER, Co_.—Saguache, Rio Grande & 
Costilla counties will soon be equipped with 
a system of telephone lines. The Farmers’ 
Union Telephone Company has been incor- 
porated, with a capital stock of $10,000, to 
erect lines over these three counties. 


TERRE HavuTe, INv.—The Citizens’ Tele- 
phone Company will make a large addition 
to its switchboard, which now has a capacity 
of 1,220 lines. With the addition of the 
new board, an increase in the number of 
operators will be made to facilitate the 
service. 


LEHIGH, UTAH—The Rocky Mountain Bell 
Telephone Company has reached Lehigh 
Junction with its new pole line. Thetelephone 
company has signed an agreement with the 
Utah Light and Power Company to join 
it in the erection of a single line of poles 
forty-five feet high through the main streets. 
These poles will be used conjointly. 


WILMINGTON, DeEL.—The Delaware & Atlan- 
tic Telegraph and Telephone Company is 
receiving material for extensive additions 
to its system of underground conduits in 
this city. It is estimated that the new work 
will add between six and seven miles of 
conduits. Work will be begun as soon as 
possible, permission having already been 
granted by the street and sewer depart- 
ment. 

LAREDO, TEX.—The Southwestern Tele- 
graph and Telephone Company has filed pro- 
ceedings against the I. & G. N. for a right of 
way for the telephone line from San Antonio 
to Laredo over the railroad company’s right 
of way. Work onthe line will be commenced 
as soon as arrangements can be made, it be- 
ing understood that telephone connections 
with San Antonio will be made by Septem- 
ber 15. 

ALAMOGORDO, NEW MEx.—Franchises have 
been granted for a telephone system for 
Alamogordo and Otero County, one of the 
conditions being that the line be extended 
to Cloudcroft and El Pano within a year. 
The company which proposes to construct 
and maintain the system will have the work 
completed and the telephones ready for use, 
it is said, in Alamogordo in ninety days. 
The franchise is for forty years, and the 
company is to pay the county $500 each 
year. An automatic system will probably 
be installed. 
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ELECTRIC LIGHTING 


Emporia, Kan.—It has been decided to 
expend considerable money for improve- 
ments on the Emporia electric plant. The 
old building is to be improved and new 
dynamos are to be put in. 


HAVERHILL, Mass.—The Haverhill Ilumi- 
nating Company has filed certificates of 
incorporation with the Secretary of State, 
with a capital of $150,000. The company 
proposes to build a plant at Haverhill. 


INDIANAPOLIS, IND.— The Indianapolis 
Light and Power Company's plant will be 
very much extended and improved, and 
when completed about 3,000 more horse- 
power will be added to the capacity of the 
plant. 


Osweco, N. Y.—The Oswego Electric Light 
Company has been organized with a capital 
of $50,000. The company will manufacture 
and produce electricity for lighting, heating 
and power purposes. The directors are 
Charles G. Holleran, John D. McRae and 
John P. Miller, of Oswego. 

ALAMOSA, Cor.— The Mutual Electric Light 
and Power Company, composed of Alamosa 
citizens, has closed a deal, purchasing for 
$5,000 the plant, franchise, poles, wires, and 
good will of the old companies. The new 
company will not use the old plant, but 
bought it in order to have a clear field for 
the new enterprise, the plant of which they 
will erect within tne next sixty days. 

GREENFIELD, Mass.—The Greenfield Elec- 
tric Light and Power Company will probably 
furnish the power to run the Northampton, 
Deerfield & Greenfield electric road when it 
is in operation. It may also furnish power 
for the whole or a part of the Northampton 
& Amherst road. The new water power 
which this company has secured will be 
located at West Deerfield, and it is esti- 
mated that the cost of the plant will be 
$100,000. 

Houston, Trx.—The Houston Lighting 
and Power Company is making considerable 
improvements. The foundation of the new 
building has been completed and a more 
extended service is being prepared to meet 
the demand which has become very urgent. 
The new machinery now being installed will 
add 1,500 horse-power, with appliances that 
will enable an addition of 1,500 horse-power 
more to be made when the demands of the 
business should require, making a total ad- 
dition of 3,000 horse-power. 

SYRACUSE, N. Y.—The Syracuse Lighting 
Company has under consideration the ex- 
penditure of $250,000 this year in making 
further improvements at its electric light 
station in this city. Since January, 1900, 
more than $500,000 has been expended in 
improvements, and the volume of business 
has more than doubled. Besides lighting 
the town streets, the company is furnishing 
light to many business houses and resi- 
dences. A contract has been made to fur- 
nish street lights for the town of East- 
wood, and many residences there are being 
lighted. 
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ELECTRICAL SECURITIES 


The shock occasioned by the illness of the 
British King did not materially unbalance 
the market and financial conditions have 
shown a remarkable stability and resistance 
to disastrous predictions. The almost com- 
plete failure to induce liquidation of any 
moment in spite of unfavorable general de- 
velopments or aggressive bear campaigns; 
the recent failure of the bear campaign in- 
augurated on the coal strike being points 
significant of such strength. Another im- 
portant point is the outlook that the coal 
strike situation will shortly show improve- 
ment and the general acceptance oi the views 
of the operators chat the bituminous miners 
will not join in ° general sympathetic strike. 
A big bull point is also to be found in the 
crop outlook, especially the promise of a big 
corn crop and a handsome cotton yield. 
Other bullish arguments are to be found in 
the general commercial and trade activity 
and prosperity, especially as regards the fron 
and steel industry and the transportation 
business, with £ steady aggregate increase 
ot earnings being reported trom the latter 
in spite of sume individual exceptions. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 28. 

New York: Closing. 
Brooklyn R. Tass thnk teed Penh ees 675% 
Con. GaReiscs oo ecsa ce see Seed ones 220% 
Gene BWileC.ctven cessed ede se 305 
Kings Co. Elec.............0e eee. 197 
Man. TG) 2 ois et eee ee wanes es 1314 
Met: St. RY. ecne seed eee 14814 
N. Y. & N. J. Tel. CO bank Sei ees 176 
Westinghouse Mfg. Co............ 210 


New York & New Jersey Telephone has 
been selling at 176 during the week. The 
telephone company has during the pasi week 
closed a contract for the erec.ion of its new 
building. The structure is to cost $300,000 
and will house Prospect Exchange, the Long 
Island Trunk line terminals, the repair shop 
and the supply department. The company’s 
present building at Willoughby street, 
though a large one and recently er:cted, has 
already become too small and more room is 
demanded. 


Boston : 


Closing 
Am. Telep. & Tel................. 178 
Edison Elec...........0c0eecceeae 277 
Mass. Elec. pf..............2 cece 9714 
New England Tel................ 147 
Western Telephone & Telegraph... 10114 


The directors of the American Telegraph 
and Telephone Company have declared the 
regular quarterly dividend of 114 per cent 
and % per cent extra, payable July 15. The 
dividend record of American Telephone and 
Telegraph is: In 1900, 3 per cent and % per 
cent extra; 1901, 6 per cent and 11⁄4 per cent 
extra; tnis year, two quarterly dividends of 
1!» per cent and one ‘4 per cent extra. 


Philadelphia : 


Closing 
Elec. Co. of America............. T 
Elec. Stor. Bat. c........... 0.0 90 
Elec. Stor. Bat. pf................ 90 
Philadelphia EBlec................. 5 
Union Traction................... 444 
United G. I. Co.................. 108% 


United Gas Improvement and Union Trac- 


tion were in demand during the week with 
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a brisk outlook for the latter stock toward 
the close. 

The directors of Electric Storage Battery 
have declared the regular quarterly divi- 
dends of 114 per cent on both the common 
and preferred stock, payable July 1 to stock- 
holders of record on the closing of the books 
June 27. 

The Rhode Island Company, whose $2,000,- 
000 capital was subscribed by the United Gas 
Improvemeat Company, Philadelphia, has, 
it is understood, taken over under a 


999-year lease the Union Railroad, of 
Providencc, the Pawtucket Street Rail- 
way, and the Rhode Island Suburban 


Railway. These trolley lines are owned by 
the Unitea Traction and Electric Company, 
the holders of whose $8,000,000 stock will re- 
ceive under the lease dividends at the rate 
of 5 per cent per annum and presently in ad- 
dition a distribution of 25 per cent ($2,000,- 
000) in the stock of the Rhode Island Securi- 
ties Company. This last-named company 
will shortly be organized with a capitaliza- 
tion consisting or $10,000,000 each of stock 
and bonds, to take over the $2,000,000 stock 
of the Rhode Island company, with its lease 
of the trolley lines, and also the proposed 
leases of the gas and electric lignting prop- 
erties. The directors of the Rhode Island 
company are: President, Marsden J. Perry, 
Providence; vice-presidents, Samuel P. Colt, 
Providence; Randal Morgan and Walton 
Clark, Philadelphia; secretary-treasurer, 
Lewis Lillie, Philadelphia; Nelson W. Al- 
drich, William G. Roelker, J. Edward Stud- 
ley, Howard O. Sturges, Walter F. Agnell, 
Samuel M. Nicholson, all of Providence, and 
Thomas Dolan, Philadelphia. 


Chicago: Closing 
Chicago Edison Light............. 179 
Chicago: Teléeps «4 .4-444.%4.28 4 ieee 170 
Metropolitan El. pf............... 89 
National Carbon................6. 23 
National Carbon pf............... 96 
Union Traction. ¢2 cn 2 eee een 16% 
Union Traction pf................ 50 


PERSONAL MENTION 


Mr. A. A. Serva, assistant manager of 
sales of the Fort Wayne Electric Works, 
Fort Wayne, Ind., was in New York and 
Philadelphia during the past week. 


Mr. CHARLES H. Nortu, president and gen- 
eral manager of the North Electric Company, 
of Cleveland, with his wife and two chil- 
dren, spent a few days in New York while 
en route from the Philadelphia Telephone 
Convention to Cleveland. 


Mr. Davip SHANKS, of Handley & Shanks, 
electrical engineers of Birmingham, Eng- 
land, paid the ELECTRICAL REVIEW an agree- 
able visit on Monday of this week. Mr. 
Shanks spent some six weeks in this coun- 
try, visiting leading electrical manufactories 
and installations. He sailed for home on 
Wednesday of this week. 


Mr. R. T. Lozier, of the Bullock Manu- 
facturing Company, who has had charge of 
the New York offices of this progressive elec- 
trical manufacturing company, leaves this 
week for the home office at Cincinnati where 
his sphere of responsibility has been con- 
siderably enlarged, and he takes charge in 
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the capacity of general manager of sales. On 
Saturday of last week Mr. Lozier gave a 
farewell luncheon to a number of his elec- 
trical friends at the Lawyers’ Club. It was 
a very pleasant affair and all united in ex- 
tending cordial ber. wishes to the host, in 
which the EnectricaL Review heartily joins. 


ELECTRIC RAILWAYS 


St. Louis, Mo.—The St. Louis, Clayton 
& St. Charles Railway Company has asked 
for permission to construct a railroad run- 
ning from the Olive Street Road to the 
main line. 


Forr Wayne, Inp.—The Fort Wayne & 
Southwestern Traction Company has filed 
notice in the Secretary of State’s office of an 
increase in the capital stock from $600,000 
to $1,000,000, and has amended articles to 
extend its lines from Fort Wayne to Goshen. 


MuncIE, INp.—The promoters of the pro- 
posed Muncie-Newcastle Interurban Line 
have petitioned the board of Normal City 
that the company desires a franchise for 
the right of way through the town. The 
right of way has also been requested from 
the city limits west to the county line. 


TorpeKA, Kan.—The Kansas City, Vine- 
wood Park & Topeka Electric Railroad has 
been granted a franchise to run its cars into 
this city. The franchise has been accepted, 
and a forfeit of $5,000 has been deposited 
with the city, guaranteeing that the cars 
will be running on certain streets by 
September. 


AURORA, ILL.—AS soon as material is on 
the ground, the construction of the Aurora 
& Rockford Electric Railroad will begin. 
A forty-year franchise for two streets has 
been secured by the company agreeing to 
pay $10,000 in cash to the city for the 
privilege, and also to put up indemnity bonds 
during the course of construction of the 
road. 


EASTERN PENNSYLVANIA, N. J.—The East- 
ern & Washington Traction Company has 
secured a franchise to build an electric rail- 
road in Eastern Pensylvania and Washing- 
ton, N. J., making forty-five miles of road 
connecting this city with all near-by New 
Jersey towns of any prominence. The char- 
ter cost $25,000 and was taken out at Tren- 
ton, N. J. 


INDIANAPOLIS, IND.—The Indianapolis & 
Plainfield Electric Line has begun laying 
its tracks in West Indianapolis. A large 
force of men is at work, and it is expected 
that operations will begin in forty days. 
The Indianapolis Street Railway Company 
will extend its line to the belt line, thus 
connecting with the Plainfield line, giving 
direct access to this city. 


Des Moines, Iowa—It has been announced 
that the electric interurban line now build- 
ing from Waterloo to Denver will be com- 
pleted to Tripoli, Bremer County, on the 
Great Western this summer, and when the 
Great Western completes its lines from 
Oelwein to Waverly, the Summer-Waverly 
will be abandoned and sold to the electric 
road to be operated by it. 
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INDUSTRIAL ITEMS 


THE CHICAGO TELEPHONE SUPPLY Com- 
PANY purposes to remove its factory and 


offices about September 1 from Chicago to 
Elkhardat, Ind. 


THE FALLER AUTOMATIC TELEPHONE EX- 
CHANGE CoMPANY is exhibiting its system at 
22 Union Square East, New York city. This 
system was illustrated and described some 
weeks ago in these columns. 


THE ADAMS-BAGNALL ELECTRIC COMPANY, 
Cleveland, Ohio, has recently been awarded 
a large contract for arc lamps for Wash- 
ington, D. C., through the Doubleday-Hill 


Electric Company, Pittsburg, Pa., its 
Pennsylvania agents. 


THE REUTERDAHL ELECTRIC COMPANY, 
Providence, R. I., has opened a New York 
office at 70 Trinity Place. Mr. H. M. Will- 
iams is in charge. This company manu- 
factures the Reuterdahl storage battery 


which has become well known ana is well 
endorsed by users. 


THE STANLEY INSTRUMENT Company, tne 
office and factory of which are located at 
Great Barrington, Mass., and the sales de- 
partment at 146 Broadway, New York city, 
has issued a unique little folder on “Mag- 
netic Flotation.” This is a clever sketch 
of the history of this subject. 


THE EvureKa E.ecrric Company, Chicago, 
Ill., is placing before the telephone public 
the Grigg’s adjustable swinging telephone 
brackets for desk telephone service, and is 
also calling attention to its handling of 
Hind's telephone lease record. These two 
specialties have become very popular in the 
telephone field. 


J. G. Britt Company, Philadelphia, Pa., 
i. distributing a splendid catalogue describ- 
ing its perfectly equalized steam and elec- 
tric passenger trucks. Under separate 
headings the frames, equalizing bars, 
springs and brakes are described, and the 
book is made complete with half-tone and 
diagrammatic illustrations. 


M. B. Austin & Company, Chicago—Mr. 
Joseph Franklin, Jr., who is well known in 
the West through his being president of 
the Commercial Electric Supply Company, 
of St. Louis, has recently acquired stock in 
M. B. Austin & Company, of Chicago, and 
immediately assumed the management of 
gales for this company. 


THe OTIS ELEVATOR COMPANY announces 
the recent closing of contracts for more 
than fifty electric passenger elevators in 
New York city and vicinity, forty-five of 
which will be installed in New York city 
proper. Further recent contracts cover in- 
stallations for elevators to be installed in 
Yokohama, Japan; Melbourne, Australia, 
and Buenos Aires, South America. 


Ferouson & Goovnow, 100 Washington 
street, Chicago, Ill, announce that the 
property of the United States Accumulator 
Company, which failed a short time 
ago, is for sale. The property is lo- 
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cated at 212 East Illinois street, and can 
be seen by notifying this office or Henry L. 


Wilson, the receiver, at the First National 
Bank Building. 


ARNOLD MAGNETIC CLUTCH ComMPaNy, Mil- 
waukee, Wis., has been recently organized 
to manufacture the Arnold magnetic clutch. 
Within ninety days the company expects to 
have a well equipped factory in operation. 
The officers of this new company are: presi- 
dent, F. R. Bacon; vice-president, H. H. 
Cutler; secretary, A. W. Berresford; treas- 


urer, F. L. Pierce; consulting engineer, Bion 
J. Arnold. 


THE BROOKFIELD GLass CoMPANY, New 
York, the long-time established manufac- 
turer of glass insulators for electrical work, 
announces that it is equipped for the manu- 
facture of insulators for high-potential elec- 
tric power transmission. Special designs 
for particular work will be made on request. 
The company’s offices are at 218-220 Broad- 
way, and its extensive works are located in 
the Borough of Brooklyn. 


THE AMERICAN STEEL AND WIRE CoMPANY, 
Chicago, Ill., received ten gold medals, four 
silver medals and four bronze medals for 
its various products from the South Caro- 
lina Interstate and West Indian Exposition, 
which closed at Charleston, S. C., May 31. 
The company received also the Diploma of 
Merit for its installation in the Commerce 
Building. The medals awarded were the 
highest awards in each class. 


THE San GABRIEL ELECTRIC COMPANY, Los 
Angeles, Cal., has recently purchased a 750- 
kilowatt, two-phase, engine-type Westing- 
house generator, which is to be installed in 
a substation of the Pacific Light and Power 
Company. The latter company has recently 
acquired the San Gabriel company, and the 
new alternator will be used in connection 
with its general system of lighting and 
power in Los Angeles and the vicinity. 


THE CHRISTENSEN ENGINEERING COMPANY, 
Milwaukee, Wis., is now distributing its 
catalogue No. 51, descriptive of motor-driven 
air compressors of the stationary and 
portable types. These motor-driven air 
compressors were comprehensively de- 
scribed in a recent number of the ELEC- 
TRICAL REVIEW, and the catalogue furnishes 
sizes and weights which are supplemented 
by additional descriptions and 


improve- 
ments since that time. 


THE ELECTRIC APPLIANCE Company, Chi- 
cago, is just out with one of the handsomest, 
most comprehensive and best arranged elec- 
trical supply catalogues ever sent to the 
trade. This catalogue is No. 16 and is ac- 
companied by an up-to-date loose leaf net 
price list and discount sheet. This is so 
arranged that as prices change new leaves 
may be inserted. The compilation is a dis- 
tinct advance over previous issues and is 
certain to meet with favor by buyers and 
users of electrical goods. 


Tue D. M. STEWARD MANUFACTURING ComM- 
PANY, Chattanooga, Tenn., is the original 
patentee and sole manufacturer of genuine 
lava insulation. To protect the user from 
imitations which are not of its manufac- 
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ture, the company has bought a new name 
and trade-mark, “Lavite,” which will be 
used to distinguish its product in the future. 
The company has recently established a per- 
manent branch office at 57 Washington 
street, Chicago. This was started as an ex- 
periment in March and the results have 
been so gratifying that the company feels 


constrained to continue it as a fixture in the 
future. 


ALBERT STEPHANY, receiver, Atlantic Sup- 
ply Company, Atlantic City, N. J., advises 
us as follows: “I receive large quantities 
of circulars and other advertising matter 
which dealers continue to send to the com- 
pany, very likely at quite an expense. As 
the company will not again be open for 
business, it seems useless to have this com- 
pany’s name continue on the mailing lists, 
yet to constantly notify the senders of the 
same would unnecessarily add to the ex- 
pense of the settlement of the affairs of the 
company. I shall therefore appreciate any 


notice which you may give your readers 
of the fact.” 


THE WESTERN ELECTRICAL SUPPLY COM- 
PANY, St. Louis, is placing a new telephone 
switchboard on the market, regarding which 
is made many claims of superiority. The 
combined drop and jack is or novel construc- 
tion. The excellence of this device is 
claimed not only to lie in the general me- 
chanical design, but by reason of the arma- 
ture being mounted on the front end of the 
coil, and the manner in which it is con- 
structed, the highest electrical efficiency is 
said to have been attained. From extensive 
tests it has developed that only one-fortieth 
of the electrical energy 18 necessary to oper- 
ate this drop that is required by others. 
From the numerous orders and enquiries 
that it is receiving it is apparent that 
the trade at large is convinced of the 
genuineness of the claims. The simple con- 
struction of this combined drop and jack 
and the extremely slight electrical energy 
required to operate it, appeal very strongly 
to the practical telephone man. Combining 
these features with the compactness and 
general high-grade construction of this 
switchboard, it becomes of special interest 
to telephone engineers who have noted the 
progress and the improvements made in 
telephone apparatus tending to a higher 
state of perfection and efficiency. It will 
be noticed that the manner in which the 
armature is placed is a decided departure 
from other devices of this kind. The drop 
shutter, when in the retained position, rests 
squarely upon the armature itself, the manu- 
facturer having completely aone away with 
the rod that is customarily used for holding 
the shutter in place. The armature does not 
operate on any hinge, but rests on its own 
weight on a knife edge at the bottom, which 
is on the principle of the most accurate 
weighing devices in common use The space 
occupied by the complete structure, com- 
prising the combined drop and jack, is only 
one by one and one-half inches, which makes 
this switchboard very compact. With the 
company’s mechanical restoring device, 
positive in its operation, it is claimed that 


this board is the most rapid in service of 


any in use. _4 
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Electric progress has made great ad- 
vances in the army and navy in all the 
great nations, perhaps more in the United 
States than any. The uses and applica- 
tions are innumerable and constantly 
widening. It would be well to create a 
division of electricity in both army and 
navy. Such departments would be able to 
give valuable service and save vastly more 
than their costs of administration. The 
various types of electric plants and ap- 
paratus for vessels, fortifications, navy- 
yards, etc., could be standardized, and the 
whole domain brought under uniform and 
efficient control. Splendid material existe 
for the selection of the personnel of such 
departments. 


ELECTRIC AND OTHER FORMS OF 
AUTOMOBILES. 

Ever since the night when Edison 
flashed the commercial incandescent lamp 
on the economic world there has been in- 
cessant rivalry between it and the coal 
gas. Friends of each have put forth the 
claims of their favorite, yet we have both 
to-day. Possibly the oxide mantle has 
saved gas from an overwhelming defeat 
and proven its elixir. Time alone will 
tell. 

Similarly we see to-day a rivalry be- 
tween the electric automobile on one side 
and various heat motors on the other, in- 
volving gas in some form. Some of these 
are driven by explosive mixtures of air 
and the vapor of gasoline or other liquid 
hydrocarbon, while others are small steam 
engines with boilers fired by gasoline. 
The main difference seems to be in the 
considerable reduction in size and weight 
in favor of the steam motor. To our 
thinking at present the electric type has 
the advantage from many points of view, 
and is likely to maintain ita position. 

Foremost among these is the over- 
whelming simplicity of the electric system. 
No such complications as reciprocating 
pistons, complex valves and governors, and 
other palpable objections as necessarily ac- 
companying all the usual types of engine 
motors. The gas-engine motor drags 
under the handicap of weight. Whether 
two or four-cycle, it must be heavy. This 
weight can not well be distributed, like a 
battery. The driving energy, being in the 
form of intermittent impulses, imparts 
damaging shocks to the structure, whether 
the motor be gas or steam. This is always 
noticeable to the eye when the motor ia 
set in motion while the vehicle is at a 
standstill. The odor of gasoline and its 
products of more or less imperfect com- 
bustion seems difficult to overcome. One 
could almost follow the path by scent 
alone. 

The mechanism necessary calls for 
much skill and attention to keep in order. 
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On the other hand, the electric system 
is free from all such objections. The 
energy 18 applied continuously, is uni- 
form and smooth, the motor can be started 
instantly without any preliminary fussing 
or annoyance. Operation is quiet. No 
trail of smoke, steam or odor. The only 
objections are a limited radius of mileage 
and uncertainty of recharging stations 
along the route. Both of these will prob- 
ably disappear in time. 

The electric automobile seems to have 
the best of it so far. 


INCREASE OF TRANSMISSION 
VOLTAGES. 

It is interesting to note the rapid jumps 
with which the voltages on long-distance 
transmission lines have been going up. 

A few years ago ten thousand was the 
maximum and considered difficult to 
handle. To-day forty thousand is prac- 
tically standardized and sixty thousand 
is not unusual. 

In the old days the alternating-current 
mathematicians pictured the lively effects 
that would attend the use of voltages 
above ten thousand. Resonance would 
raise Sam Hill and break down all the 
insulation in the same county with 
the seat of trouble, leakage would be pro- 
hibitively great, insulators would give way 
and other difficulties numerous and 
troublesome would cause continued un- 
happiness to the engineer and perpetual 
vexation to the investor. 

Resonance does not occur with any con- 
ceivable operating conditions at commer- 
cial frequencies, and though the frequency 
of the upper harmonics may be of a 
proper value to produce it, their maxi- 
mum voltages are so low that the resulting 
voltage due to resonance—and which is 
a function of the voltage of the wave pro- 
ducing it—is not in practice appreciable. 
Leakage is small and insulators are still 
doing business at the same old stand with 
sixty-thousand-volt lines on them. In- 
stead of high voltages being dangerous, 


34 


they are really safer than moderate volt- 
ages, because they are looked on as sources 
of danger and are. more carefully in- 
stalled and carried over private rights of 
way and carefully guarded. | 
All honor to those engineers and capi- 
talists who have had the courage and 
skill to attempt transmission at these 
higher voltages and who have shown the 


way past many obstacles and out of many 
difficulties. 


THE ELEMENTARY STUDY OF ELEC- 
TRICITY. 
The multitude looks upon electricity 


with a superstitious awe. The reason is 


simply that the most elemental princi- 
ples of electricity are understood by but a 
comparative few, and when one considers 
the vast part electricity plays in the 
present age, it is noteworthy that this 
ignorance should still surround the 
meaning of the word “electricity.” It is 
time that children should be carefully 
taught the simple principles of the pro- 
duction of electricity, and the simpler 
principles of its applications, as it is so 
generally used for light, power and 
signaling, This education 


should be 
given in 


its simplest form to the child 
mind along with mathematics and first 
physics. It is time too that adults of 
the present day, who have not these rudi- 
ments, should awaken to a knowledge of 
them for their own self-respect. 

These facts are not hard to master, 
certainly not more difficult than to un- 
derstand the action of the tides and a 
hundred other things in nature that 
form the daily topics for all classes of 


people. Electrical phenomena make 


not one break in the laws of nature; 
nothing superstitious nor uncanny exists 
in the subject. 


Tt is hard to explain why this dense 
popular ignorance of electricity has con- 


tinued so long, unless it lies in the fact 


that its apparently vague form of exist- 
ence and its great inherent capabilities 
have made it a good subject for supersti- 
tion and charlatanism. Herbert Spencer 
has embodied in the words which are 
likely to be his final ones that supersti- 
tions are the enemies of true religions as 
well as of sciences, and that a perfect 
knowledge of the sciences is the greatest 
contribution to the welfare of mankind. 
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THE BRIDGE PROBLEM AGAIN. 

The publication of the Parsons plans 
for the ultimate relief of the suffering 
public, again brings up the necessity of 
adverting to what all these servants of 


the publie should have pounded into their 


understanding once for all. That is, the 


present, It is all well enough to lay out 
plans for accomplishment in two, three, 
or four years. No one will object to that. 
But we daily face a condition which is in- 
tolerable. 

One of the regrettable features of 
American institutions is the fact that 
when a man is elected or appointed to a 
position of great public moment he often 
assumes a supreme indifference to the 
wants of that public to which he owes his 
all. It seems incongruous, but it also 
seems to be true. Apply the theory to 
our noble bridge. For several years the 
service has been utterly inadequate. Yet 
relief has been within the power of the 
city and its officers. All of them in charge 
of the bridge are supposed to be experts 
and to know all the possibilities. Plans 
for relief have been suggested almost by 
the hundred; all having more or less 
merit. But none of the high authorities 
could see any sense in them, and the 
waste-basket fattened daily. Intelligent 
citizens, many of them engineers of quite 


as much experience and ingenuity as those 


in charge, have studied the question, and 


submitted plans, which, whether or not 
best, would ameliorate the situation. 
More of the waste-basket! 

Other plans are open for action and 
are not presented because of that inevi- 


table waste-baskct. What are we to do? 


Quite a number of plans have been pre- 
sented to the bridge authorities and the 
Brooklyn trolley magnates, and no re- 
sults. 

We believe that plans can be carried out. 
at once which will relieve the situation 
and give the public what it needs and has 
the right to demand, namely, proper and 
adequate handling of the bridge traffic. 
A few wecks of reconstruction of the origi- 
nal botch at the Manhattan end would 
work immediate results and put an end 
to the complaints of dangerous and in- 


decent crowding. A few thousand dol- 


Jars expended now will change the whole 
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face of nature for the hard-pressed citi- 
zens who have to pay the piper. 


Let us have some immediate action. 


—_——_-—__-. 


In such large installations as that of 
the Niagara Falls Power Company all 
complications should be avoided, and a 
man should see directly before him that 
apparatus which is essential to the proper 


control of the generators and feeder sys- 
tems. A bench-board system, to cover 
such a large number of units and so many 
pieces of auxiliary apparatus as exist in 
this station, would prevent the operator 
from immediately placing with his eye 
the instruments that belong to the ap- 
paratus to be controlled. | This applies to 
other large power stations, and by many it 
is believed that the delay in associating 
with the bench-board apparatus the proper 
instruments, detract from the value of 
using such devices. However, in the 
smaller plants, where means can be easily 
provided for connecting the instruments 
indicating the condition of the machines 
with their controlling apparatus on the 
bench-board, it might be desirable to use 
the latter device. It was brought out at 
the recent convention of the American 
Institute of Electrical Engineers that only 
the apparatus which is essential for the 
switchboard man to use in controlling his 
machines should be placed on the switch- 
board. Wattmeters and recording instru- 
ments might better be placed in the super- 


intendent’s office rather than on the 
switchboard. 


The K.ecrrican Review presents 1N 
this issue 


interesting 
from London and Paris. 


correspondence 
It is our desire 
to present in the letters from these well 
informed electrical writers the news of 
the development in the electrical field in 
Great Britain and on the Continent of 
Europe. The monthly Export Numbers 
of this journal will be notable issues 1m 
respect to giving a general résumé of the 
industry and science in all parts of the 


world. 


——. 


Soa ae 

The fact that the rooms of the King 
of England were cooled and ventilated, 
during his severe illness, by means of the 
electric fan was deemed of sufficient in- 
terest to be cabled to numerous daily 
papers in this country. The electric fan 
is purely an American invention and its 
usefulness is becoming more and more 
appreciated in all countries. 


Eee 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—XLV. 


BY W. ELWELL GOLDSBOROUGH. 


However, we can use Fig. 165 to good 
advantage in determining the kind and 
character of the phase diagram which 
represents the reactions taking place in a 
two-phase machine when both of its phases 
are loaded non-inductively, gradually and 
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Total Internal E.M.F.,a variabile. 


O 


ELECTRICAL REVIEW | 35 


effective magnetism which cuts the arma- responding to. which the armature cur- 
ture coils of the first phase from OM, rents have the same angle of lag behind 
to OM”, to OM°,to OM%,, and, finally, the total internal electro-motive force. A 
to OM”. at full load. The reduction in consideration of the power curves shows 
the total effective flux cutting the coils of that the maximum power which the first 
the first phase necessarily reduces the phase can possibly develop is greatly re- 
value of the total internal electro-motive duced when the second phase is equally 
force developed in the coils of the first and symmetrically loaded. In the pres- 


phase, and it is therefore successfully re- 
duced from its initial value OA, to the 
values OA", OA, OA’, and OA”, 
To show the amount of this reduction, 
the locus described by the heel C° of the 
electro-motive-force triangle of Fig. 165 
has been transferred to Fig. 166, and is 
represented by the dotted curve outside of 


the full curve A, 3’ c' d' C”. 


In Fig. 16% we have the character- 
istics of one phase of a two-phase machine 
under two different conditions of loading. 
These curves have been obtained by plot- 
ting the polar co-ordinates of Fig. 166 
as rectangular co-ordinates in Fig. 167, 
the armature currents being taken as 
abscisse. The curves of Fig. 167 show 
that the effect of a load on the sec- 
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equally, and the field excitation is kept 
precisely the same. In fact, the results 
given by the phase diagram of 166, which 
indicate the behavior of a machine 
under the conditions just specified, have 
been obtained from Fig. 165 by the 
following process : l 

The 6’ values of Fig. 166 are ob- 
tained from Fig. 165 by reducing the 
b values of Fig. 165 in the ratio of the 
vector oM’ to the vector OM,, and, 
similarly, the e’ values of Fig. 166 
which represent the conditions existing 
at full load, where both phases are loaded 
evenly and non-inductively, are obtained 
by reducing the e values of Fig. 165 
in the ratio of the vectors OM° and OM,. 

In Fig. 166 we see, then, the modifica- 
tion which takes place in the character- 
istics of one phase of a two-phase ma- 
chine when both phases are gradually 
loaded, in contrast with the conditions 
which exist in the same machine when 
but one phase is gradually loaded. We 
see that the effect of the current in the 
second phase is to successfully reduce, by 
its reaction upon the field circuit, the 


ond phase is to reduce the electro-motive 
force appearing at the collector rings of 
the first phase, and cause a material drop 
in this electro-motive force for correspond- 
ing currents in the armature. Further, it 
shows that the same degree of current 


ent case, this reduction amounts to over 
35 per cent in the maximum load capacity 
of one phase. 
Example 27. 

Given: A 30-kilowatt alternator de- 
veloping 1,000 volts at 60 cycles. The 
armature of tnis machine has a total 
inductance of .044 henry, 56.7 per cent 
of which is equal to the average value of 
the local inductances of the armature, 
and 43.3 per cent equal to the average 
value of the field inductance of the 
armature. : 

Assuming the inductance factors of the 
armature to be constant, determine the 
regulation of the machine when one phase 
is gradually loaded non-inductively ; and 
also when both phases are gradually loaded 
non-inductively. 

Solution: In solving this problem we 
will lay off in Fig. 165 the vector OM, 
equal tothe field flux #, entering one pole- 
face at no lead, and at right angles to 
this the vector OA, equal to 1,000 volts. 
We can now lay off the lines OM’, OM‘, 
OM? and OM*%, lagging respectively 10, 
20, 30 and 40 degrees behind the vector 
OM,, to points where they intersect the 
circle M, dc d M°, which is described on 
OM, as a diameter. 

If, now, we draw M,M?, M,M°, M,M? 
and M,M°, these vectors will represent 
the total value of the flux which is set up 
by currents flowing in the armature as a 
non-inductive resistance in the external 
circuit of the first phase of the generator 


TABLE 21. 


p bq E I 
104 104 
Resistance} Current 
Flux Flux. Volts. Amperes. 

a 0 TT 1000 0 
b 1 71 985 11 
c 3.6 73.6 938 21.5 
d 7.4 77.4 863 30.6 
6 12.5 82.5 762 39.2 
f 17.7 87.7 640 46.4 
g 29.5 92.5 500 52 5 


Data pertaining to Figs. 165, 166 and 167. 


E, E I P, P, 

Total 

Internal | Resistance} Current Power Powe 

Volts. Volts. Amperes. Kw. Kw. 

1000 1000 0 0 0 
986 971 10.8 10.85 10.50 
950 892 20.4 20.20 18.20 
904 780 27.6 26.40 21.50 
848 647 33.2 29.85 21.50 
799 511 37.0 20.70 18.90 
757 378 39.8 26.20 15.04 


loading can not be obtained when both 
phases are active with as slight a lag of 
the current behind the total internal 
electro-motive force as when only one 
phase is loaded. The dotted lines which 
radiate from the point O intersect the 
two-voltage characteristics at points cor- 


is greatly reduced, while the second phase 
is on open circuit. If, now, we lay off the 
distance DM, equal to 443 per cent of 
the vector OM,, and on it as a diameter 
describe the semi-circle DM‘°M,, this 
semi-circle will cut the vectors which radi- 
ate from the point M, into sections which 
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are proportional to the field inductance 
flux and the local inductance flux set up 
by the armature currents. For instance, 
M°M®, equals the field inductance flux 
and Mf, M, the local inductance flux 
set up by the armature current per pole 
when the armature current has a value 
OB’. 

Now, since in this figure the vectors 
OC’, OC’, OC? and OC* represent the 
electro-motive forces developed by the 
resultant flux values OM’, OM‘, OM? 
and OM’, and since the current vectors 
OB’, OB, OB7 and OBS represent the 
currents flowing in the armature for suc- 
cessive variations in the non-inductive 
load on the machine, it is possible for us 
by plotting these values in rectangular 
co-ordinates, as in Fig. 16%, to show 
the regulation characteristic developed by 
the non-inductive loading of one phase of 
the machine. Since OA, is equal to 
1.000 volts when a current OB* equal to 
30.2 amperes is delivered, the electro- 
motive force in phase with this current 
OC* will equal 76.2 volts, and the power 
developed by this phase will be equal to 
29,850 watts. These values represent an 
overload on the machine, but show the 
exact voltage and current values under 
different degrees of loading. 

In table 21, we have recorded in the 
columns headed E and I all the data that 
are needed to plot the single-phase regula- 
tion characteristic shown in Fig. 167, 
and in the column headed P, we have the 
product of E by I, which is equal to the 
total power developed by the first phase. 

At full load, or when the first phase is 
developing 15 kilowatts, the voltage at the 
dynamo terminals is 968 volts (since, in 
the problem under discussion, we have 
neglected the ohmic resistance of the 
armature), which is a little over 3 per cent 
below the no load voltage of 1,000 volts. 

Now, if we refer back to Fig. 165,we can 
obtain data for a determination of the re- 
gulation characteristic when both phases 
are uniformly and non-inductively loaded. 
To do this, we project the field induct- 
ance flux vectors, as, for instance, M°M®, 
upon the flux vector OM). Now, laying 
off these projections (as M,M° ) in exten- 
sion of the vector length OM,, we obtain 
a measure of the flux which must be set 
up through the field winding in order 
that when both phases are being loaded 
each one may produce a voltage phase 
diagram like that of Fig. 165; in other 
words, when a current equal in value to 

OB‘ is being taken from each phase, in 
order that a collector electro-motive force 
equal to OU* shall appear at the collector 
rings of each phase, the field excitation 


must be so increased as to make it capable 
of setting up a field flux equal to OM, + 
M.M’ p» or OM° œ if this additional flux 
is not added to the exciting circuit when 
both phases are loaded with currents lag- 
ging behind their total internal electro- 
motive forces by angles equal to the angle 
AOC*, the electro-motive forces appear- 
ing at their collector rings will be equal 
to OC* reduced to the ratio of OM, to 
OMS g and the current OB® will also be 
reduced in like ratio. In other words, 
when only one phase is loaded non-in- 
ductively and the armature current lags 
40 degrees behind the total internal 
electro-motive force, it has a value equal 
to 39.2 amperes, but when the second 
phase is closed through a similar resist- 
ance, the current falls off in value until 
it equals 33.2 amperes. 

If the problem be treated in the same 
manner for various degrees of loading of 
the first and second phases non-induct- 
ively, a regulation characteristic is de- 
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veloped like that shown in Fig. 166 by 
the polar co-ordinate curve As b' ¢' d' C”, 
and like that shown in Fig. 167 by the 
two-phase regulation characteristic. This 
latter curve is plotted from the data 
given in table 21, and tabulated in the 
columns headed E’ and I. By actual 
measurement from Fig. 165, the field 
inductance flux vectors, when projected 
on OM, give the values tabulated in 
the column headed ® of table 21. For 
instance, the distance MM’, = 2 xX I0; 
the distance MoM", = 7.2 X lut, and the 
distance MM“ = 14.8 x 10‘, ete. 
Since the initial field flux OM, = 140 x 
10t, the reduction ratios which must be 
used in determining the final values of 
the electro-motive forces and currents 


when both phases are equally and non- 
inductively loaded and the field excita- 
tion is maintained constant are 140 to 
142, 140 to 147.2, 140 to 148.8, etc., 
corresponding to the b, c and d vector 
values of Fig. 165 respectively. Con- 
sequently, in table 21 the e value of EK’ 
is obtained by multiplying the c value of 
E by 140, and dividing it by 154 8. In 
like manner, the e value of I’ is obtained 
from e value of I by multiplying it by 
140 and dividing by 154.8. To obtain 
the power developed by the first phase 
when the generator is operated as a single- 
phase alternator, the product is taken of 
the values given in the E and I columns 
of table 21. They are plotted in the P, 
column of table 21. 

Similarly, when the generator is oper- 
ated as a two-phase alternator, both 
phases being equally and non-induct- 
ively loaded, the power developed by each 
phase will be equal to the product of the 

ù and I' values of table 21. These are 
tabulated in the column headed P,’. 

In Fig. 167, the upper load curve 
represents the power developed by the 
first phase when the machine is operated 
as a single-phase generator. The lower 
load curve shows the power developed by 
the first phase when the generator is oper- 
ated as a two-phase alternator, both phases 
being equally and non-inductively loaded. 
It is seen, therefore, that the maximum 
output capacity of the first phase is re- 
duced from 30.4 kilowatts to 21.8 kilo- 
watts by the equal loading of the second 
phase. With the first phase only carrying 
a non-inductive load, the collector electro- 
motive force drops thirty-two volts below 
its no-load value when the phase is carry- 
ing its full load of fifteen kilowatts. 
When the second phase is also loaded to 
fifteen kilowatts, the voltage of both 
phases registers sixty-four volts less than 
the no-load voltage. Thus, we see that 
for equal degrees of phase-loading, there 
is a three per cent drop under single- 
phase conditions and a six per cent drop 
under two-phase conditions. . 

A careful study of the characteristics 
shown in Fig. 167 reveals many im- 
portant points with reference to the be- 
havior of a two-phase alternator, non-m- 
ductively loaded. The small letters indi- 
cate the relative values of the electro- 
motive-force current and power for the 
same lag of the armature currents behind 
the total internal electro-motive force. 
For instance, the forty-degree line shows 
that, with the same resistance in the ex- 
ternal circuit, the first phase delivers ¢ 
current and power under single-phase 


conditions, and e' current and power under 
two-phase conditions. 
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THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY.* 


Wireless telegraphy, or telegraphy 
through space without connecting wires, 
is a subject which at present is probably 
attracting more world-wide attention than 
any other practical development of 
modern electrical engineering. 

That it should be possible to actuate an 
instrument from a distance of hundreda 
or thousands of miles and oblige it at will 
to reproduce audible or visible signals 
through the effects of electrical oscilla- 
tions transmitted to it without the aid of 
any continuous artificial conductor strikes 
the minds of most people as being an 
achievement both wonderful and mys- 
terious. 

If we examine the subject closely we 
may, however, come to the conclusion that 
although telegraphy through space is cer- 
tainly wonderful, as are likewise all 
natural and physical phenomena, yet it is 
certainly in no way more wonderful than 
the transmission of telegrams along an 
ordinary telegraph wire. The heat and 
light waves of the sun and stars travel to 
us through millions of miles of space, and 
sound also reaches our ears without re- 
quiring any artificial conductor. Is it 
not, therefore, wonderful that man should 
have devised means by which he is enabled 
to confine electricity conveying messages 
or power to a wire and cause the effect, 
which we call an electric current, to fol- 
low all the turns and convolutions which 
may exist in the wire? 

We find that the first systems of teleg- 
raphy used by mankind were truly wire- 
less. A bonfire built on a hill by a band 
of aboriginal Indians conveyed a signal 
wirelessly by etheric waves—in this case 
light waves—to Indians on another hill, 
perhaps miles distant. Even to-day there 
are innumerable systems of what may 
truly be called wireless telegraphy in 
practical use. A red light at a railway 
crossing conveys a signal by waves through 
the ether to the eye of the engine-driver. 
The red light is the transmitter, the eye 
the receiver. 

The method of space telegraphy of 
which I intend speaking to-night is 
founded on a comparatively new way of 
controlling and detecting certain kinds 
of etheric waves, much slower in rate of 
vibration than light waves, called Hert- 
zian waves, after the scientist who first 
demonstrated their existence. 

The mathematical and experimental 
proof by Clerk Maxwell and Heinrich 
Hertz of the identity of light and elec- 
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tricity and the knowledge of how to pro- 
duce and detect certain previously un- 
known ether waves made possible this new 
method of communication. 

I think I am right in saying that the 
importance of the discoveries of Maxwell 
and Hertz was realized by very few, and 
even, perhaps, so recently as a year ago 
a great number of scientific men would 
have hardly foreseen the advances which 
have been made in so brief a time in the 
art of space telegraphy. 

The time allowed for this discourse 
does not permit me to describe all the 
various steps which have made possible the 
results recently obtained, nor to describe 
the work of the numerous workers who 
have contributed to the advance of the 
subject, but I hope it may be of interest 
if I describe the various problems which 
have lately been solved and the very in- 
teresting developments which have taken 
place in my own work during the last few 
months. 

I shall first briefly describe my system 
as used in my early experiments, 81x years 
ago, and afterward endeavor to explain the 
various improvements and modifications 
which have since been introduced into it. 

The transmitter consists of a modified 
form of Hertzian oscillator, the main 
feature of which is in having one sphere 
of the spark discharger earthed and the 
other connected to an elevated capacity 
area or to a comparatively vertical wire. 
The two spheres are also connected to the 
ends of the secondary winding of an in- 
duction coil or transformer. When the 
key is pressed the current of the battery 
is allowed to actuate the spark coil, which 
charges the spheres and the vertical wire, 
which when discharging causes a rapid 
succession of sparks to pass across the 
spark gap. The sudden release caused by 
the spark discharge of the electrical strain 
or displacement created along certain 
lines of electric force, though space by the 
charged wire causes some of the electrical 
energy to be thrown off in the form of 
a displacement wave in the ether, and as 
a consequence the vertical wire becomes 
a radiator of electric waves. 

In this connection it is interesting to 
remember that Lord Kelvin showed 
mathematically more than forty years ago 
the precise conditions under which such 
a discharge as we are considering would 
be oscillatory. 

It is easy to understand how, by press- 
ing the key for longer or shorter inter- 
vals, it is possible to emit a long or short 
succession of impulses or waves which 
when they influence a suitable receiver 
reproduce on it a long or short effect ac- 
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cording to their duration, in this way re- 
producing the Morse or other signals 
transmitted from the sending station. 

The receiver consists of a coherer placed 
in a circuit containing a local cell and a 
sensitive telegraph relay actuating another 
circuit which works a trembler or 
decoherer and a recording instrument. 
In its normal condition the resistance of 
the coherer is infinite or at least very 
great and the current of the battery can 
not pass through it to actuate the instru- 
ments, but when influenced by electric 
waves the coherer becomes a comparatively 
good conductor, its resistance falling to 
between 100 and 500 ohms. This allows 
the current from the local cell to actuate 
the relay which in turn causes another 
stronger current to work the recording 
instrument and also the tapper or 
decoherer which is so arranged as to tap 
or shake the coherer and in this way re- 
store its sensitiveness. The practical re- 
sult is that the circuit of the recording 
instrument is closed for a time equal to 
that during which the key is pressed at 
the transmitting station, and in this way 
it ia possible to obtain a graphic, acous- 
tic or optical reproduction of the move- 
ments of the key at the sending station. 
One end of the tube or coherer is con- 
nected to earth and the other to an insu- 
lated conductor, preferably terminating 
in a capacity area similar in every re- 
spect to the one employed at the trans- 
mitting station. 

I noticed that by employing similar 
vertical rods at both stations it was pos- 
sible to detect the effects of electric waves, 
and in that way convey the intelligible 
alphabetical signals over distances far 
greater than had previously been believed 
possible, and by means of similar arrange- 
ments distances of transmission up to 
about 100 miles were obtained. 

It was soon, however, realized that so 
long as it was possible to work only two 
installations within what I may call their 
sphere of influence, a very important limit 
to the practical utilization of the system 
was imposed. 

Without some practical method of tun- 
ing the stations it would have been im- 
possible to work a number in the vicinity 
of each other at the same time without 
interference caused by the mixing of mes- 
SI ges. . 

The new methods of connection whicn 
I adopted in 1898, i. e., connecting the 
receiving vertical wire or aerial directly 
to earth instead of to the coherer, and by 
the introduction of a proper form of 
oscillation transformer in conjunction 
with a condenser so as to form a 
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resonator tuned to respond best to waves 
given out by a given length of aerial wire, 
were important steps in the right direc- 
tion. 

I had, however, realized at the time, 
that one great difficulty in the way of 
achieving the desired effects was caused 
by the action of the transmitting wire. 
A straight rod in which electrical oscilla- 
tions are set up forms, as is well known, 
a very good radiator of electrical waves. 

In all what we call good radiators, 
electrical oscillations set up by the ordi- 
nary spark discharge method cease or are 
damped out very rapidly, not necessarily 
by resistance, but by electrical radiation 
removing the energy in the form of elec- 
tric waves. 

Tt is a well-known fact that when one 

of two tuning forks having the same 
period of vibration is set in motion, waves 
will form in the air, and the other tun- 
ing fork, if in suitable proximity, will 
immediately begin to vibrate in unison 
with the first. In the same way a violin 
player, sounding a note on his instrument 
will find a response from a certain wire 
in a piano near-by, that particular wire 
out of all the wires of the piano happen- 
ing to be the only one which has a period 
of vibration identical with that of the 
musical note sounded by the violinist. 
Tuning forks and violins, of course, have 
to do with air waves, and wireless teleg- 
raphy with ether waves, but the action 
in both cases is similar. 
_ It is very important to take into con- 
sideration the one essential condition 
which must be obtained in order that a 
well marked tuning or electrical resonance 
may take place. Electrical resonance like 
mechanical resonance essentially depends 
upon the accumulated effect of a large 
number of small impulses properly timed. 
Tuning can only be obtained if a suffi- 
cient number of these timed electrical 
impulses reach the receiver. As Professor 
Fleming so graphically puts it in one of 
his lectures on electrical oscillations, to 
“set a pendulum in vibration by puffs of 
air we must not only time the puffs prop- 
erly but keep on puffing for a considerable 
period.” 

It is therefore clear that a dead heat 
radiator, i. e., one that does not give a 
train or succession of electrical oscilla- 
tions, is not. suitable for tuned or syntonic 
space telegraphy. 

As I pointed out before, a transmitter 
consisting of a vertical wire diseharging 
through a spark gap is not a persistent 
oscillator. Tts electrical capacity is com- 
paratively so small and its capability of 
radiating waves so great that the oscilla- 
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tions which take place in it must be con- 
siderably damped. In this case receivers 
or resonators of a considerably different 
period or pitch will respond and be af- 
fected by it. 
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Fig. 1.—SyNTONIZED TRANSMITTER, MARCONI 
SPACE TELEGRAPRY. 

Karly in 1900 I obtained very good re- 
sults with another arrangement in which 
the radiating and resonating conductors 
each take the form of two concentric 
cvlinders, the internal cylinder being 
earthed. By using zine cylinders only 
seven metres high and 1.5 metres in 
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Fic. 2.—RECEIVING STATION ARRANGEMENTS, 
Marconi Space TELEGRAPBEY. 
diameter good signals could easily be 
obtained between St. Catherine’s Point, 
Isle of Wight, and Poole, over a distance 
of thirty miles, these signals not being 
interfered with or read by other wireless 
telegraph installations worked by my 
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assistants or by the Admiralty in the im- 
mediate vicinity. 

The capacity of the transmitter, due 
to the internal conductor, is so large that 
the energy set in motion by the spark dis- 
charge can not all radiate in one or two 
oscillations, but forms a train of slowly 
damped oscillations, which is just what 
in required. 

A simple vertical wire may be compared 
with an empty teapot, which after being 


heated would cool very rapidly, and the ` 


concentric cylinder svstem with the same 
teapot filled with hot water which would 
take a very much longer time to cool. 

In the receiver the closely adjacent 
evlinders which give it large electrical 
capacity cause it to be a resonator pos- 
sessing a very decided period of its own, 
and it becomes no longer apt to respond 
to frequencies which differ from its own 
particular period of electrical oscillation, 
nor to be interfered with by stray ether 
waves which are sometimes caused by at- 
mospheric disturbances, amd which occa- 
sionally prove troublesome during the 
summer. ; 

Another successful system of tuning or 
svntonizing the apparatus was the outcome 
of a series of experiments carried out with 
the discharge of condeneer or Leyden jar 
circuits. I tried by means of associating 
with the radiating wire or capacity, a 
condenser circuit, which is known to be a 
persistent oscillator, to set up the required 
number of oscillations in the radiator. An 
arrangement consisting of a circuit con- 
taining a condenser and a spark-gap con- 
stitutes a very persistent oscillator. Pro- 
fessor Lodge has shown us how, by plac- 
ing it near another similar circuit, it is 
possible to demonstrate interesting effects 
of resonance by the experiment usually re- 
ferred to as that of Lodge's syntonic jars. 
But, as Lodge points out, “a closed circuit 
such as this is a feeble radiator and a 
feeble absorber, so that it is not adapted 
for action at a distance.” I very much 
doubt if it would be possible to affect an 
ordinary receiver at even a few hundred 
yards. 

It is, however, interesting to notice how 
easy it is to cause the energy contained in 
the cireuits of this arrangement to radiate 
into space. — 

It is sufficient to place near one of 
its sides a straight metal rod or good elec- 
trical radiator, the only other condition 
necessary for long-distance transmission 
being that the period of oscillation of the 
wire or rod should be equal to that of the 
nearly closed circuit. Stronger effects of 
radiation are obtained if the radiating 
conductor is partly bent round the circuit 
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containing the condenser (so as to re- 
semble the circuits of a transformer). 

My first trials with this system were 
not successful, in consequence of the fact 
that I had not recognized the necessity 
of attempting to tune to the same period 
of electrical oscillation (or octaves) the 
two electrical circuits of the. transmitting 
arrangement, these circuits being the cir- 
cuit consisting of the condenser and 
primary of the transformer and the aerial 
or radiating conductor and secondary of 
the transformer. Unless this condition 
is fulfilled, the different periods of the 
two conductors create oscillations of a 
different frequency and phase in each cir- 
cuit, with the result that the effects ob- 
tained are feeble and unsatisfactory on a 
tuned receiver. The syntonized trans- 
mitter is shown in Fig. 1. The period of 
oscillation of the vertical conductor A can 
be increased by introducing turns of 
wire, or decreased by diminishing their 
number, or by introducing a condenser in 
series with it. The condenser in the 
primary circuit is constructed in such a 
manner as to render it possible to vary 
its electrical capacity. 

The receiving station arrangements are 
shown in Fig. 2. Here we have a ver- 
tical conductor connected to earth through 
the primary of a transformer, the sec- 
ondary circuit of which is joined to the 
coherer or detector. In order to make 
the tuning more marked, I place an ad- 
justable condenser across the coherer in 
Fig. 3. Now in order to obtain best re- 
sults it is necessary that the free period 
of electrical oscillation of the vertical 
wire primary of transformer and earth 
connection should be in electrical reso- 
nance with the second circuit of the trans- 
former, which includes the condenser. I 
stated that in order to make the tuning 
more marked a condenser is placed across 
the coherer. This condenser increases the 
capacity of the secondary resonating cir- 
cuit of the transformer, and in the case 
of a large series of comparatively feeble 
but properly timed electrical oscillations 
being received the effect of the same is 
summed up until the electro-motive force 
at the terminal of the coherer is suffi- 
cient to break down its insulation and 
cause a signal to be recorded. 

In order that the two systems, trans- 
mitter and receiver, should be in tune it 
is necessary (if we assume the resistance 
to be very small or negligible) that the 
product of the capacity and inductance 
in all four cirenits should be equal. 

It is easy to understand that if we have 
several stations, each tuned to a different 
period of electrical vibration, and of 
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which the corresponding inductance and 
capacity at the transmitting station are 
known, it will not be difficult to trans- 
mit to any one of them, without danger 
of the message being picked up by the 
other stations for which it is not intended. 
But better than this we can connect to 
the same vertical sending wire, through 
connections of different inductance, sev- 
eral differently tuned transmitters, and 
to the receiving vertical wire a number 
of corresponding receivers. 

Different messages can be sent by each 
transmitter connected to the same radiat- 
ing wire simultaneously and received 
equally simultaneously by the vertical 
wire connected to differently tuned re- 
eeivers. This result, which I believe was 
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quite novel at the time, I showed to sev- 
eral friends of mine including Dr. J. A. 
Fleming, F. R. S., nearly two years ago. 
Dr. Fleming made mention of the results 
he had seen in a letter to the London 
Times, dated October 4, 1900. 

I have further noticed that the tuning 
can be further improved by the combina- 
tion of the two systems described. In 
this case the cylinders are connected to 


the secondary of the transmitting trans- 


former, and the receiver to a properly 
tuned induction coil, and all circuits must 
be tuned to the same period as already 
described. This arrangement is going to 
be further tested in long-distance experi- 
ments shortly to be undertaken between 
England and Canada. 

The syntonic systems have not been 
applied generally to ships, as it has 
always been considered an advantage 
that each ship should be able, especially in 
case of distress, to call up any other ship 
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or ships which may happen to be at the 
time within the range of its transmitter, 
but in the case of land stations the syn- 
tonic method has been applied in several 
instances where necessity demanded it. 
Thus at the testing stations which main- 
tain communication between St. Cath- 
erine’s, Isle of Wight, and Poole, in Dor- 
set, when electric waves of a certain fre- 
queney are used no interference whatever 
can be caused by the working of the Ad- 
miralty installations in the vicinity. The 
long-distance station at Poldhu, Corn- 
wall, is able to transmit signals de- 
cipherable on a tuned receiver on a ship 
at over 1,000 miles distance, while the 
Lloyds wireless station at the Lizard, only 
seven miles away, is not affected by the 


‘powerful waves radiated from Poldhu if 


tuned to a different frequency. 

I am not at all prepared to say that 
under no possible circumstances could a 
wireless message transmitted between syn- 
tonic instruments be tapped or interfered 
with, but I wish to point out that it is 
now possible to work a considerable num- 
ber of wireless telegraph stations simulta- 
neously in the vicinity of each other with- 
out the messages suffering from any in- 
terference. Of course if a powerful trans- 
mnitter, giving off waves of different fre- 
quencies, is actuated near one of the re- 
ceiving stations it may prevent the recep- 
tion of messages, but the ordinary sys- 
tems of communication through wires may 
be likewise affected. 

I shall now say a few words on the sub- 
ject of the detector of the electric waves, 
called sometimes “the electric eye,” which 
consists of that essential part of the re- 
ceiving apparatus especially affected by 
the electrical oscillations. 

In all wireless telegraph apparatus used 
up to quite a recent date, a detector now 


` called a coherer has been employed. This 


detector is based on discoveries and ob- 
servations made by S. A. Varley, Pro- 
fessors Hughes Colzecchi, Onesti and es- 
pecially Professor Branly. Professor O. 
Lodge has made large use of this ap- 
paratus which he first named “coherer” 
in the very numerous experiments and 
studies he has carried out on the effects 
produced by Hertzian waves. 

The form of coherer I have found most 
trustworthy and reliable for long-distance 
work consists of a small glass tube about 
four centimetres long into which two 
metal pole pieces are tightly fitted. They 
are separated from each other by a small 
gap which is partly filled with a mix- 
ture of nickel and silver filings. 

Provided such a coherer is properly 
constructed and the tapper and relay in 
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good adjustment it proves to be quite 
reliable when within the range of the 
transmitting station. 

Experiments with syntonic systems 
have, however, shown that certain kinds 
of coherers cam be far more advantage- 
ously employed than others. One ap- 
parently all-important condition is that 
the resistance of the coherer in its sen- 
sitive state or after being tapped should 
appear to be infinite when measured with 
an electro-motive force of about one volt. 

If the tapping does not entirely do 
away with the conductivity of the filings 
very poor results are obtained, which can 
be explained as follows: According to 
the systems I have described electrical 
svntony between the transmitter and re- 
ceiver is dependent on the proper elec- 
trical resonance of the various circuits 
of the transformers used in the re- 
ceivers. The condenser and secondary of 
the transformer must not be partially 
short-circuited by the coherer, otherwise 
the oscillations can not mount up or sum 
up their effects as is essential in order to 
produce the difference of potential at the 
ends of the coherer necessary for break- 
ing down its resistance, but the electrical 
oscillations will leak across the conduc- 
tive coherer without causing it to record 
any signal. Of course the condenser is 
short-circuited when the filings cohere 
under the influence of the received cecil- 
lations, but in this case the signal is al- 
ready recorded and the tapper at once 
restores the coherer to its non-conduct- 
ing condition and in this way restores its 
sensitiveness. 

By using coherers containing very fine 
filings the necessary condition of non- 
conductivity when in a sensitive state is 
obtained. 

Coherers have lately been tried which 
will work to a certain extent satisfactor- 
ily without the necessity of employing 
any tapper or decoherer in connection 
with them. Nearly all are dependent on 
the use of a carbon microphonic contact 
or contacts which possess the curious 
quality of partially reacquiring spon- 
taneously their high resistance condition 
after the effect of the electrical oscilla- 
tions has ceased. This enables one to 
obtain a far greater speed of reception 
than is possible by means of a mechanic- 
ally tapped coherer, the inertia of the 
relay and tapper which are used in con- 
nection with it being necessarily sluggish 
in their action. 

In all these self-decohering coherers 
a telephone which is affected by the varia- 
tions of the electric «urrent, caused by 
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the changes in conductivity of the co- 
herer, is used in place of the recording 
instrument. 

It has not yet been found possible, so 
far as I am aware, to actuate a recording 
instrument or relay by means of a self- 
restoring coherer. 

The late Professor Hughes was the 
first, I believe, to experiment with and 
receive signals on one of these coherers 
associated with a telephone. His experi- 
ments were carried out as early as 1879 
and I regret that this pioneer work of 
his is not more generally known. 

Other self-restormg coherers were 
proposed by Professors Tommasina, 
Popoff and others, but one which has 
given good results when syntonic effects 
were not aimed at was (according to 
official information communicated to 
me) designed by the technical personnel 
of the Italian Navy. This coherer at the 
request of the Italian Government 
I tested during numerous experiments. 
It consists of a glass tube containing 
plugs of carbon or iron with between 
them a globule of mercury. 

These non-tapped coherers have not 
been found to be sufficiently reliable for 
regular or commercial work. They have 
a way of cohering permanently when sub- 
jected to the action of strong electrical 
waves of atmospheric electrical dis- 
turbances and have also an unpleasant 
tendency toward suspending action in 
the middle of a message. The fact that 
their electrical resistance is low and al- 
ways varying, when in a sensitive state, 
causes them to be unsatisfactory for the 
reasons I have already enumerated when 
worked in connection with my system of 
syntonic wireless telegraphy. 

These coherers are, however, useful if 
employed for temporary tests in which 
the complete accuracy of messages is not 
all-important and when the attainment 
of syntonic effects is not aimed at. They 
are especially useful when using receiving 
vertical wires supported by kites or bal- 
loons, the variations of the height of the 


wires (and therefore of their capacity) 


caused by the wind making it extremely 
difficult to obtain good results on a syn- 
tonic receiver. 

Coherers have long been considered as 
constituting almost the essential basis of 
electric space telegraphy, and although 
many detectors of electric waves existed, 
none of them possessed a sensitiveness 
which even approached that of a coherer 
and most of them were also unsuitable 
for the reception of telegraphic messages. 

With a view to producing a receiver 
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which could be worked at a much higher 
speed than a coherer, I was fortunate 
enough to succeed in constructing a mag- 
netic detector of electric waves, based on 
a principle essentially different from that 
of the coherer and which I think leaves 
all coherers far behind in speed, facility 
of adjustment and efficiency when worked 
in tuned circuits. 

The magnetization and demagnetiza- 
tion of steel needles by the effect of elec- 
trical oscillations has long been known 
and was noted especially by Professor T. 
Henry, Aloria, Lord Rayleigh and others. 
Mr. E. Rutherford also has described a 
magnetic detector of electric waves based 
on the partial demagnetization of a small 
core composed of fine steel needles pre- 
viously magnetized to saturation. By 
means of a magnetometer Mr. Ruther- 
ford succeeded in 1895 in tracing the 
effects of his electrical radiator up to a 
distance of three-quarters of a mile 
across Cambridge. 

But Mr. Rutherford’s arrangement is 
not suitable for the reception of tele- 
graphic messages in consequence of the 
fact that a careful process of remagneti- 
zation, which requires some time to effect, 
is necessary in order to restore its sensi- 
tiveness after the receipt of each impulse. 
Mr. Rutherford’s arrangement is also 
considerably less sensitive than a coherer. 

The detector which I am about to de 
scribe is, in my opinion, based upon the 
decrease of magnetic hysteresis which 
takes place in iron when under certain 
conditions it is exposed to the effect of 


high frequency oscillations or Hertzian 
waves. : 


As employed by me, it has been con- 
structed in the following manner: On 
a core of thin iron or steel, but prefer- 
ably hard drawn iron, are wound one or 
two layers of thin insulated copper wire. 
Over this winding, insulated material is 
placed, and over this again another long- 
er winding of thin copper wire contained 
in a narrow bobbin. The ends of the 
winding nearest the iron core are Con- 
nected one to earth and the other to 
an elevated conductor, or they may be 
connected to the secondary of a suitable 
receiving transformer or intensifying 
coil, such as are employed for syntonic 
wireless telegraphy. The ends of the 
other winding are connected to the ter- 
minals of a telephone or other suitable 
receiving instrument. Near the ends of 
the core or in close proximity to it 1s 
placed a horseshoe magnet, which by 4 
clockwork arrangement is so moved or 
revolved as to cause a slow and constant 
change or successive reversals in the mag- 
netization of the piece of iron. 

(To be continued.) 
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WHAT IS NEEDED BY THE INDEPEND- 
ENT TELEPHONE INTERESTS. 


BY A. E. DOBBS. 


Early in 1897 the independent tele- 
phone men of the United States were 
widely scattered and isolated from each 
other. There was a painful lack of capi- 
tal, and the apparatus was anything but 
ideal in design or workmanship. 

Under these circumstances the inde- 
pendent men found it necessary to get 
together in order to present a solid front 
to their common enemy. United action 
was necessary in order to defend them- 
selves against suits for infringement of 
the Berliner and other patents, and for the 
next four years all of their attention was 
taken up by these matters. The year 
1902, however, finds them in a different 
position. The patent suits are all prac- 
tically won, while other patents expiring 
every day are leaving detail parts more 
and more free to all comers. Until the 
Berliner patent, however, is finally out of 
the way in the court of last resort, it is 
well that the fighting policy of the inde- 
pendent companies should be continued. 
Laying aside the possibility that the Ber- 
liner patent may be won by the Bell com- 
pany, the independent companies are no 
longer in the position of under dog in the 
fight. The number of telephone instru- 
ments owned by independent companies 
to-day is nearly twice the total instrument 
output of the Bell company. The amount 
of capital involved in independent ex- 
change construction, leaving out long- 
distance lines, exceeds that of all the Bell 
licensees put together, and in nearly every 
case they have the united support of their 
local constituencies. 

Under this condition of affairs, would 
it not be well for the convention to drop 
the purely fighting policy which has here- 
tofore held it together, and turn attention 
to matters of more immediate interest to 
exchange owners? Many of the independ- 
ent men have come into the field with no 
practical experience in telephone matters, 
and such men need advice as to the con- 
struction and management of their planta 
a great deal more than to hear the story 
of a local fight in some remote state, in- 
teresting as that might be. Not that the 
policy of helping men who are engaged in 
a fight against great odds in undeveloped 
territory should be abandoned. That 1s 
still necessary, and such men should re- 
ceive all the help that can be given them ; 
but in the great, rich and populous Mid- 
dle West, where the fight has been won, old 
animosities should be no longer referred 
to. But many exchanges need help in the 
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matter of marketing their securities, re- 
constructing such parts of their plants as 
need rebuilding, the standardizing of con- 
struction that will permit of a quick and 
reliable interchange of communication 
between themselves and neighboring ex- 
changes, and by the standardization of 
apparatus—not for the purpose of ob- 
structing progress or the shutting out of 
new inventions—but to issue rules for the 
guidance of managers, so that exchanges 
constructed in northern Wisconsin may 
be able to communicate with southern 
Illinois or western Pennsylvania. 

All of the members who have attended 
these national conventions have shown a 
keen interest in the acquiring of technical 
information. This is proved by the fact 
that when papers on policies, etc., are 
read in the convention scarcely a baker’s 
dozen of the members can be induced to 
attend, although the absentees can be 
found in large groups looking at the vari- 
ous exhibits. Of course the exhibits are 
an important, attractive and very neces- 
sary feature, or otherwise I fear that 
some of the conventions would fall flat. 
But when members have come long dis- 
tances to attend conventions they should 
be made to feel that they had learned of 
some decided advance in the art. It seems 
a pity that at the recent convention Mr. 
Stanton’s paper, hastily prepared by re- 
quest, was the only technical paper on the 
programme. It ought to be as easy for 
the National Telephone Association as for 
the Electric Light Association, to procure 
papers of great technical value, because 
some of the brightest telephone men in 
the world can be found in the independ- 
ent field. There should also be connected 
with the association—although it might 
properly be left to the state associations— 
a testing bureau designed to standardize 
telephone apparatus. 

Suppose it was desired to test a tele- 
phone in long-distance transmission. It 
would be comparatively easy to build an 
artificial line, having approximately the 
same distributed capacity, resistance and 
leakage as lines 1,000 miles long now 
building throughout the country. Sup- 
pose that it should be decreed, that in 
order to receive official approval, any in- 
strument made by a manufacturer must 
stand a capacity-resistance test of 30,000 
ohms. If a manufacturer were to bring 
his instrument to the laboratory for ap- 
proval and it failed to pass this test, he 
surely could not justly complain if he 
did not get his instrument officially listed. 
The standard need not be placed so high 
that any conscientious manufacturer could 
not reach it. Tests of wire, insulators and 
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other materials might also form the sub- 
ject of experiment. 

In the matter of toll-line practice stand- 
ard specifications should also be adopted. 
By following along conservative lines, in 
order not to work too great a hardship, 
a much higher standard of construction 
than now obtain in many localities would 
soon become manifest. It might be well 
to also adopt a rule that exchanges, whose 
instruments and construction were not 
equal to those recommended by the asso- 
ciation, should be cut off from general 
toll-line service until put in proper con- 
dition. It is not enough for their owners 
to say that an exchange gives satisfactory 
local service. Farmers have been able to 
get a very satisfactory local service over 
wire fences, but that, while a very great 
convenience to themselves, would not jus- 
tify other exchanges in giving them recog- 
nition as a legitimate telephone company 
entitled to exchange long-distance busi- 
ness, for every manager knows that auch 
connections would produce unsatisfactory 
service, injure his business in the estima- 
tion of the public who, not knowing that 
the fault lay in the fence-wire construc- 
tion, would blame the exchange for all 
the trouble. Such exchanges do the in- 
dependent telephone men more harm than 
good. 

It would be comparatively easy for the 
state association to appoint a general 
inspector for each state, whose duty would 
consist in bringing all the exchanges 
within his territory to conform to stand- 
ard practice. 

To the objection that such a plan of 
action would cost a great deal of money, 
not at present available, it can be an- 
swered that once convinced that the asso- 
ciation was in earnest in trying to raise 
the standard of construction and service, 
the members would furnish the means to 
carry it out. 

A great deal of money is now being 
wasted by exchanges in procuring what 
they suppose to be the best, only to find 
afterward that they have made a costly 
mistake in selecting materials and ap- 
paratus not suited to their particular 
needs. 

The association might also well look to 
the founding of an information bureau, 
where telephone securities could be listed, 
and information as to the various ex- 
changes kept constantly on hand. 

Telephony has passed the sentimental 
stage, and is now a matter of business; 
and while rivalry between the old and the 
new companies should lose none of its 
spirit of fair aggressiveness, yet the atten- 
tion of the national association should 
be taken up with other matters than that 
of warfare which has now become ancient 
history. 
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Electrolytic Production of Alkali 
Great Britain. 


By Our Special Correspondent. 


in 


HE Electrolytic Alkali Company, of 


latter being in the centre and protected 
Middlewich, Cheshire, which some 


by a large diaphragm sheet. The system 


Mr. Bird, is made of asbestos and is a 
feature of the process. Great hydrostatic 
pressure is brought to bear upon this and 
it only allows the sodium ions to pass 


years ago erected an experimental consists in the direct pumping of brine 
plant at Farmworth, in Lancashire, for the 


exploitation of the Hargreaves-Bird proc- 
ess for the electrolytic production of bleach 


into the cells, the electrolytic decomposi- 


— 


Fie. 1.—Tae Works OF THE ELECTROLYTIC 


ALKALI COMPANY, MIDDLEWICH, CHESHIRE, 
ENGLAND. 


and soda from common salt, opened 
| early in 1901 the present plant at Middle- 


| wich, and this latter having been put at 
| the disposal of visitors quite recently, 
| the following particulars of the commer- 
| cial installation are interesting. 
ve : , Fic. 2.—TnE Var Roo E í 
| The particular cell used is of the shape M OF THE ELECTROLYTIC ALKALI COMPANY, MIDDLEWICH 


CHESHIRE, ENGLAND. 
| —= 
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into the cathode chamber, the brine which 

is fed into the anode being kept out. 
The soda carbonate obtained through- 
flushing the cathode chambers with steam 
and carbonic acid gas is concentrated in 
the usual way. The chlorine gas is ab- 
sorbed by lime in the bleaching powder 
plant. 

At the Middlewich works there are 
fifty-six cells, producing an average of 
fifty-five tons of bleach and eighty-two 
tons of soda per week. In addition there 
is a similar number of cells waiting to be 
put into operation, the delay being due 
to the size of the generating plant, which 
is also being enlarged. The arrangement 
of the cells is well seen in Fig. 3. 
Thev are hermetically sealed, and the ab- 
sence of any smell is testified to by the 
fact that the workmen lean against them 
to eat their dinners. Each cell holds about 

300 gallons, and electrically fourteen of 

Fic. 3.—THE Power Room og Pate aie E ALKALI Works, MIDDLEWICH, them are in series connection. The brine 
| contains about twenty-five per cent 

soda and sodium chloride. The measurements of 
In Cheshire the brine can be the cells as now erected are, five feet high 
pumped up almost anywhere. The dia- and ten feet long, the framing being of 
phragm of the cell, invented by the late cast iron. Under the works rock salt was 


— oe 


of a long, deep, iron trough of three longi- 
tudinal compartments, two of which are 
small cathode chambers, and the larger 
one, the anode, fifteen inches wide, this 


tion vielding | commercial 
chlorine, 
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found at a depth of 148 feet, and any 
well sunk there yields good brine. The 
Pohle system is adopted, with a ten-inch 
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underneath the chambers by means of 


trap doors. 


The power plant (Fig. 3) consists of 


Fic. 1.—THE MAIN SWITCHBOARD AT THE POWER STATION, ALLOA, SCOTLAND. 


pipe and three-inch air pipe, and by this 
means the pumping costs threepence per 
1,000 gallons of brine which contains 
3,000 pounds of salt. The construction 
of the anode of the Hargreaves-Bird cell 
is kept a secret. 

The bleaching chambers (Fig. 2) are 


two 480-horse-power horizontal cross-com- 
pound engines, rope driving two Scott & 
Mountain 480-kilowatt continuous-cur- 
rent dynamos working at 2,000 amperes 
and sixty volts. This plant will soon be 
doubled, for which there is ample room. 
Lancashire boilers are employed, and ex- 
periments have been made with automatic 


Fic. 2 —THE ARC SWITCHBOARD AT THE POWER STATION, ALLOA, SCOTLAND. 


fed with the chlorine by a double system 
of earthenware pipes, earthenware ex- 
hausters maintaining the necessary circu- 
lation. As the the 
casks are filled with bleaching powders 


seen in illustration 


stoking and American underfed stoking. 
The latter is. said to have yielded the best 
results. 

The fifty-six cells now installed have, 
during the past six months, yielded a 
profit of nearly £9,000 per annum. 
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An Interesting Scotch Electric Light 


Installation. 
[From Our Special Correspondent.) 

The photographs and descriptive mat- 
ter herewith deal with an interesting lit- 
tle installation in the Scotch burgh of 
Alloa. There are many 
small and comparatively large ones—in 
Great Britain which obtain their supply 


towns—both 


of electricity for lighting and other 
purposes from the plant installed 
in some local works of a manu- 


facturing nature, but this is.,the first 
local authority to take a “bulk” supply 
from such a source and undertake its own 
distribution from a substation. As an 
instance of common sense and financial 
economy it is worthy of notice, taking 


into account the numerous failures in 
connection with complete installations 
carried out by many very small towns 
here. 


The population of Alloa consists of 
some 14,000 souls, chiefly engaged in yarn 


Fia. 38.—Tne Arc PILLAR INSTALLED AT 
ALLOA, SCOTLAND, 


spinning and brewing, and since 1828 
gas, which is supplied here at a cheaper 
rate than in any other Scotch town, has 
been the illuminant. In 1898, however, 
a provisional electric lighting scheme was 
put into preparation by whitch gas-driven 
sets were to be adopted, and in 1899 an 
order under the Board of Trade was ob- 
tained. At this 
trical manufacturing works were being 


time an extensive elec- 
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erected in the town by the British Elec- 
tric Plant Company, in which an elec- 
tric lighting and power plant was also 
being installed, and the Alloa Town Coun- 
cil coming to terms with the company 
for a supply in “bulk” were thus enabled 
to lay a greater mileage of mains at the 
outset and still run the undertaking as a 
municipal one, thereby obviating the 
necessity of having to buy out the com- 
pany, had the ordinary methods of com- 
pany supply been followed, and the pro- 
visional order transferred. The neces- 
sary arrangements were concluded in 
1900 and the light switched on at the be- 
ginning of this year. 

The generating plant at the works of 
the British Electric Plant Company is 
laid out on standard lines and presents 
no distinguishing features, and the fol- 
lowing brief particulars therefore only 
deal with the distributing network and 
system of supply in the town of Alloa. 
The three-wire system has been adopted, 
and into the switch room of the Town 
Council three-core positive and negative 
feeder cables are run, balancing being 
effected at the British Electric Plant Com- 
pany’s works. The switch room in ques- 
tion comprises a store and test room. 
The main and arc switchboards inside 
this room are shown in Figs. 1 and 2. 
Any subfeeder may be isolated from the 
network, while a battery of accumulators 
as well as additional feeders can be 
switched in without disturbance to thc 
existing panels. The mains in the prin- 
cipal streets are three single distributors 
of 0.125, 0.86, and 0.125 square-inch sec- 
tion, smaller cables supplying tho re- 
mainder of the town, the whole being laid 
solid in iron troughs with tiled covers. 
Spareways on the Callender-Webber three- 


way type have been laid. The Crompton 
arc lamps, a view of which is seen in Fig. 
3, are controlled in groups of four. The 
methods of charging are as follows: 
Lighting, sevenpence per unit for the first 
hour and threepence afterward; power, 
sevenpence per unit for the first hour and 
twopence afterward, both on the Wright 
maximum demand system of charging. 
In addition to this, a specially low rate 
on the “flat” system is available for those 
consumers of “power” who undertake not 
to use their motors during the time of 
“peak.” The entire undertaking has not 
exceeded £10,000 in cost, a sum which in- 
cludes the substation machinery and inci- 
dental expenses. Messrs. Buchan & 
Hogarth, of Edinburgh, have advised the 
Alloa Town Council from the inception 
of the idea of electric lighting. 


> —— —_-_—- 


Any incandescent electric light will 
burn under water at any depth if the wires 


and the lamp are protected from getting 
wet. 
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The Universal Exposition of 1904 
Commemorating the Louisiana 
Purchase of 1803.—II. 

The water-courses of the grounds, 
radiating from three great cascades, 
offer a mile of continuous water circuit. 
From the roughly semi-circular basin 
into which the cascades plunge, two 
streams, in imitation of a natura] river, 
branch to right and left. As they traverse 
the avenues their banks assume a regular 
geometrical outline to their debouchure 
into the grand basin at its lower end. 

The beautiful wooded areas on the high- 
est levels of Forest Park are to be occu- 
pied by the state and foreign buildings. 

The main entrance to the exposition is 
to be on the side toward the city, where 
the exposition site abuts the finished por- 
tion of the Forest Park. A monumental 
entrance of magnificent proportions and 
design, the work of Chief Archi- 
tect Taylor, will be located here. The 
two exhibit buildings immediately within 
this great portal will be crowned by towers 
400 feet high, which will form a part of 
the picture of the monumental entrance. 

The cost of the exposition buildings 
has been estimated at $7,000,000. Most 
of them will be larger than those con- 
structed for similar purposes at Chicago 
in 1893. The largest structure at the 
Columbian Exposition was the Manufac- 
turers and Liberal Arts Building, cover- 
ing an area of about thirty acres, the di- 
mensions being 787 by 1,687 feet. The 
Agricultural Building of the St. Louis 
world’s fair will be 700 by 2,000 feet, 
covering nearly thirty-two acres. The 
Agricultural Department of the Colum- 
bian Exposition had what was called an 
annex to the main building, the dimen- 
sions of the two being, respectively, 556 
by 314 feet and 800 by 500 feet. The cost 
of the two was $699,316.75. 

The Mines and Metallurgy Building 
will cover 400,000 square feet. The one 
at Chicago covered only 245,000 square 
feet, and its total cost was $265,000. The 
Educational Building, with an area of 
160,000 square feet, and its annex, the 
Social Economy Building, covering 160,- 
000 square feet more, will give the Edu- 
cational Department 320,000 square feet 
of ground floor. The Educational Build- 
ing at the Columbian Exposition covered 
only 105,850 square feet and cost $120,- 
000, The Transportation Building will 
cover 720,000 square feet against the 
Columbian’s 245,760 square feet. 

The contract for the Textile Building 
has just been let. It covers an area of 
520 by 600 feet, and the contract price 
for its construction is $600,000. In ad- 
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dition to the buildings already named 
there will be separate buildings for art, 
mines and metallurgy, liberal arts, varied 
industries, machinery, forestry, game and 
fish, the government, fish commiasion, ad- 
ministration, congresses, anthropology 
and physical culture. Most of these are 
shown on the ground plan. 

The exposition authorities are giving 
special attention to the illumination of the 
grounds, buildings and the electric foun- 
tains. Contracts have already been en- 
tered into which provide for a supply of 
30,000 horse-power. This will be entirely 
utilized in producing the illumination and 
providing for the fountains, and in sup- 
plying such power as is needed for special 
purposes and to meet the demands of the 
exhibitors. The power available is so 
greatly in excess of that previously util- 
ized in such undertakings as to be pro- 
ductive of a display lavish in the extreme. 

The Electricity Building is located on 
the central avenue of the exposition 
grounds, and is one of the leading ele- 
ments of the main exposition picture. 
The eastern exposure of the building faces 
the main lagoon, while the southern ex- 
posure fronts upon the ground basin and 
is in direct view of the electric fountains, 
the peristyle of the Festival Hall and the 
Art Building. On the east and north the 
building faces the lagoons, and is conse- 
quently entirely surrounded by water. 
No other exposition building is within 
300 feet of its approaches. 

The architects of this building are 
Walker & Kimball, of Boston and Omaha, 
who were the chief architects of the 
Omaha Exposition. They have given the 
design a bold columnated treatment of the 
Corinthian order. The columns are car- 
ried well down toward the ground to give 
height to the facades. The facades are 
accentuated by elevated pcdiments and 
tower effects over the four main entrances 
and at the corners. Over the accentuated 
places, as well as over the twin columns, 
opportunity for ample sculptural decora- 
tion is supplied. The twin columns form 
a pleasing variation of the facades, and 
are so situated as to provide ample space 
for the placing of statuary between each 
pair. 

The fenestration is bold and appropri- 
ate, giving ample and substantial wall 
treatment. On two sides of the building 
are loggias which add pleasing effects of 
light and shade. There are numerous 
openings in the façades such as exhibitors 
always seek in selecting their exhibit 
space. The plan of the building provides 
for an open central court which will be 
entirely surrounded by colonnades and 
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made beautiful by masses of flowers. The 
court is expected to be a most pleasing 
feature, and to provide a quiet retreat and 
resting-place for visitors from the 
thronged corridors and avenues. 

The building is simple and well 
treated, and for it a scheme of indirect 
illumination is being worked out which 
will accentuate at night ite beauty as seen 
by day. It offers exceptional opportuni- 
ties for these effects of which advantage 
will be taken. 

The design of the building is peculiarly 
well adapted for an effective display of 
exhibits and is planned to make each of 
the 350,000 square feet of floor space 
available. 

As at present outlined the scheme for 
the arrangement of exhibits provides for 
the placing of the lighter exhibits in the 
north corridors. The more massive ex- 
hibits will be given space in the east and 


the west corridors, while the heavy ma- - 


chinery will be massed in the south cor- 
ridors. A tentative plan provides for the 
placing of the foreign exhibits in the east 
and southeast quarter of the building. 
This arrangement will mass the more 
impressive foreign and domestic exhibits 
at points admirably suited for a ready 
comparison without throwing the home 
products in direct contrast with those of 
participating nations. 

In the east, north and west corridors 
the exhibition space will be laid off in 
five long sections separated by wide cen- 
tral passages and less pretentious side 
passages, cross-connecting spaces being 
left opposite the side and corner entrances. 
It is not the present intention to pre- 
arrange passages in the southern end of 
the building where heavy operating units, 
switchboards and controlling appliances 
will have space. These will be placed with 
the idea of rounding them into an impos- 
ing and effective display rather than of 
setting them relative to a predetermined 
system of platforms and passageways. 

It is not so much the intention to fill 
the building so much with machinery and 
appliances on exhibition as to bring to- 
gether within it such typical processes 
in the manufacture of electrical ma- 
chines and appliances as will repre- 
sent in the highest sense a picture 
of the active life and vigor which the 
electrical industry now presenta to the 
world throughout the length and breadth 
of these United States. It was well said 
by Sylvanus Thompson, one of the great- 
est of the engineers visiting this country 
during the time of the Columbian £x. 
position, that the electricity exhibit of 
America was not so much in what had 
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been brought together at the exposition 
as in what was seen by the foreigner on 
every hand; in cities, towns, villages and 
highways. If this was true ten years ago 
it is true to a far greater extent now than 
ever. Yet it is hoped that the exhibita in 
the Electricity Building will be in line 
with that evidence of the existence of a 
great vital force among us, which has 
made America famous, and that it will 
be not an exhibit of things built but of 
things building, an exhibit of progressive 
thought, action and evolution, rather than 
an exhibit of products, which, being 
finished specimens of our handicraft, are 
typical, not of the future, but of the past. 
It is hoped that the engineers of our world 
renowned factories and operating com- 
panies will lend their energies to the per- 
fection of a scheme whereby they can 
show to the visitors of the exposition at 
least one important procesa which has be- 
come characteristic of the electrical work 
over which they preside. With this the 
central feature of the exhibit, fostered by 
them, ample opportunity will be afforded 
for grouping about it evidence of a more 
extensive participation in the electric in- 
dustries than the working exhibit will be 
evidence of. It is beyond question a fact 
that working exhibits are to the exhibitor 
worth vastly more than dead exhibits. 
The former attract the interest and hold 
the attention of the visitor. They draw 
spectators from the avenues, the lagoons 
and the colonnades to the buildings, and 
do much toward bringing to a successful 
issue the purposes to which a universal 
exposition is primarily committed. 

The space in the building will be free 
to exhibitors, and they will be granted 
free power for the operation of working 
exhibits, when it can be shown that their 
exhibits have been worked up to a point 
of perfection where they are really 
typical of the processes they purport to 
exemplify. 

The heartiest cooperation will be ex- 
tended to all exhibitors who have the suc- 
cess of their exhibits at heart, and who 
are working for the advancement, not only 
of the particular field in which they are 
engaged, but also for the prosperity of 
general and related electrical industries. 

Beginning with the less ponderous 
processes in the northern corridors a 
progressive arrangement of the exhibits 
will be made with the idea in mind of 
rounding the whole into a well-organized 
progression, culminating in a fine ex- 
pression of the massive products of which 
electrical engineering is productive. 

Advantage will be taken of the arrange- 
ment of the building to bring out with 
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special force the relative effectiveness of 
the several forms of illumination by elec- 
tricity. A division of the corridors will 
admit of the exploitation of arc light 
illumination, Nernst lamp illumination, 
incandescent lamp illumination and tube 
illumination. It is expected that the 
illumination effects so produced can be 
blended in a way to heighten the effect 
of the building and ite contents. 

Electricians and the friends of electricity 
will not be disappointed in their hopes 
of seeing all that is new and important 
in the field of applied electricity. Nego- 
tiations are already in progresa looking 
toward a far more comprehensive show- 


ing of these features of electrical achieve- 
ment which appeal most strongly to the 
scientist and the layman alike than has 
ever been attempted. It is too early to 
speak with certainty of the plans of the 
department in this respect, but no reason- 
able exercise of thought, energy or money 
will be withheld to make the electrical 
displays of 1904 surpass those of other 


years. 
———__— 


The Scarcity of Scrap. 


The scarcity of scrap iron on this side 
of the ocean is due to the fact that the 
extensive building of open hearth fur- 
naces has created a demand for this old 
material which the country can hardly 
supply for a long term of years, provid- 
ing, of course, that the demand for fin- 
ished material continues strong. In this 
process basic iron and scrap are used for 
the manufacture of most grades of steel, 
and the result has been a demand for 
these that has fairly cleaned the country 
of scrap and raised the price of basic 
iron greatly. At present the world at 
large is drawn upon to meet the demand 
of the open hearth furnaces, and old 
steel rails command a price that is very 
near that of finished new rails. 

The result of this condition is certainly 
that the profits of the open hearth proc- 
ess are minimized, because they have to 
pay so much for material that cost them 
very little a few years ago. In the end 
it will probably result in the limitation 
of the number of open hearth furnaces 
put in commission, and a more even dis- 
tribution of steel manufacture between 
this process and the Bessemer process. Of 
course both will continue to be used, be- 
cause the open hearth process makes bet- 
ter stecl of very high and very low car- 
bonized grades, while Bessemer is much 
better in the middle grades. 


> 

For storage liquid fuel has a elight 
advantage over coal. It has been approxi- 
mated that one ton of liquid fuel will 
require thirty-six cubic feet of storage 
and steam coal from forty-three to forty- 
five cubic feet. 
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Electrical Notes from 


IHE development of electric trac- 
tion in Paris has been very rapid 

' within the last few years. Two or 

three years ago there were scarcely any 
electric traction systems in use in the 
city, and horse cars and omnibuses 
were still to be seen, with a few steam 
and compressed air systems. This was 
mainly due to the fact that the trolley 
was forbidden inside the city limits, but 
after the development of the conduit and 
surface contact systems the progress was 
rapid, and now the whole city is traversed 
by lines of electrice tramway. A good 
part of the lines have been installed 
by the Thomson- Houston Company, 
and these use either underground con- 
duit or accumulators. Surface con- 
tact, on the Diatto and other systems, 
after having considerable difficulty at 
first, is now used on several lines. Elec- 
tric railways commenced to develop about 
the same time, starting with the Orleans 
underground, then came the Metropoli- 
tan, which has proved of so great service 
and is now being considerably extended. 
The newest of the electric railways is 
that which will soon be completed from 
Paris to Versailles, starting from the un- 
derground station of the Invalides, on the 
Seine, which is also the terminal of the 
Orleans road. The completion of . the 
Mendon tunnel, which was a difficult un- 
dertaking, will allow the road to be run as 
far as Versailles. Electric locomotives, 
of the 'Thomson-Houston system, are to 
be used. The current is furnished by the 
great Moulineaux station, which was 
erected on the bank of the Seine shortly 
before the exposition. It contains West- 
inghouse alternators which will furnish 
for this purpose three-phase current at 
5,500. volts. But as the IJnvalides-Ver- 
sailles system follows the usual practice 
of 500 volts direct current, a number of 
substations had to be installed for the 
transformation. These substations are 
located near the line and feed it at a 
practically constant voltage, no matter 
what the load. One of these is at the 
Paris end, another at Mendon and the 
third at Viroflay, along the line to Ver- 
sailles, and each has four groupe of trans- 
formers of 300 kilowatts capacity each. 
The rotary converters are fed from these 
transformers by a step-down of 5,500 to 
330 volts and the converters furnished 
500 volts direct current. The difficulties 
encountered in the Mendon tunnel have 
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delayed the work of the road. The tunnel 
passes through strata of loose sand, which 
kept pouring into the tunnel as fast as it 
was cleared away; finally, however, a spe- 
cial device was adopted, by which the 
work could be continued, but the progress 
became much slower than in the ordinary 
case. Now that the tunnel is completed 
there is no doubt that the road will soon 
be in working order. 

An interesting apparatus has been in- 
vented by F. J. Lothammer in which he 
proposes to vaporize water by the direct 
combustion of hydrocarbon gas and to 
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THE LOTHAMMER APPARATUS FOR VAPORIZING WATER BY DIRECT COMBUSTION OF 
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Europe. 


vaporized while the gaseous products are 
cooled. There results a mixture of water 
vapor, carbonic acid gas and nitrogen un- 
der pressure, at a temperature sufficient 
to be used in a thermic machine, but low 
enough not to injure the various parts of 
the apparatus. The “bifluid” is used in 
a motor which does not differ much from 
a steam engine. In fact, the “bifluid” gen- 
erator is only a form of steam generator 
in which the combuetion of the fuel takes 
place inside the boiler itself, and the prod- 
ucts of combustion assist the steam in the 
engine. The increased efficiency of such a 


HYDROCARBON Gas. 


utilize the total product to drive a piston 


engine. In this way he expects to secure 
some of the advantages of the gas motor. 
The latter are more efficient than the 
steam engine, and are easier to handle, be- 
sides consuming nothing when idle. On 
the contrary, they are noisier and less 
clastic, also less regular than the steam 
engine. ‘Their increased efficiency is, of 
course, due to the fact that the combus- 
tion is utilized in a more direct manner. 
To overcome the drawbacks due to the ex- 
plosion of the gas, a form of a “combus- 
tion motor” has been proposed, in which 
the fluid is made to burn gradually, but 
hitherto without success. The inventor 
claims to have solved the problem by 
causing the combustion of hydrocarbon 
fluids or gases under pressure in an en- 
closed space. The combustion is brought 
about in a specially designed closed cham- 
ber so that the products, at a high tem- 
perature, are in the presence of finely 
divided water. The water becomes 


system is at once apparent; in fact, it 
adds the efficiency of the gas motor to the 
general good working of the steam engine. 
The essential features of the device, shown 
in the diagram, consist of a triple reser- 
voir on the left, containing water, liquid 
hydrocarbon and air under pressure, 
with their appropriate pipes and valves. 
The air and the hydrocarbon are led by 
separate pipes to a special burner working 
under pressure, placed below and to the 
left of the “boiler” proper, which is 8 
dlosed chamber containing a series of 
shelves over which the water trickles from 
the top of the apparatus. The products 
of combustion at a high temperature pass 
over the water and vaporize it. The “bi- 
fluid” formed by the gases and the steam 
passes out at the top by a pipe leading 
to the engine. It, of course, remains to 
be seen whether the inventor is able to 
make such a device work in a practical 
manner, but at any rate the principle in- 
volved is one which is worth considering: 
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The use of alcohol as a source of 
energy is developing rapidly in France, 
and if the present progress continues, 
it will not be long before there are 
as many motors driven by alcohol as 
by gasoline. The small petrol motor was 
designed originally for the automobile, but 
the manufacturers soon saw that it was 
well adapted to be used as a fixed motor, 
with only a few changes. Another type 
comes from the gas motor, which is an 
older form. The gas motor of the 
“Otto” and similar types has for some 
time past been adopted to run with gaso- 
line, and many of them are now using 
alcohol instead. Since it was found a few 
years ago that alcohol could be used as a 
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petitive tests and the alcohol show there is 
no doubt that the alcohol motor is now a 
practical success, and its extensive use, 
in France at least, is only a mattor of 
time, and also of the fiscal tax upon al- 
cohol, which enters into the question. At 
present a mixture of alcohol and gasoline 
in equal proportions is used, although 
some motors run with pure alcohol. The 
explosive mixture is formed in about the 
same way as for gasoline, generally 
by charging a current of air with alcohol 
vapor by means of an atomizer. The 
same alcohol vapor is now being used with 
an incandescent burner of the Welsbach 
type for lighting, and the great Salle des 
Fétes was full of lamps of this kind. 


w 


FALAIX ALCOHOL MOTOR AND DIRECT-CURRENT DYNAMO AT PARIS ALCOHOL SHow. 


motive power as well as gasoline, the 
subject awakened great interest in 
France, as here was an opportunity to 
use a home product, obtained from the 
distillation of beets instead of the im- 
ported gasoline. The Minister of Agri- 
culture instituted a number of competi- 
tive tests and expositions to encourage 
the home industry, and the last alcohol 
show held at Paris brought out a good 
number of automobiles and fixed motors, 
all using alcohol. The engraving shows a 
typical generating set in which a Falaix 
motor is coupled to a ten-horse-power 
dynamo. This forms a compact group, 
which is self-contained, and would pre- 
sent decided advantages over steam or 
even the gas engine. A portable set of 
this kind is especially convenient for 
many purposes. 


In view of the results of the last com- 


The golden-yellow hue obtained in many 
cases will make this lamp a formidable 
competitor of the incandescent lamp as 
to quality of light, which has been one of 
the strong points in favor of the latter. 
Among the automobiles using alcohol was 
a novel alcohol-electric type devised by 
M. Krieger, a prominent constructor. In 
the ordinary type of Krieger electromo- 
bile the front wheels are driven independ- 
ent of each other by a small four-pole 
motor attached near their inner side, 
which works the wheel by a gearing. To 
this arrangement M. Krieger has now 
added a small generating group in 
the rear of the vehicle, consisting of a 
De Dion five-horse-power gasoline motor 
driving a small four-pole dynamo of 
2,000 watts. The generating set works 
continuously and keeps the accumulators 
charged. In ordinary cases the motor 
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gives the energy for the automobile and 
the batteries, but when an extra amount of 
power is required, as in mounting grades, 
the batteries are called upon to furnish 
current for the electric motors. Besides, 
when the vehicle runs down grade the 
dynamo acts alone to charge the batteries, 
with a consequent saving of energy. The 
generating group uses one litre of car- 
bonated alcohol for one kilowatt-hour for 
the dynamo, and weighs only 350 pounds, 
or one-tenth the weight of the vehicle. 
The distance which may be covered by 
the electromobile is thus considerably in- 
creased, and it becomes practicable for 
long tours without having to stop for 
recharging. It is not claimed to be spe- 
cially economical to operate, but has the 
advantages which the electromobile posses- 
ses, namely, a light and silent running 
and ease of manceuvre. In case of a 
breakdown to the gasoline or alcohol motor 
the electric system may be used, and vice 
versa, thus lessening to a great degree the 
danger of remaining en panne, as the 
French say. This interesting system will 
be described and illustrated in a subse- 
quent article, as well as another petrol- 
electric type, the Lohner-Porsche, the 
latter differing radically from the preced- 
ing in the fact that the electric outfit is 
used entirely as a transmission device 
from the petrol motor to the wheels, and 
as the latter furnishes all the energy, no 
batteries are used. The motor in the rear 
drives a six-pole dynamo. The front 
wheels each carry a circular motor which 
forms, in fact, the hub of the wheel, being 
about eighteen inches in diameter. By 
means of a controller the current and 
consequently the speed can be regulated 
with ease, and the transmission is much 
more flexible than by the usual mechan- 
ical devices. 

A turbine plant which is to be erected 
in Austria will utilize the water power 
of the Save, between Zurschenwassern 
and Tazen. A syndicate has lately 
been formed for this purpose at Ley- 
bach. The energy will be distrib- 


uted over the surrounding district in 
which there is at present considerable 
industry. A dam is to be constructed 
across the Save at the first-named locality 
and the water will be taken off by a 
canal 3,000 feet long leading along the 
left bank of the river. The turbine 
station will be installed near Tazen. In 
this way a fall of about thirty feet 
(maximum) will be obtained, from which 
it is expected to obtain 3,000 horse-power. 
The syndicate expects to obtain a conces- 
sion of ninety years for the plant and 
the cost will be about half a million. 


C. L. DURAND. 
Paris, June 24. 
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News 


HE preliminary decision come to by 
the House of Lords Committee 
upon tube railways reported in my 

last notes has not been materially af- 
fected by the final result given this week, 
viz., that Mr. Morgan obtains possession 
of an absolutely new line across London 
from the west to northeast, and that Mr. 


. Yerkes’s endeavors to secure extensions to 


the lines already in his hands, which 
would have enabled him to have beaten 
his rival, have not been successful. But 
whereas Mr. Morgan has so far only the 
one line under his control, Mr. Yerkes has 
bought up quite a number of authorized, 
but not yet constructed, tubes which, 
working in conjunction with the Metro- 
politan District Railway Company, soon 
to be electrified—power being supplied to 
all his railways from a 50,000-kilowatt 
power-house at Chelsea—will provide 
cheap and rapid transit over London in all 
directions. An innovation this year, also, 
has been the sanctioning of a number of 
electric railways on the surface, of which 
we have not a sample in London, as dis- 
tinguished from tramways. Another 
matter which has somewhat astonished 
promoters this year, too, has been the 
searching enquiry made by the committee 
into the arrangements for providing the 
capital, and since the advent of the Amer- 
ican millionaires, with their stock of 
funds, very few lines depending upon 
public subscription have found Parlia- 
mentary favor. This is a not altogether 
unmixed blessing, as we have now quite a 
number of such tube railways authorized 
some years ago still awaiting construction 
owing to want of capital. Some of these 
are included in the batch secured by Mr. 
Yerkes’s underground railway company, 
recently formed, and those that are not 
have been seeking an extension of time 
in which to build. A misunderstanding 
appears to have arisen in some quarters as 
to the proposal to light the tunnels. This 
will be in addition to lighting the trains. 
The lights in the tunnel will not be always 
alight. 


Electricity supply in Manchester is 
leaping ahead with bounds, and the equip- 
ment of this town in this respect is little 
inferior to the huge system in Glasgow. 
Last week the large Stuart street station, 
at Manchester, was formally opened, and 
these brief particulars will show the trend 
of opinions of our English experts. The 
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from Great Britain. 


(By Our Special Correspondent.) 


current will be generated at 6,500 volts, 
three-phase, fifty-cycle, and transmitted 
to ten substations where it will be con- 
verted by synchronou3 motor-generators 
to 500 volts for traction and 240 volts for 
lighting and power. The opening cere- 
mony was performed by the Lord Mayor, 
who started up the one completed 2,500- 
horse-power set, of which, under the 
supervision of the consulting engineer, 
Dr. A. B. W. Kennedy, there will be aix 
eventually. The cost of this installation 
will be £492,000. In addition to this, 
however, a further equipment for the 
same station has been designed by the resi- 
dent engineer, Mr. Metzger, consisting of 
5,000-horse-power generators, which 
scheme will cost another £450,000, and 
the cost of the land, in connection with 
the whole installation, has been some £25,- 
000. It was only in March, 1901, that the 
scheme in its final form was passed, and 
with the rapidly increasing electric tram- 
way mileage of the city no time was wasted 
in pushing the work forward. When com- 
pleted it will be one of the largest power- 
houses in the United Kingdom. 


I have mentioned at various times the 
progress of the work of equipping St. 
Paul’s Cathedral with the electric light, a 
result of the beneficence of Mr. Pierpont 
Morgan. The installation was put into 
operation, so far as the nave, chancel, 
dome and crypts are concerned, at Whit- 
suntide for the first time. To an extent 
the work has been an extraordinary one 
inasmuch as it has involved the drilling 
of stone walls, for the reception of the 
wires, which are nearly 200 years old. 
Connection is made to the mains of the 
two city supply companies, a piece of com- 
mendable foresight. In fact, by means of 
æ double set of circuits alternate lamps 
are fed by either company. The system 
of distribution is a two-wire one at 200 
volts. 


In the days of the London Electric 
Cab Company, which it will probably 
be remembered had a very short existence 
somewhere about the year 1898, the 
British postal authorities utilized an elec- 
tric mail van which was manufactured on 
the principle adopted by the cab com- 
pany, but this particular mail cart ap- 
pears to have disappeared contemporane- 
ously with the company. Just recently, 
however, the Post Office has put into serv- 


ice another such cart, but which has been 
constructed by Mr. Carl Oppermann, of 
London, and fitted with a set of accumu- 
lators which has been subjected to severe 
trials in the matter of capacity and effi- 
ciency. Seen in the street this car is a 
striking contrast to the noisy and odorous 
cars to which London is fast becoming 
accustonied. 


With the near approach of the corona- 
tion festivities outside illumination work 
is being rapidly proceeded with, and so 
far as London itself is concerned, it is 
impossible to ignore the large number of 
fittings for gas. One readily accepted 
reason went the rounds to the effect that 
the London electric lighting companies 
refused to guarantee a supply, but this was 
very quickly contradicted, and having in 
mind the enormous amount of labor in- 
volved in connection with the actual light- 
ing of gas illuminations we are still left 
wondering. In the provinces much energy 
is being displayed, and at Huddersfield, 
as well as a few other towns, free current 
is to be given for display purposes. 


It is announced that Mr. Behr, in con- 
nection with his express mono-rail line 
between Liverpool and Manchester, will 
not go to the public for the necessary cap- 
ital, but will endeavor to finance the 
scheme himself. Whether Mr. Behr has 
taken this step as a result of similar un- 
successful efforts made on behalf of Lon- 
don tube railways I do not know, but it is 
astonishing how chary the British public 
are of putting money into electric traction 
enterprises. 


The first accident yet recorded on the 
surface contact system of tramways in 
Wolverhampton happened last week when 
a horse was killed through one of the 
studs remaining charged after the car had 
passed. Other small shocks have also been 
noticed, but they have not been put down 
to this cause. In connection with surface 
contact systems, the Beery corporation, in 
Lancashire, has entered into an arrange- 
ment whereby the Johnson-Lundell Elec- 
tric Traction Company is to lay down au 
experimental section on its system. 


The Tramways and Light Railways Ex- 
hibition in London, the first of which 
was held in 1900, will be again opened 
on July 1, and a splendid entry of ex- 
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hibitors has been secured. As on the 
previous occasion the Westinghouse com- 
pany has rented a tremendous space, and 
its exhibit will run the full length of 
the exhibition building. I hope to say 
something more about this later on. 


Lord and Lady Kelvin, on their return 
home from America, spoke in high terms 
of their reception. 


The Institution of Electrical Engineers, 
whose good work in the interest of the in- 
dustry I mentioned in my last notes, has 
good reason to be satisfied with its labors. 
The objection to the inclusion of gener- 
ating stations under the Factories Act has 


led to a modification of certain provisions - 


of that act when applied to these build- 
ings, and apropos of the outburst of in- 
dignation against legislation as applied 
to the electrical industry generally, the 
government has consented to receive a 
deputation which will place the whole 
matter before it. The agitation raised by 
the Institution has received unusual atten- 
tion and good should result from the work 
of the deputation above referred to. 


The effort to maintain street lighting 
at Shipley by means of Nernst lamps did 
not meet with the success anticipated, and 
they have been removed. 


Another project similar to the one for 
a railway from London to Brighton, which 
was knocked out this session on a technical 
point, is for an electric railway from Lon- 
don to Dover, a distance of over seventy 
miles, which it is proposed to cover in 
fifty minutes. The accommodation at 
present 1s too bad for words, and no one 
would regret it if a bill was introduced 
next session. 


The American Exhibition, which has 
been fairly extensively advertised over 
here, opened on Saturday, but was a disap- 
pointment, both from a general and an 
electrical point of view, but as is not un- 
usual with exhibitions at the Crystal 
Palace, a week or so may witness a great 
improvement all around. 


Professor Carus-Wilson, who a week or 
so ago read a paper before the Institution 
of Electrical Engineers on the “Electrifi- 
cation of Steam Railways in Italy,” drew 
comparisons between the methods adopted 
out there and the possible result of a 
similar experiment on any English main 
. steam lines. But the outstanding feature 

of the discussion which followed was the 
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gloomy attitude taken up by some traffic 
managers as to the impossibility of the 
electrification of steam railways here to 
any great extent, a view partly shared by 
the president, Mr. W. E. Langdon, who is 
electrical engineer to the Midland Rail- 
way Company. 


The daily papers of the municipal per- 
suasion, guided by persons possessing suf- 
ficient engineering capability to influence 
an opinion, have lately been delating with 
considerable energy against the aims and 
operations of the British Electric Trac- 
tion Company, a body which for some 
years now has been steadily securing con- 
trolling interests in numerous steam and 
horse tramway concerns with the view of 
ultimately working them by means of elec- 
tric traction, in addition to obtaining 
powers to construct new lines. The scope 
of the British Electric Traction Company, 
however, does not end here, for closely 
allied to it—indeed promoted by it—are 
the majority of the electrical power dis- 
tribution schemes which have sprung into 
existence during the past year or two. In 
all this, the votaries of municipal trad- 
ing foresee a terrible finality akin to mill- 
ionaire Morgan’s trusts and combina- 


- tions, and perhaps, for all one can see at 


the moment, this opinion may not be very 
wide of the mark. But in Great Britain 
we have to deal with peculiar circum- 
stances. In spite of the municipalizing 
tendencies of the larger towns, such as 
Glasgow, Manchester, Liverpool, etc., and 
the rapidity with which such tendencies 
are put into practical shape, a peculiarly 
stubborn dog-in-the-manger policy per- 
vades numerous local governing bodies in 
respect of the domain of industry now 
being entered by the British Electric 
Traction Company, and presuming that 
this company has not appeared on the 
scene, as our municipal friends would 
seem to desire, we may take to ourselves 
the consolation that existing conditions, 
such as horse and steam tramways, gas 
lighting and steam power driving for 


factories, etc., would continue to prevail 


until no one knows when. What the 
British Electric Traction Company and 
its offshoots effect is this: To all intents 
and purposes they buy up, say, a steam 
tramway by the acquisition of a majority 
of the shares and in due course convert 
it to electric tractions. Numerous such 
lines have so been dealt with up to date. 
When this mode of procedure was first 
commenced no one took particular notice 
of it—certainly not our political munic- 
ipal advocates—but in course of time the 
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list of tramways coming into the hands 
of the company in this way has grown to 
such formidable dimensions that the op- 
ponents of private joint stock enterprise 
on a large scale have been seized with an 
alarm which has at last found its vent in 
the more antagonistic of the daily news- 
papers. Everyone sees disadvantages in 
things of this nature, but these draw- 
backs must be viewed with calmness in the 
full knowledge that an industrial and 
commercial progress is being made 
thereby which would otherwise not take 
place, for if left to the local authorities 
no effort would be made, and if left to the 
existing companies no money would be 
forthcoming. Tramways, in the opinion 
of many, are one of those things which 
should be in the hands of the munic- 
ipality, for the reason that every one in 
the district utilizes them and helps to 
make them a financial success, but if the 
said municipalities lack the necessary en- 
terprise or funds to give an efficient and 
up-to-date means of locomotion, the cause 
of municipal trading is not strengthened 
by strenuous efforts to prevent private 
individuals taking the risk. | 


Mr. A. P. Trotter, the electrical ad- 
viser to the Board of Trade, persists in 
bringing before the public the harmless- | 
ness of the electrical pressures commonly 
employed on street electric tramways, and 
in personally demonstrating the nugatory 
effect under normal conditions of the 


human system is probably accomplishing 


more in the cause of electric traction by 


‘dissipating the undoubted public prejudice 


which occasionally finds its way to the 
surface than anything else is likely to do. 


Following on his practical and personal 
demonstrations at the Institution of Elec- 


trical Engineers some months ago, he per- 
formed similarly amusing feats upon a 
length of third-rail, 500-volt conductor, 
attired with the conventional dress suit at 
the annual convention of the Institute 
of Civil Engineers last week. 


An unfortunate and lamentable fire oc- 
curred a few days ago at the stores of the 
General Electric Company in Queen 
Victoria street, whereby some ten per- 
sons, mostly very young girls, were burnt 
to death and a large number of others 
injured by jumping from the sixth floor 


windows. Stocked with a large quantity 

of material for illumination purposes, as 

the stores were, the fire spread with amaz- 

ing rapidity, and the lack of a sufficiently 

long fire escape at the commencement 

leaves a sad death roll. A. W. 
London, June 21. 
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NOTES ON THE THEORY OF THE SYN- 
CHRONOUS MOTOR, WITH SPECIAL 


REFERENCE TO THE PHENOMENON 
OF SURGING. 


BY CHARLES PROTEUS STEINMETZ. 


I. 


While an induction motor at constant 
impressed voltage is fully determined as 
regards to current, power factor, efficiency, 
etc., by one independent variable, the load 
or output, in the synchronous motor two 
independent variables exist, load and field 
excitation. That is, at constant im- 
pressed voltage the current, power fac- 
tor, etc., of a synchronous motor can at 
the same power output be varied over a 
wide range by varying the field excita- 
tion, that is, the counter electro-motive 
force or ‘‘ nominal induced electro-motive 
force.” Hence the synchronous motor 
can be utilized to fulfill two independent 
functions, to carry a certain load and to 
produce a certain wattless current, lag- 
ging by under-excitation, leading by over- 
excitation. Synchronous motors are, there- 
fore, to a considerable extent used to 
control the phase relation and thereby 
the voltage, in addition to producing 
mechanical power. 


The sume applies to synchronous con- 
verters. 

With given impressed electro-motive 
force, field excitation or counter electro- 
motive force corresponding thereto, and 
load, determine by the usual theory all 
the quantities of the synchronous motor, 
as current, power factor, etc. Thus, if 
in diagram Fig. 1, O E = e = electro- 
motive force consumed by the counter 
electro-motive force of the synchronous 
motor as corresponding to its field exci- 
tation, and if P, = output of motor (ex- 
clusive of friction and core loss and, if 
the exciter is driven by the motor, power 
consumed by the exciter), 7, = P,/e = 
energy component of current, represented 
by © I, and the current vector therefore 
must terminate ona linet perpendicular 
to Ol, If, then, r = resistance and z 
= reactance of the circuit between counter 
electro-motive force e and impressed elec- 
tro-motive force e O E, = tir = electro- 
motive force consumed by resistance, 
OF, =i = electro-motive force con- 
sumed by reactance of the energy current 
i,, hence O E’, = electro-motive force 
consumed by impedance of the energy 
current i, and the impedance voltage of 
the total current lies on the perpendicu- 
lar on O Et. Producing O E, = O EK, 
and drawing an arc with the impressed 
electro-motive force e, as radius and E, as 


A paper presented at the nineteenth annual conven- 
tion of the American Institute of Electrical Engineers 
Great Barrington. Mass., June 18 to 21, 1902. 
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centre, the point of intersection: with e, 
gives the impedance voltage O E', and 
corresponding thereto the current O I = 7; 
andcompleting the parallelogram O E E, E! 
gives the impressed electro-motive force 
OK. 

Hence, by impressed electro-motive 
force ¢, counter electro-motive force 
e, and load P,, the polar diagram is 


Fro, 1. 


determined, und thereby the vectors O I 
= current O E, = impressed electro-mo- 
tive force, O E = counter electro-motive 
force, and their phase relation. 

Or, in symbolic representation, let: 

E, = e + 7 6 = impressed electro- 
motive force; e = p/e? + e? (1) 


E = e + je = electro-motive force 
consumed by counter electro- 
motive force; e = p/e? + e” (2) 

I = i = current, assumed as zero vec- 
tor. 

Z = r—j xv = impedance of circuit 


between e, and e. 

Z is the synchronous impedance of the 
motor, if e, is its terminal voltage. It is 
the impedance of transmission line with 
transformers and motor, if eis terminal 
voltage of generator, and Z is synchronous 


Frc. 2, 


impedance of motor and generator, plus 
impedance of line and transformer, if e, 
is the nominal induced electro-motive 


force of the generator (corresponding to 
its field excitation). 


It is, then : 

3 KE, = E+72Z (3) 
or: 

e je =e +j tir—jiz (4) 

and, resolved : 
a (5) 
Le =e — ir (6) 
The power output of the motor (inclu- 
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sive of friction and core loss, and if the 
exciter is driven by the motor, power con- 
sumed by exciter) is current times energy 


component of induced _ electro-motive 
force, or: 

Psi (7) 

Hence, the calculation of the motor, 


from power output P,, occurs by the 
equation: 


Chosen: 7 = current. 
(1) e' = P/i 
(5) e =etir 
(1) e = + Vez — e" 
(6) e =e +i2 
(2) e = Set + ec” 


That is, at given power Py, to every 


value of current i correspond two values 


of the counter electro-motive force e (and 
hence the field excitation). 

For illustration are plotted in Fig. 2, 
curves giving the current i as function 
of the counter electro-motive force e, at 
constant power P., the so-called ‘‘syn- 


chronous motor phase characteristics,” 
for the values : 


e, = 2,700 volts 
Z2==1—i J ohms 
and 


P, = 20, 200, 400, 600, 800, 1,000 kilo- 
watts output. 
The five equatious of the synchronous 
motor: 
(1) e = e? + e” 
(2) e =e* + e” 
(7) Peseti 
(5) e =e+tir 
(6) es =e —ixr 
determine the five quantities: es, e, ey 5 
ey”, e, as functions of P, and ¿. 
The condition of zero phase displace- 


ment, or unity power factor at the im- 
pressed electro-motive force e, is: 


Cy =) 
hence : ey = fo and 
(6) e =ia 


(5) e =e— ir 
hence: 
e = (€ —irfp +ë . (8) 
a quadratic equation, the hyperbola of 
unity power factor, shown as dotted line 
in Fig. 2. 
In this case, the power is found by 


substituting e' = e — i rin P, =e t, as: 
P=eti—e"r (9) 

or: f 

= Vi rB 

1 24 bees e (10) 


As maximum output of the synchronous 
motor follows herefrom : 


in above instance : 
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P, = 1,210 kilowatts at: 
am peres. 

The curve of unity power factor (8) 
divides the synchronous motor phase 
characteristics into two sections, one, for 
lower e, with lagging. the other with 
leading current. 

The study of these ‘‘ phase character- 
istics,” Fig. 2, gives the best insight into 
the behavior of the synchronous motor 
under conditions of steady operation. 

Of special imterest are the ‘load 
curves” of the synchronous motor, or 
curves giving, at constant excitation : e = 
constant. the current, power factor, 
efficiency and apparent efficiency as 
function of the load or output P = P, — 
(friction + core loss + excitation). Such 
load curves are represented in Figs. 3, 4, 
5, 6, 7 for e = 1,600, 2,800, 2,000, 2,400, 
2,180 volts. ‘They are derived from Fig. 2 
as the intersection of the curves P, = 
constant with the vertical lines e = con- 
stant. 

Hence, while an induction motor has 
one load curve only, a synchronous motor 
has an infinite series of load curves, depend- 
ing upon the value of e. 

As seen, for low values of e (e-= 1,600 
under excitation, Fig. 3), the load curves 
are similar to those of an induction motor. 
The current is lagging, the power factor 
rises from a low initial value toa maximum, 
and then falls again. With increasing 
excitation (e = 2,000, Fig. 5) the power 
factor curve rises to values beyond those 
availavle in induction motors, approaches 
and ultimately touches unity, and with 
still higher excitation (e = 2,180, Fig. 7) 
two points of unity power factor exist, at 
P=20and P= 450 kilowatts out put, which 
are separated bya range with leading cur- 
rent, while at very low and very high load 
the current is lagging. The first point of 
unity power factor moves toward P = O, 
and then disappears, that is, the current 
becomes leading already at no load, and 
the second point of unity power factor 
moves with increasing excitation toward 
higher loads, from P = 450 kilowatts at 
e = 2,180 in Fig. 7, to P = 100 kilowatts 
at e = 2,400 and P = 900 kilowatts at e = 
2,800, while the power factor and thereby 
the apparent efficiency decreases at light 
loads. The maximum output increases 
with the increase of excitation and almost 
proportionally thereto. 

It is interesting that at e = 2,180, the 
power factor is practically unity over the 
whole range of load up to near the maxi- 
mum output. It is shown once more in 
Fig. 7 with increased scale of the ordinates. 
A synchronous motor at constant excita- 
tion can. therefore, give practically unity 
power factor for all loads. 

The resistance r = 1 ohm is assumed so 


i = 1,100 
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as to represent asynchronous motor inclu- 
sive of transmissiun line, with about nine 
per cent loss of energy in the line at 400 
kilowatts output. 

The friction and core loss are assumed 
as 20 kilowatts, the excitation as 4 kilo- 
watts at e = 2,000. 

Considering the intersections of a hori- 
zontal line with the constant power curves 
of Fig. 2, gives the characteristic curves 
of the synchronous motor when operating 
on constant current. Such curves are 
shown for í = 300 in Fig. 8. They illus- 
trate that at the same impressed voltage 
with the same current input the power 
output of the synchronous motor can vary 
over a wide range, and also that for each 


HEE m 


¢.=2200 ea aes 
etro T 
zZy14 


ie ee 


ea 


Fras. 8 AND 4. 


value of power output two points exist, 
one with lagging, the other with leading 
current. 

As regards phase characteristics and 
load characteristics, the same applies to 
the synchronous converter as to the syn- 
chronous motor, except that in the former 
the continuous current output affords a 
means of automatically varying the excita- 
tion with the load. : 


II. 


In the preceding theory of the syn- 
chronous motor the assumption has been 
made that the mechanical output of the 
motor equals the power developed by it. 
This is the case only if the motor runs at 
constant speed. If, however, it acceler- 
ates, the power input is greater, if it 
decelerates, less than the power output, 
by the power stored in and returned by 


l 
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the momentum. Obviously, the motor 
can neither constantly accelerate nor de- 
celerate, without breaking out of syn- 
chronism, since the counter electro-motive 
force e must remain within a quarter wave 
of the impressed electro-motive force eg, 
assuming the latter as of constant fre- 
quency. 

If, for instance, at a certain moment 
the power produced by the motor exceeds 
the mechanical load (as, for instance, in 
the moment of throwing off a part of the 
load), the excess power is consnmed by 
the momentum as acceleration, causing an 
increase of speed. The result thereof is 
that the phase of the counter electro- 
motive force e is not constant, but the 
vector e (in Fig. 1) moves backward to 
earlier time, or counter clockwise, at a 
rate depending upon the momentum. 
Thereby the current changes and the 
power developed changes and decreases. 
As soon as the power produced equals the 
load, the acceleration ceases, but the 
vector e still being in motion, due to the 
increased speed, further reduces the power, 
causing a retardation and thereby a de- 
crease of speed, at a rate depending upon 
the mechanical momentum. In this 
manner a periodic variation of the phase 
relation between e and es and correspond- 
ing variation of speed and current occurs, 
of an amplitude and period depending 
upon the circuit conditions and the 
mechanical momentum. 

If the amplitude of this pulsation has a 
positive decrement, that is, is decreasing, 
the motor assumes after a while a con- 
stant position of e regarding e, that is, 
its speed becomes uniform. If, however, 
the decrement of the pulsation is nega- 
tive, an infinitely small pulsation will 
continuously increase in amplitude, until 
the motor is thrown out of step, or the 
decrement becomes zero, by the power 
consumed by forces opposing the pulsa- 
tion, as anti-surging devices. If the de- 
crement is zero, a pulsation started at 
once will continue indefinitely at con- 
stant amplitude. This phenomenon, a 
surging by what may be called electro- 
mechanical resonance, must be taken into 
consideration in a complete theory of the 
synchronous motor. 

Let : 

E, = & = impressed electro-motive 
force, assumed as zero vector. 

E = e (cos B + j sin 8) = electro-mo- 
tive force consumed by counter electro- 
motive force of motor where: 8 = phase 
angle between E, and E. 

Let: 

Z= r—jz,z = Vt + . = inped- 
ance of circuit between E, and E, and: 
tana = T/r 

The current in the system is: 


e — E e¢—ecosB — jesin B 
z je 
= (1/z) {Les cos a — e cos (a + B)} 
+ j [e sina — e sin (a + B )]} (11) 
The power developed by the synchronous 
motor is: 
= [E I} 
= (e/z) {[cos B [e cos a — e cos (a 
+ 8)] + sin B [e sin a — e sin 
(a + 8)]; 
= (6/z) ![eo cos (a — B) — e cos a|: 
(12) 
If, now, a pulsation of synchronous 
motor occurs, resulting in a change of 
the phase relation 8 between the counter 
electro-motive force e and the impressed 
electro-motive force e, (the latter being of 
constant frequency, thus constant phase), 
by an angle 8, where ô is a periodic fnnc- 
tion of time, of a frequency very low 
compared with the impressed frequency, 
then the phase angle of the counter 
electro-motive force e is: 8 + 8; and the 
counter electro-motive force is: 


E = e {cos (B + 8) + j sin ( 8 + 8)! 
hence the current: 
= (1/z) {[e, cos a — e cos (a + B + 8)] 
+ 7 [e sin a — e sin (a + B 
+ 8)]} 


= I Esin $ } sin (a+ B+s)—j 


I= 


8 
VETEEN | ayy 
the power: 

P = e/z {e, cos (a — B 8) — e cos a: 
E 2e he . ô. ô 
= Pa + - gin z sin (a —B— z) 

(14) 
Let now: 


vo = mean velocity (linear, at radius of 
gyration) of synchronous machine 

8 = slip, or decrease of velocity, as 
fraction of v», where s is a (periodic) 
function of time; hence: 

v = v (1 — s) = actual velocity, at 
time £. 

During the time element dt, the posi- 
tion of the synchronous motor armature 
regarding the impressed electro-motive 
force e and thereby the phase angle 
B + ô of e, changes by: 
di’=27Nsdt 

=sdļd g (15) 
where: 

gp=2rNt 
and: 

N = frequency of impressed electro-mo- 
tive force e, 


Let: 

m = mass of revolving machine ele- 
ments, and 

M, = 4 m v = mean mechanical mo- 


mentum, reduced to joules or watt- 
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seconds, then the momentum at time ¢ 
and velocity v = v (1 — s) is: 

M = 4 m vè (1 — 8) 
and the change of the momentum during 
the time element dt is: 


d M 
dt 


hence, for small values of 8: 


rr ———— =< 7 
: Se z 

Í Í | POrPER racy a 4 

f s $ $ 
+ $ 
l 
4 
+ 


-= — m vë (1 — 8) ne 


aa d a 5.4) J 


a A S OS | 


(16) 
since : 
(dp/dt) = 2 x N, and from (15): 
8 = (d 8/dp) 
(ds/dp) = (#8/dg") 
it is : 
(da M/dt) = — 4 x N M, (d%5/d¢") 
(17) 


Since, as discussed, the change of mo- 
mentum equals the difference between 
produced and consumed power, the excess 


of power being converted into momentum, 
it is: 
P — P, = (da M/d?) (18) 
and, substituting (14) and (17): 
€ eo 


. ô ô 
sin tie sin (a — B 7) 


t- PN Mo-3 ie SN (19) 


Assuming ô as a small angle, that is, 
considering only small oscillations, it is : 
Se, 


ay 
mA 
\ 
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sin (6/2) = (8/2) 
sin [a — B — (8/2)] = sin (a — £) 
hence, substituted in (18) : 
C ô 
° d g? = 


(20) 


fi Ssin (a — B) +4rNM 


and, substituting : 
a = [e e, sin (a — B]/[4 r N z M] (21) 
it is: 
ad + (d'*5/d g) = 0 (22) 
This differential equation is integrated 
by: 
=AeC¢ (203) 
which, substituted in (22) gives: 
aAcCo+ AC'e (CH= 0 
a+C?—=—0 
= + 4y — a (24) 
(1) Ifa < 0, it is: 
ô = A e + md + A, e — mo 


where 
-ajat le e Sin (B — a) 
BES AT Ge Ny Mi, 

Since in this case, e + meo is contin- 
ually increasing, the synchronous motor 
is unstable. That is, without oscillation 
it drops out of step, if 8B > a 

(2) Ifa > 0, it is, denoting: 


SSS ee 


kag a = Ra e, sin ea 
ô= A, € E 
PDS +jn¢ +jno 
or, substituting for e and e 


the trigonometric functions : 


ô= (A, + A,)cosn p +7 (A,— Ay) sin n p 
or: ô = B cos (n p+ y) (25) 

That is, the synchronous motor is in 
stable equilibrium, when oscillating with 
a constant amplitude B, depending upon 
the initial conditions of oscillation, and a 
period, which for small oscillations gives 
the frequency of oscillation : 


Noo tN 


a A e e sin (a — B) 
4r Nz M, (26) 


In the instance given in Part I it is: 


e = 2,200 volts. . Z = 1 — 4 ïj ohms, 
or: z= 4.12; a= 760°. 

Let the machine, a 16-polar 60-cycle 
400-kilowatt revolving field synchronous 
motor, have the radius of gyration of 20”, 
a weight of the revolving part of 6,000 lbs. 

The momentum then is: M, = 850,000 
joules. 

Deriving the angles 8, corresponding 
to given values of output P and excita- 
tion e, from the polar diagram, or from 
the symbolic representation, and substi- 
tuting in (26), gives the frequency of os- 
cillation: 
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P = 0: . 

e = 1600 volts 8 = — 2° N, = 2.17 cycles, or 130 periods per minute. 
2180 “< + 3° 2.50 “ 0 “ «  « 
23800 “ + 5° 2.85 “ 169 s i 

P = 400 kilowatts: 

e = 1600 volts 8 = 33° N, = 1.90 cycles, or 114 periods per minute. 
2180 “< 21° 2.31 “s 139° S&S 
2800 ‘* 22° 2.61 < 154“ n i 


As seen, the frequency of oscillation 
does not vary much with the load and 
with the excitation. It slightly decreases 
with increase of load, and it increases 
with increase of excitation. 

In this instance, only the momentum 


of the motor has been considered, as 


would be the case for instance in a syn- 
chronous converter. 

In a direct connected motor-generator 
set, assuming the momentum of the di- 
rect current generator armature equal 
to sixty per cent of the momentum of 
the synchronous motor, the total mo- 
mentum is M, = 1,360,000 joules, hence, 
at no load: 


anti-surging device at full frequency, if 
the same relative proportions could be 
retained at full frequency as at the fre- 
quency of slip s. That is, P, is the power 
produced by the motor as induction ma- 
chine at slip s. Instead of P, the power 
generated by the motor, has to be substi- 
tuted then in the preceding equations the 
value P + P,. 

The equation (18) then assumes the 
form: 

P + P, — P, (1 — p 8) = (dM/dt) | 
or: 
(P — P.) + (Pit p Pos) = (aM /dt) 

(27) 
or, substituting (17) and (1+) 


P=0 
e = 1,600 volts: Ne = 1.72 cycles, or 103 periods per minute. 


1.98 “ 
1.230“ 


III. 

In the preceding discussion of the surg- 
ing of the synchronous machines, the as- 
sumption has been made, that the me- 
chanical power consumed by the load is 
constant, and that no damping or anti- 
surging devices were used. 

The mechanical power consumed by the 
load varies, however, more or less with 
the speed, approximately proportional to 
the speed if the motor directly drives 
mechanical apparatus, as pumps, etc., 
and at a higher power of the speed if 
driving direct current generators, or as 
synchronous converter, especially when 
in parallel, with other direct current gen- 
erators. Assuming, then, in the general 
case the mechanical power consumed by 
the load to vary, within the narrow range 
of speed variation considered during the 
oscillation, as the p th power of the speed, 
in the preceding equation instead of P, is 
tobesubstituted: P,(1—s)? = Pe (1—p 8). 

If anti-surging devices are used, and 
even without these in machines in which 
eddy currents can be induced by the os- 
cillation of slip, in solid field poles, etc., 
a torque is produced more or less propor- 
tional to the deviation of speed from syn- 
chronism. This power assumes the form 
P, = c’s, where œ is a function of the 
conductivity of the eddy current circuit 
and the intensity of the magnetic field of 
the machine; œ is the power which would 
be required to drive the magnetic field of 


the motor through the circuits of the 


119 c6 6c cc 
134 éé cé 6 


(2 e e/z) sin (8/2) sin [a — B (8/2)] + 
(+ p P) (d 8/d g) + 4r NM, 
(a°3/dg") = 0 (28) 

and, for small values of ô: 

a8+2b(d8/d p) + (d8/d p) =0 
| (29) 

a = [e e, sin (a — B)]/[4 r N z Mo] 

b=[e+pPl/I8*NM,)] (30) 


Of these two terms b represents the . 


consumption, a the oscillation of energy 
by the pulsation of phase angle 8; 4 and 
a thus have a similar relation as resistance 
and reactance in alternating current cir- 
cuits, or in the discharge of condensers ; 
a is the same term as in Part II. 
Differential equation (29) is integrated 
by: 
which, substituted in (29) gives: 


C 
$=Ac” (31) 
Co $ Co 
aAe 4+26CAc +CAe =) 
a+26C+C=0 
which equation has the two roots: 
C,=—b+ va 
C: = —b — vV — a (32) 


(1) If:a < 0, or negative, that 18, 
B < a, C, is positive and C: negative, and 
the term with C, is continuously increas- 
ing, that is, the synchronous motor is 
unstable, and, without oscillation, drifts 
out of step. 

(2) If:0 <a < b, or «@ positive, 
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and b? larger than a (that is, the energy 
consuming term very large), U' and C*are 
both negative, and by substituting: 
+ yb — a =f, it is: 


C,=—(d—f), G=—(G+f) 
hence : 
ae er — (b PAN i —(6+f)¢ 
(33) 


That is, the motor steadies down to its 
mean position logarithmically, or without 
any oscillation. 

<a 
[(ct + p Po)*]/[16 = NM,] 

< [e e sin (a — B)}/z (34) 
is the condition under which no oscilla- 
tion can occur. 

As seen, the left side of (34) contains 
only mechanical, the right side only elec- 
trical terms. 

(3) a >b. 

In this case, y — a is imaginary, 

and, substituting : 


or: 


g=Va—- 
it is: 
C: = — b — j g 
hence : 
-bọ +jg¢ -j 
=e ‘(Ac a m] 


and, substituting the trigonometric for 
the exponential functions, gives ulti- 
mately : 


—b 
S= Be cos(gp+8) (35) 


That is, the motor steadies down with 
an oscillation of period : 


No =g N = 
Neesn(@—B) _ (A+pPY 
N 4r z Mo 64 z? Mè] (36) 


and decrement or attenuation constant. 


b = [c + p PoJ/[8 = NM.) 


IV. 


It follows, however, that under the 
conditions considered, a cumulative surg- 
ing, or an oscillation with continuously 
increasing amplitude, can not occur, but 
that a synchronous motor, when displaced 
in phase from its mean position, returns 
thereto either aperiodically, if &' > a, or 
with an oscillation of vanishing ampli- 
tude, if b° < a. At the worst, it may os- 
cillate with constant amplitude, if 6 = 0. 

Cumulative surging can, therefore, 
occur only if in the differential equation, 
(29) 
a8 +25(d8]/[d p] + [P 8]/[d P] =0 
the coefficient 5 is negative. 

Since c, representing the induction 
motor torque of the damping device, ete., 
is positive, and p P, is also positive ( p be- 
ing the exponent of power variation with 
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speed), this presupposes the existence of 
a third and negative term, (— h'/ 8r 
NM,), in ò: 

b = [e + p Pe — 1]/[8 7 NM,] (39) 

This negative term represents a power: 

P, = — A's (33) 
that is, a retarding torque during slow 
speed, or increasing $, and accelerating 
torqueduring high speed, or decreasing B. 

The source of this torque may be found 
external to the motor, or internal, in its 
magnetic circuit. 

External sources of negative P, may be, 
for instance, the magnetic field of a self- 
exciting direct current generator, driven 
by the synchronous motor. With de- 
crease of speed, this field decreases, due 
to the decrease of generated voltage. and 
increases with increase of speed. This 
change of field strength, however, lags 
behind the exciting voltage and thus 
speed, that is, during decrease of speed 
the output is greater than during increase 
of speed. If this direct current generator 
is the exciter of the synchronous motor, 
the effect may be intensified. 

The change of power input into the 
synchronous motor, with change of speed, 
may cause the governor to act on the 
prime mover driving the generator, which 
supplies power to the motor, and the lag 
of the governor behind the change of out- 
put gives a pulsation of the generator 
frequency, of ¢, which acts like a negative 
power P.. The pulsation of impressed 
voltage, caused by the pulsation of 8, muy 
give rise to a negative P, also. 

An internal cause of a negative term P, 


is found in the lag of the synchronous. 


motor field behind the resultant magneto- 
motive force. In the preceding discus- 
sion, e is the ‘‘ nominal induced electro 
motive force ” of the synchronous machine, 
corresponding to the field excitation. 
The actual magnetic flux of the machine, 
-however, does not correspond to e, and 
thus to the field excitation, but corre- 
sponds to the resultant magneto-motive 
force of field excitation and armature 
reaction, which latter varies in intensity 
and in phase during the oscillation of £. 
Hence, while e is constant, the magnetic 
flux is not constant, but pulsates with the 
oscillations of the machine. This pulsa- 
tion of the magnetic flux lags behind the 
pulsation of magneto-motive force, and 
thereby gives rise to a term in ġ equation 
(37). If Po, B, e &, Z are such that a 
retardation of the motor increases the 
demagnetizing force of the armature 
reaction, a negative term P, appears, other- 
wise a positive term. 

P, in this case is the energy consumed 
by the magnetic cycle of the machine at 
full frequency, assr ming the cycle at full 
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frequency as the same as at frequency of 
slip s. 

Or inversely, e may be said to pulsate, 
due to the pulsation of armature reaction, 
with the same frequency as 8. but with a 
phase, which may either be lagging or 
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leading. Lagging of the pulsation of e 
causes a negative, leading a positive P,. 
P,, therefore, represents the power due 
to the pulsation of e caused by the pulsa- 
tion of the armature reaction. 
Any appliance increasing the area of 
the magnetic cycle of pulsation, as short- 


circuits around the field poles, therefore, 
increases the steadiness of a steady and 
increases the unsteadiness of an unsteady 
synchronous motor. 

In self-exciting synchronous converters. 
the pulsation of e is intensified by the 
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pulsation of direct current voltage caused 
thereby, and hence of excitation. 

Introducing now the term P, = — k’ 8 
into the differential equations of Part IIT, 
gives the additional cases : 


b < 0, or negative, that is: 
(° + pPo—h*)/(8aNM,) <0 (39) 


Hence, denoting: 


b = — b = (A? Ep ee p Pay, ( R a NM.) 
gives: 
(H if: bf>a: fat Vitra 
h BE b — 
ô= Ae a suas A. € ene: ; 
(49) 


That is. without oscillation, the motor 
drifts out of step, in unstable equilibrium. 


(5) if: a> b&b: J = Va — b’ 


b, 9 
cos (y p + 8) (41) 


That is. the motor oscillates, with con- 
stantly increasing amplitude, until it 
drops out of step. This is the typical 
case of the cumulative surging by electro- 
mechanical resonance. - 

The problem of surging of synchronous 
machines, and its elimination. thus re- 
solves into the investigation of the co- 
efficient : 


b=[eF+ypP,—A]/[8 r NM] 


ae i 


while the frequency of surging. where 
such exists, is given by: 


(Nee sin(a—B) (e+ p Po — A) 
4r z Mo 


642° Mè 


wn" 

Case (4). steady drifting out of step, 
has only rarely been observed. 

The avoidance of surging thus requires : 

(1) An elimination of the term A, or 
reduction as far as possible. 

(2) A sufficiently large term e, or 

(3) A sufficiently large term p Po. 

(1) refers to the design of the syn- 
chronous machine and the system on 
which it operates. (2) leads to the use 
of electro-magnetic anti-surging devices, 
as an induction motor winding in the 
field poles, short-circuits between the 
poles, or around the poles. and (3) leads 
to flexible connection to a load or a mo- 
mentum, as flexible connection with a 
flywheel, or belt drive of the load. 

The conditions of steadiness are : 


B <a 
ct pP,—h > 0 
and if : 
[Fe +p Po — PP/(16 r NM,)| > [le eo 
sin (a — f) ]. 2 
no oscillation at all occurs, otherwise an 
oscillation with decreasing amplitude. 


Ee eee 


July 12, 1902 


Electrical Service in Military 
Operations. 
During the recent visit of the 


Thirteenth Regiment, Heavy Artillery, 
N. G. S. N. Y., to Peekskill, N. Y., Com- 


THE FLYING TELEPHONE OUTFIT AT THE 
f N. 


pany M gave a demonstration of impro- 
vised submarine torpedoing, the apparatus 
being put together with what could be 
picked up in camp. Out of black powder, 
axle grease and two empty kegs, the de- 
tail manufactured a water-tight mine 
which was sunk about 150 yards off the 
outpost, connected by rubber insulated wire 
with an incandescent light fuse, and suc- 
cessfully discharged. A second mine was 
put under the water-logged hull of a brick 
schooner that had been fast in the mud 
near a railroad trestle for the last thir- 
teen years. This work was successfully 
accomplished late at night without 
lanterns, and although the charge used 
was not strong enough to destroy the 
derelict, it tore its hull apart, inflicting 
considerable damage. 

Probably one of the most interesting 
features of the week that this organiza- 
tion had at the instruction headquarters 
was the work done by the flying telephone 
line. This was manned by a detail from 
Company M, under the direction of 
Sergeant M. C. Sullivan. They prac- 
tically performed the service of electrical 
scouts. The complete outfit consisted of 
a regulation army wagon upon which a 
reel had been built by the carpenters, and 
served by a detail of six men. Portable 
telephone instruments were used, strapped 
to carrying cases on the backs of the 
The three miles of insulated wire 
was laid with great rapidity and so placed 


scouts. 
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that the scouts could bridge in and make 
connections at any point on the line. The 
work done consisted principally of notify- 
ing the gunners of the results of the 
firing, the scouts being located in a bomb- 
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proof shelter in close proximity to the 
targets. The instruments were specially 
designed to operate over a line the insu- 
lation of which between conductor and 
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was of the most temporary character, no 
effort being made in its construction for 
its preservation, except to avoid the ob- 
struction of gateways going along the 
road. It was reeled from the wagon as 
though it were rope, and could have been 
built with the team going at a trot had 
occasion required it. The insulation of 
the line to earth was found to be very 
low, but its conductivity was very high, 
being composed of No. 14 B. & S. high- 
grade copper. 

The camp end of the line was grounded 
to the waterworks. The target end was 
made by forming a pool and submerging 
a number of metal washbasins connected 
together. The accompanying illustrations 
show the service outfit, which of course 
is not the best that might be used. This 
is a regular four-wheeled wagon from 
the quartermaster’s department. With a 
two-wheeled wagon the range of covera- 
tion would be very much increased, and 
the speed with which the conductor could 
be laid down made more rapid. Another 
illustration shows the scouts at the 
furthest point of advance, the officer in 
charge giving directions to the operator 
who has his instrument strapped to his 
back, the receiver and transmitter being 
carried. 

The men who formed the detail in car- 
rying out the work are mostly students of 
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earth could be very low, and in case it 
became broken from any cause would still 
be able to render service. The design 
was a departure from that generally used 
on commercial lines in that it required 
more ‘battery power and a little louder 
speech to get good results. The line built 
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technical institutions and are very 
enthusiastic over this oppertunity to put 
into practice the work upon which they 
are studying, and the great satisfaction 
that has been given to the officers and 
battery commanders will no doubt greatly 
increase the use of the telephone in com- 
ing military manceutyes. 
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NEEDED IMPROVEMENTS IN INDE- 
PENDENT TELEPHONY.* 


BY L. W. STANTON. 


Our several subjects are of vital im- 
portance to the Independent telephone 
movement, and it is only through the 
proper realization of these problems that 
the Independent companies may hope to 
maintain the standing that this great in- 
dependent movement has attained. Our 
competitor the American Bell has a well 
organized and disciplined force of em- 
ployés, standardized apparatus of the 
highest type and years of practical ex- 
perience. 

The Independent telephone companies 
have popularized telephones and placed 
thousands of telephones in residences and 
places of business undreamed of before 
the advent of independent telephony. 
They have achieved wonders and as- 
tounded the telephone world with the 
progress they have made during the com- 
paratively brief period of time they have 
been in the field. They have yet their 
crucial period to meet. 

There are three giant problems, tariff, 
traffic and equipment, which are deserv- 
ing of as much sound consideration as any 
problem in the industrial field to-day. 

Public sentiment has been a very 
prominent factor in the independent field, 
but it is becoming more and more ap- 
parent that the company giving the best 
service and the most courteous treatment 
will secure the business. 

The discriminating public have favored 
the home companies on account of their 
origin and the conditions under which 
they were brought into existence. This 
protection has extended over a number of 
years, but the time will arrive when the 
Independent companies, even though they 
be owned locally, must demonstrate their 
ability to furnish as good or better serv- 
ice than their competitor.- The Writer is 


acquainted with several Independent exi `. 


changes in which the service is inferior 
to that of the Bell company, yet the pub- 
lic tolerate it remembering the ‘treatment 
they formerly received before the in- 
auguration of the Independent companies. 
This will not always exist. The public is 
prone to forget. 

The company furnishing the best serv- 
ice to the greatest number at an equita- 
ble rate will, unquestionably, do the 
greater business. For the Independent 
companies to bring about such conditions 
requires a far-reaching revision in their 
present tariff system, a change in their 
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engineering and equipment, and attention 
to details in traffic, the like of which they 
have never known before. 

In our larger cities there are thousands 
of families and hundreds of small trades- 
men that can not afford to pay for flat 
rate individual service, neither can the 
telephone company from a financial 
standpoint afford to reduce its rate to 
meet these requirements. The inevitable 
result is party lines and measured service. 
I know a great many. are opposed to this 
class of service; some for reasons which 
are valid and some for reasons which are 
thought to be valid but which are not. 


There has been a great deal of prejudice. 
against the party line owing to poor ap- 


paratus and-inferior traffic arrangements. 

A great deal has been due to public 
sentiment, which is unjust to the tele- 
phone company and unjust to the sub- 
scriber who can not afford individual 
metallic service. By the use of the party 
line thousands of subscribers can be 
served that could not otherwise afford in- 
dividual service. With a good system of 
four-party line selective, with the traffic 
details well worked out, this service for 
the smal] user is almost as good as indi- 
vidual service. You say that it works an 
injustice to the subscriber who has indi- 
vidual service. It is quite the reverse. It 
is optional with him whether he will use 
the party line or not, but in ninety-nine 
cases out of a hundred he is glad to have 
a chance to telephone to his party even 
though it be over a party line. 
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year to operate each additional party line 
telephone. Figuring interest at five per 
cent and depreciation at ten per cent on 
the amount invested, we find by referring 
to the chart that upon doubling the num- 
ber of telephones on the line and decreas- 
ing the rate one-quarter, we decrease the 
net revenue per telephone, and increase 
the net revenue per line. What is most 
noticeable is that the net per cent earned 
on investment per line is greater for both 
‘two and four-party line than for either a 
greater or less number ; a point that should 
not be lost sight of in establishing party- 
line rates is that a dollar or two difference 
in the rate makes considerable difference 
in the net per cent earned on the. amount 
invested, as is shown by the two rates on 
the four and eight-party lines. While the 
above table lays down no special rules to 
work by, it calls attention to facts that 
should not be lost sight of. 

From the foregoing we see that the 
party line is a success from a financial 
standpoint, and a necessity from the view 
that the company serving the greatest 
number of people renders a service the 
more valuable and will, therefore, secure 
the business, if the service ig kept up to 
the standard. 

We will now look at the party line from 
a traffic and tariff standpoint, which is 
an exceedingly complexed problem. There 
are three principal objections to the party 
line: 

First, the annoyance from the bells 
ringing when some one else is wanted; 


COMPARATIVE DATA—PARTY LINE SERVICE—6,000-LINE EXCHANGE. 
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Let us now look into the financial as- 


pects of the party line. We will assume 
the exchange from which we draw our fig- 
ures to be one of 4,000 lines, built at an 
average cost of $100 per line, and $25 
extra for each additional party line tele- 
phone, including the telephone, interior 
wiring, line drops, ete. We will assume 
the rate for individual service to be $43 
per year, $15 per year for operating in- 
dividual service telephones, and $7.50 per 


second, the frequent report of “line busy ;” 
third, service is not private. 

The first objection can be almost en- 
tirely eliminated on party lines of four 
or less, providing the equipment is of 
proper design and the operating is good. 

The second is a more difficult problem. 
If there are two or more parties on the 
line with unlimited service the line will 
frequently test “busy.” To remedy this 
some form of measured service will be 
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necessary. While it is admitted that 
measured service adds complicatione, it 
is undoubtedly the most equitable 
method of charging. While there are 
several forme of measured service, there 
is none that entirely fills the re- 
quirements. Automatic apparatus, either 
at the telephone or on the switch- 
board, is not satisfactory, for in the case 
the line called for should be busy there 
would be a call registered without the 
party securing the service. With either 
a meter or slot machine placed at the tele- 


phone it slows the service, for the operator’ 


must remain in on the line until the called 
for party is secured, and the calling party 
has registered or deposited the required 
coin. This also works a hardship on the 
party called for, as it is necessary to wait 
until the party calling deposits the coin 
or registers. The system of measured 
service, where a meter is used, is also more 
expensive, inasmuch as it requires a visit 
to each telephone to take the reading of 
the meter before a bill for service can be 
rendered. 

The system in use in a number of the 
largest Bell exchanges and the one which 
gives the best general results is, where 
the operator marks down the number of 
the telephone of the party calling and in 
case the call is not completed she draws 
a line through that number. Each hour 
these sheets containing the record of the 
calls are collected and sent to the billing 
department. 

Measured service handled in this way 
gives the subscriber very prompt and effi- 
cient service. This class of measured serv- 
ice used in connection with a four-party 
line will give excellent results. Suppose 
you allow each party line subscriber 600 
or 1,000 outgoing calls per year on a four- 
party line or 1,200 to 1,800 on a two- 
party line, at a minimum charge with a 
fixed rate per message for all additional 
calls; all incoming calls free. Handled 
in this way the report “line busy” will be 
no more frequent than it is with indi- 
vidual unlimited service; in fact, the calls 
will probably average less per four-party 
line than with unlimited individual lines. 

In a peg count which the writer ex- 
amined where there were nearly 5,000 
party line telephones, all of which were 
either measured meter or nickel service, 
the average call per day per telephone 
was 1.3. 

In regard to secrecy or privacy of 
a properly designed party line tele- 
phone, it is almost as private as an 
individual telephone. With a lamp 
signal board and selective ringing, the 
different parties on the line have no 
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means of knowing when a party is 
calling or being called, and if a line is 
in use they can readily hear another party 
come in on the line. With the three main 
objections just cited handled as above 
described, the party line gives a very 
desirable service and comes within the 
reach of a elass of patrons or users that 
would otherwise be barred. From the 
foregoing it is plainly evident that the 
party line has a mission of importance 
to fulfill. 

Up to the present time the call for the 
party line equipment has not been very 
great and the independent manufacturers 
who have done so well in furnishing 
equipment, have not given this subject 
the attention that it should receive in the 
future. One of the leading manufac- 
turers is just placing on the market a 
four-party selective system which depends 
upon the number of frequencies to operate 
the bells. From the limited experimente 
the writer has had an opportunity to 
make, the system seems to possess valu- 
able points over the pulsating bell type, 
which has been used by the Bell com- 
pany. 

Before party line service can become 
thoroughly commercial among the In- 
pendent companies the manufacturers 
will have to revise their design of 
equipment. The following diagram illus- 
trates very plainly the line circuit of 
most of the manufacturers. From this 
we see that either one or both sides of 
the line are permanently tied to the 
central battery, which is grounded. This 
makes four-party selective signaling very 
difficult, if not impossible. While the 
Independent companies are beginning to 
realize the value of the party line, they 
need to equally realize the danger there 
ig of very seriously impairing the 
efficiency of their present service. If 
inferior apparatus is used, or if the 
apparatus is not properly installed, or if 
the operating is not under proper disci- 
pline, the service will be such that 
the company will lose rather than 
gain by adopting ‘party lines. One of 
the greatest needs of the Independent 
telephone interests is either for this 
association or a kindred association to 
take up, in a technical way, the prac- 
trical subjects of traffic engineering and 
equipment. There are thousands of 
dollars being wasted through ignorance, 
which could be avoided to a considerable 
extent by action on the part of euch an 
association. If independent telephony 
is to be a real force in this country such 
an association must, sooner or later, be 
organized. 
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There is no progressive art in which 
the practical exponents do not get to- 
gether and discuss the practical and 
technical problems which actually 
arise, and in such an industry as tele- 
phony it is particularly desirable, for in 
no other industry doea the equipment and 
welfare of one company so intimately 
affect the other. Being linked together as 
they are, or soon will be, by one vast net- 
work of long-distance lines to the end 
that one huge national system of inter- 
communication jis established. With 
the millions there are invested and the 
opportunities there are open, it is a 
crime to the Independent telephone 
interests that a little closer union and 
more uniform equipment is not adopted. 
The day for long-distance telephony is 
just in its infancy, and for the Independ- 
ent companies to handle their share of 
the traffic and give the class of long-dia- 
tance service that will be demanded, 
they will be compelled to adopt a more 
standard form of equipment. 

The writer’s experience on the United 
States Telephone Companys long-dis- 
tance lines is that where twenty-volt and 
forty-volt common battery systems made 
by different manufacturers are connected 
the results are unsatisfactory. So much 
so in one case, where a forty-volt system 
was installed, the former toll business 
at that place was almost lost for a 
period, owing to the inefficiency of the 
system for long-distance work. Later 
a change was made that remedied the 
condition to some extent, but the system 
has never given the service it should. The 
trouble just cited was not due to the fact 
that it was a forty-volt system, which 
voltage is probably nearer correct, but 
due to the fact that the svstem was im- 
properly designed for receiving incom- 
ing toll business. 

The above well illustrates why tele- 
phone apparatus should be standard. 
From the output of the various independ- 
ent manufacturers there could be selected 
a line of high-class apparatus that would 
be worthy of standardization. 

Our competitor, the American Bell, 


has standardized apparatus, and the In- 
dependents, until they adopt standard 
equipment, will necessarily give an in- 
ferior class of service. 

If a traffic and engineering association 
were formed there are many subjects per- 
taining to engineering and traffic on 
which articles should be written and 
thoroughly discussed, which would be 
of inestimable value to the Independent 
movement. 

Any member attending such an organi- 
zation for a so-called good time instead of 
a desire to contribute toward the material 
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welfare of the body and interests it repre- 
sents should be dropped from the associa- 
tion. 

The problem of giving long-distance 
service makes such an organization 
doubly necessary. If the Independents 
expect to handle long-distance business 
in an up-to-date manner, deriving the 
greatest amount of revenue from the 
capital invested, building their connec- 
tions by ticket wire and leasing their wires 
to brokers and large corporations to use 
their telegraph, while the telephone com- 
pany is using the same for telephone pur- 
poses, considerable forethought and 
sound enginecring will be required. 

If the long-distance trunk lines are to 
be built by different companies, they 
should consult each other, decide upon 
the class ‘of construction and equipment, 
and more important yet, the location of 
their relay or switching stations. I mean 
locations along the trunk lines where test- 
ing for trouble is done, where operators 
are located for switching purposes, and 
where telegraph apparatus, such as re- 
lays, repeaters, Morse panels, batteries, 
ete., is located for handling leased wire 
work. The proper location of these 
switching stations is a very important 
matter. ‘They should be located a certain 
distance apart to get the best results from 
the telegraph apparatus. They should be 
located at junction points on the east and 
west and north and south trunk lines. 
This location is very important from 
three points of view. It is very im- 
portant from a view of economically and 
properly handling the Morse or tele- 
vraph. It is important from the fact 
that the operators should be able to switch 
their messages to any point of the com- 
pass; and third, it saves the expense of 
building and maintaining additions at 
switching stations. From the foregoing 
I am in hopes that the Independent com- 
panies will realize the absolute necessity 
of an association, to solve the problems 
that can not be solved by each company 
working independently. 

Do 


The Manhattan Transit Company. 


The valuable franchise rights and 
property owned in New York city by the 
General Carriage Company have been 
transferred to the Manhattan Transit 
Company, and the following named 
gentlemen have been elected directors: 
Lord Kintore, Lord Grey, Sir Charles 
Rivers Wilson and C. S. Drummond, of 
London: Harold Walker, W. G. A. Hem- 
ming, W. J. Arkel, W. K. Gillette, 
Walter H. Knight, James B. Brady and 
State Senator Patrick H. McCarren, of 
New York. Mr. Drummond was elected 
president of the corporation, and Mr. Ar- 
kell chairman of the board. 

It is understood that Mr. W. J. Arkell 
will have active charge of the affairs of 
the company, and it is planned to enter 
the field of local haulage and heavy deliv- 
eries of all kinds, in addition to supply- 
ing a regular automobile service. The 
company utilizes three systems of propul- 
sion, clectricity, gasoline and steam. 
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PACIFIC COAST ELECTRICAL NEWS. 


The Northern California Power Com- 
pany, whose principal office is at San 
Francisco, has decided to build an addi- 
tional electrical power plant on Cow Creek 
in Shasta County, about twenty miles 
from its present plant at Shingletown. 
Two 1,500-kilowatt generators will be in- 
stalled in a stone power-house. These 
will be direct-connected with water-wheels 
operated under a head of 1,200 feet. The 
two plants will be connected by a pole 
line. The present capacity of the com- 
pany’s Shingletown plant is 4,000 horse- 
power. Additional generators, with a total 
capacity of 3,000 horse-power, have been 
ordered and will be installed there. The 
company owns plants at Redding and Red 
Bluff, besides having substations at Kes- 
wick and Iron Mountain. Electricity is 
now being transmitted to Tehama, Vining 
and Corning, and a pole line will soon 
be completed to Willows. The voltage on 
the lines is now 20,000 and will be in- 
creased to 34,000 as the system is ex- 
tended. H. H. Noble, of San Francisco, 
is president of the company. 

The new electric pumps for draining 
the Comstock mines in the Sierra 
Nevadas will be located in a large cham- 
her in the 2,150-foot level of the C. & C. 
shaft. This is being cut out of the solid 
rock at a point thirty feet north of the 
shaft station. 

The stockholders of the United Gas and 
Electric Company, San Francisco, at a re- 
cent meeting authorized an issue of bonds 
to the amount of $2,000,000. The money 
realized will be used for improvements 
and to take up existing indebtedness. 
The company recently absorbed the 
three companies supplying gas and elec- 
tricity in San Jose, Cal. These were the 
Electric Improvement Company, the 
Consolidated Light and Power Company, 
and the San Jose Light and Power Com- 
pany. The new company will consolidate 
the electric plants under one roof and 
will operate but one gas plant, which will 
be enlarged. The pipe line for gas will 
be laid to connect the plant with Redwood 
City and other points. The electric cur- 
rent from the transmission lines of the 
Standard Electric Company will be dis- 
tributed by the United company in Santa 
Clara and San Mateo counties. The 
Pacifie Power Company, with headquar- 
ters at 23 Stevenson street, San Fran- 
cisco, has also been acquired by the United 
Gas and Electric Company. This com- 
pany’s underground system will be re- 
built and utilized for the distribution of 
the Standard Electric Company’s power. 
The contract has been closed by this com- 
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pany to light the streets of San Jose, on 
an all-night schedule. 

The Union Electric Light and Power 
Company, San Francisco, which is now 
working on its hydraulic system near the 
Big Oak Flat road, leading into the 
Yosemite Valley, will construct an elec- 
tric power plant this year, from which 
power will be transmitted to the mines on 
the Mother Lode. Two dams will be re- 
quired for the first of its three plants. 
The water developing the power can be 
used over several times, and it is esti- 


‘mated that 30,000 horse-power can be de- 


veloped under heads varying from 600 to 
1,750 feet. 

The Standard Electric Company, San 
Francisco, recently sent a force of line- 
men to Blue Lakes to begin work on the 
pole line which will connect the mines 
near Commanche with the company’s 
electric transmission system. The ex- 
tension of the lines to Lodi and vicinity 
is being considered. The Livermore 
Water and Power Company now obtains 
its electric power from the Standard Elec- 
tric Company’s transmission system. 

The Independent Electric Light and 
Power Company has renewed its contract 
with the United Railroads of San Fran- 
cisco for power for the operation of the 
San Francisco & San Mateo electric line. 
This road extends from San Francisco to 
Baden and is being extended to San 
Mateo. 

Chief Engineer Finckle, of the Cali- 
fornia Power Company, Bakersfield, Cal., 
states that the United States Government 
has granted the company a right of way 
across the government forest reserve in 
Kern County. 

The Riverside Power Company, River- 
side, Cal., has just placed an order with 
the General Electric Company for two 
250-kilowatt, three-phase generators for 
its water power electric plant. 


San Francisco, June 27. A. P.B. 
sais eo 
The American Electrotherapeutic 
Association. 


The annual meeting of the American 
Electrotherapeutic Association will be 
held at the Hotel Kaaterskill, Catskill 
Mountains, N. Y., on September 2, 3 and 
4, 1902. In addition to the scientific dis- 
cussion there will be loeal excursions, con- 
certs, a reception and banquet, and a 
special vaudeville performance. It is un- 
derstood that the usual reduced rates. 
hoth for railroad and hotel service, will 
be made to members, their families and 
friends, 

This association has held several suc- 
cossful meetings, and this one promises 
to be as well attended as any previous: 
gathering. 
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Electrical 
Patents 


A rather novel scheme for insulating 
conducting wircs has been patented by 
Messrs. Hermann and Ernest Hammes- 
fahr, of New York city. Their idea is to 
incorporate in the insulation a covering 
laver formed of strands of filaments of 
spun glass braided upon it in exactly the 
same manner that textile covering is now 


Novet IDEA FOR INSULATING COSDUCTING 
WIRES, 


applied. One or more layers of this braided 
spun glass may be employed, and they 
may be separated by an intermediate 
layer of braided cotton threads. The ex- 
posed face is suitably varnished so as to 
protect the thin filaments. 

A new proccss of making electric 
brushes has been patented by Mr. Robert 
D. Laughlin, of Ravenna, Ohio, which 
has been purchased by the National Car- 
bon Company, of Cleveland, Ohio. The 
object of the invention is to cheaply pro- 
duce an electric brush which is not liable 
to become warped or cramped during the 
manufacture thereof, especially during 
the baking process. It consists, broadly 
stated, of an electric brush composed of a 
mass of baked carbon in which are em- 


A New Process FOR MAKING ELECTRICAL 
BRUSHES. 
bedded a plurality of separate wires that 
run longitudinally only through the 
brush, and it also consists in the procesa 
of constructing the same. In carrying 
out this process, a plate of green carbon 
is formed by forcing plastic carbon 
through suitable dies, thereby forming 
ribbons of the required thickness and 
widths, which ribbons are cut to the 
proper length to form the plates. Certain 
of these plates are provided on their op- 
posite side faces with longitudinally dis- 
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posed grooves in which copper wire of the 
desired gauge is wound. The plates are 
then laid together, the outermost, how- 
ever, being plain and not having wires. 
Suitable pressure is applied to these plates 
to unite them in a homogeneous mass of 
carbon in which the wires are embedded. 
This being accomplished, the brushes are 
then baked in the usual oven and com- 
pleted. Before they are used, however, 
the ends are ground off, removing the wire 
loops which connect the respective longi- 
tudinal strands of the wires. 

Mr. John A. Heany, of Philadelphia, 
Pa., has discovered a method of insulating 
metallic surfaces or wires with asbestos, 
and has obtained patents, not only on the 
method, but on the article. Heretofore 
the use of asbestos as an insulating mate- 
rial has been limited by reason of the fact 
that it could not be applied to the metal 
in a thin, pliable form, and yet be made 
water-proof, fireproof and adhesive under 
conditions of excessive heat applied 
through the metallic surface or extrane- 
ously applied to the asbestos covering. As 
is well known, asbestos is. an absorbent 
of moisture and is not absolutely fire- 


‘proof, because if exposed to a Bunsen 


flame the fibre of asbestos loses its flexi- 
bility and becomes exceedingly brittle by 
reason of the driving off of the water of 
crystallization. When so heated, a chem- 
ical change in the asbestos results in its 
deterioration as an insulating material, 
the asbestos being converted into oxide 
and the fibre made brittle. The principal 
object of this invention is to provide an 
insulation or covering for electric wires 
or metallic surface which shall be fire- 
proof, water-proof and sufficiently thin, 
pliable and adhesive to permit the wire or 
gurface to be bent into helices or coils 
without impairing the efficiency of tMe 
covering. In carrying out this idea the 
metallic wire or surface is first coated or 
covered with a paste or cement containing 
the following ingredients, to wit—first 
composition, fish glue or gelatinous or 
albuminous substances combined with 
lime, either wholly or partly slaked; sec- 
ond solution, sulphate of ammonia, 
boracie acid, sulphate of soda, chloride 
of ammonia, chloride of soda and water. 
After either the first composition or the 
second solution has been applied to the 
metallic wire or surface the asbestos is 
first treated with the second solution con- 
taining the chemical salts, as above set 
forth, and is then dried, picked 
into flaky and fibrous form, and 
then twisted under pressure upon the 
coated and sticky wire or metallic 
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surface. The asbestos covering thus ap- 
plied is then covered or coated with a 
paste or cement containing the first com- 
position of lime with the albuminous or 
gelatinous material mixed with the solu- 
tion of chemical salts, as above set forth, 
and, if desired, is again pressed down 
upon the wire or metallic surface.. The 
coating or covering thus applied to the 
metallic wire or surface will be found to 
be a perfect insulation, water and fire- 
proof, thin, pliable and flexible, and ad- 
hering to the wire or metal surface under 
extraordinary conditions of temperature. 
If desired, and in some instances this is 
preferable, the wire or metallic surface 
before it is covered with either the first 
composition or the second solution, as in 
the first instance, may be treated or im- 
mersed in a bath of zine chloride, which 
chloride is allowed to dry upon the wire or 
surface before the first composition, con- 
taining lime and albuminous or gelatinous 
substances combined with the solution of 
chemical salts, is applied to the wire. The 
zinc chloride in this instance serves not 
only to clean the wire or metal surface, but 
when the wire or surface is subjected to 
extreme heat after the insulation has been 
applied the chlorine is driven off, and 
metallic zinc remaining will chemically 
combine with the metal surface and with 
certain of the ingredients of the paste or 
cement. ‘The adhesion of the asbestos to 
the metal wire or surface is thus in- 
creased. ‘These several patents have been 
assigned to the Teter-Heany Developing 
Company, of Philadelphia, Pa., and 
Charleston, W. Va. 

In many applications involving the use 
of electromagnetic clutches, it is essential, 
for the proper operation, that the clutch 
shall release as soon as the controlling 
arcuit is broken, but, as is well known, 


A New ELECTROMAGNETIC CLUTCH. 


the members are apt to stick when the 
circuit is cut off, owing to the “coercive” 
force of the metal. Mr. Harold W. Buck, 
of Schenectady, N. Y., who has been work- 
ing in this line of invention, has. pro- 


60 


duced a clutch in which the above-noted 
objectionable feature is entirely obviated, 
and the General Electric Company has 
obtained control of the patent issued for 
the same. The clutch is made up of two 
members constructed in substantially the 
ordinary manner, one of the members 
having the usual energizing winding 
which may be of any desired type and is 
supplied with current from suitable means 
through brushes and their associated col- 
lecting rings that are mounted upon the 
member. In addition to thia, however, 
Mr. Buck has devised an auxiliary demag- 
netizing winding arranged upon the mem- 
ber, and permanently connected in cir- 
cuit with the same mains to which the 
energizing winding is attached. The 
auxiliary winding is so proportioned that 
it produces a constant magnetomotive 
force opposed to the magnetomotive force 
produced by the energizing winding, and 
sufficient to exactly counteract the coer- 
cive force of the metal when the energiz- 
ing circuit is open, thereby reducing the 
magnetization to zero. As a result, there 
will be no sticking between the clutch 
elements when the energizing current is 
cut off. 

Two French electrical engineers, Measrs. 
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A New ELegcTRIC REGISTERING APPARATUS 
WITH INTERLOCKED SUPPLEMENTAL CASING. 


Francois A. Brocq and Arthur Blanchet, 
both residing in Paris, have patented in 
this country a new feature in electric 
meters, and this patent has been assigned 
to the Compagnie Pour La Fabrication 
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Des Compteurs Et Materiel D’usines A 
Gaz, Societe Anonyme, of Paris, France. 
The idea of the inventors is applicable to 
any meter of the motor type, the object 
being to arrange the operative parts of the 
meter in such a way that the commutator 
and brushes, which require inspection and 
cleaning or renewal from time to time, 
may be accessible to an authorized person 
without rendering the other parts accessi- 
ble, so that there will be no opportunity 
to tamper with the parts which indicate 
the meter reading. To this end, the usual 
main casing is employed, having an open- 
ing in its lower end normally closed by 
a supplemental casing that can be locked 
or sealed in place. The main elements of 
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A New FEATURE IN ELECTRIC ARC LAMPS 
OF INCREASED EFFICIENCY. 


the meter mechanism, including the wheel 
train and register, are enclosed in the 
main casing. The lower bearing, however, 
projects into the supplemental casing, 
and the commutator and brushes are also 
arranged in this casing. When, therefore, 
these parts are to be examined or repaired, 
it is only necessary to remove the supple- 
mental casing, thus exposing the parte 
which require attention without giving 
access to the registering mechanism. 
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The Westinghouse Electric and Manu- 
facturing Company has obtained control 
of a patent recently issued to Mesars. 
Walter L. Cheney and George R. Davi- 
son, Newark, and E. W. Skinner, of 
Arlington, N. J., on an enclosed 
arc lamp. The object of this in- 
vention is to provide means of an 
exceedingly simple character which will 
increase the efficiency of the lamps. The 
invention consists in utilizing aa the side 
rod or rods for supporting the lower car- 
bon one or more hollow metallic rods, and 
providing an opening in the side of one 
or both of the rods near the point where 
the arc is established. As a result, a com- 
mingling of the gases of combustion with 
the outer air, or with the air in the upper - 
part of the lamp, takes place through one 
or both of the aide rods or a portion there- 
of. In experimenting, it has been found 
advantageous to provide such a side open- 
ing in only one of the rods, the other rod 
being tubular in form and open at the top 
and bottom. The rod may, however, be 
solid or closed at the top and bottom, and 
the lower end of the rod in which the side 
opening is made is also closed. It is 
claimed for this construction that the lamp 
burns with greater brilliancy than the or- 
dinary enclosed arc lamp, while the arc is 
longer and the vitreous coating of the car- 
bons at or near their adjacent ends is 
avoided. 
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Comparison of Costs of Steam and 
Electric Haulage for Mines. 


With regard to the cost of haulage by 
electric locomotives, compared with ani- 
mal haulage, it is difficult to arrive at ex- 
act figures. The author of an interesting 
paper under the above subject, taking the 
results of a few colliery plants, has been 
able to gather that on the average there 
ig a saving in favor of locomotive haulage 
of some sixty per cent in cost per ton, 
even when making an adequate allowance 
for interest on capital and depreciation of 
plant. These figures are for coal haulage, 
but there is no reason to doubt that 
equally good comparative results can be 
obtained by electricity in all other classes 
of mining work, including the recovery of 
gold. Much stress is laid upon the im- 
portance of electric power in connection 
with Australian gold mining, as in addi- 
tion to the economy in fuel and water 
there is the great flexibility and ease with 
which electric power plants can be re- 
moved and reconstructed if mines are 
found to be of poor value and have to be 
abandoned, as is frequently the case in 
that country. 
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Reviews of Current Engineering and 


Scientific 


Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Polarization Capacity of Palladium. 

M. Wein has made some interesting ex- 
periments in testing Warburg’s theory of 
liquid cells, with special reference to the 
part played by occlusion of gases. Be- 
sides a maximum value, the so-called 
initial value of electrolytic polarization 1s 
of interest, since the electro-motive force 
of polarization is proportional to the 
quantity of electricity passed through it, 
as long as that quantity is small; that is, 
the initial polarization takes place evi- 
dently as in a condenser. In carrying 
out the experiments, the author divides 
the liquid cells into three groups accord- 
ing to their polarization capacities. The 
first group is represented by platinum 
electrodes in dilute sulphuric acid. These 
have small polarization capacity and 
small phase difference, practically inde- 
pendent of the frequency of the current. 
The second group has the so-called un- 
-polarizable electrodes with a large polari- 
zation capacity decreasing at higher fre- 
quencies. The third group consists of 
cells with platinized platinum electrodes, 
which show high phase differences and 
polarization capacities. The author used 
palladium electrodes on account of their 
great occlusion of hydrogen, but found 
that they behaved practically like plat- 
inum. Even when coated with palladium 
black they behaved only as if their sur- 
face had been somewhat increased.— 
Annalen der Physik (Berlin), June. 
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A New Method of Measuring Small 
Self-Inductions. 


Mr. Mansbergh Varley has described a 
method for measuring self-inductions of 
similar small solenoids in the course of 
an investigation on the magnetization of 
iron in rapidly oscillating current fields. 
The principle of the method depends on 
the relation between the maximum current 
obtained when a condenser is discharged 
through a circuit containing small resist- 
ance, and a self-induction in circuit. The 
maximum current which flows when a 
condenser of certain capacity is dis- 
charged through a circuit of low resist- 
ance containing self-induction gives a 
certain mathematical quantity, being the 
amount of electricity stored up in the 
condenser before the discharge occurs. If 
the capacity is kept constant and the con- 
denser charged to the same potential 


of the World. 


every time, then the maximum current is 
inversely proportionate to the square root 
of the self-induction in the discharge cir- 
cuit, and provided there is suitable means 
of comparing the values of the current 
for the different self-inductions, these can 
be compared one with the other. The 
condenser is best charged from the 
secondary of an induction coil, through 
the primary of which alternating current 
of four or six amperes is passed, and it 
is allowed to discharge through a spark 
gap of one millimetre or two millimetres, 
which ensures the potential being very 
nearly the same for each discharge. The 
maximum current is measured by passing 
it through a solenoid which is used to 
deflect a beam of cathode rays in a 
Braun’s tube. The arrangement of the 
apparatus is as follows: The tube ia ex- 
cited by a Wimhurst machine, which may 
be driven either by a water or electric 
motor. A deflecting solenoid is placed 
just beyond the second diaphragm of the 
Braun’s tube, and is mounted on an in- 
sulating stand. The alternating current 
which is sent through the primary of an 
induction coil is conveniently regulated 
by passing it through a few lamps placed 
in parallel with one another. The 
secondary terminals of the induction 
coil are connected to the two coatings of 
a battery of Leyden jars, the two coatings 
also being connected through the deflect- 
ing coil, the spark gap, and either a self- 
induction or a certain standard of com- 
parison. The deflections are obtained on 
closing the primary circuit by means of a 
key, and may be read directly in milli- 
metres on the screen of the Braun’s tube 
if this be graduated ; otherwise, it is easy 
to project a scale, cut in tin-foil and well 
illumined, on the screen.—The Elec- 
trician (London), June 20. 
a 


Liquid Fuel for Stoam Purposes. 

Mr. J. S. S. Brame has made many in- 
teresting notes on the use of liquid fuel 
for steam purposes. The author states 
that the possibility of burning liquid fuel 
with great advantage in most circum- 
stances as compared with the solid fuel 
has long been recognized, and that it is 
astonishing that the practice has not been 
more generally adopted. The choice of 
a fuel for steam raising is not altogether 
dependent upon the evaporative efficiency 


and other advantages which a particular 
one may possess, but will of course be 
duly influenced by relative market prices, 
and this no doubt has had considerable 
influence against the adoption of liquid 
fuel on a large scale in this country 
(England). The fuel natural to the 
locality will always have great advan- 
tages over an imported fuel, and England 
having such valuable coal supplies to 
hand, while on the other hand having no 
great natural sources of liquid fuel, gives 
preference to that material which renders 
it most independent of outside supplies. 
Although gas tar and oil gas refuse may 
be frequently employed in a very econom- 
ical manner, yet there is little doubt that 
with a greatly extended use of liquid fuel 
the prices of suitable by-products would 
be so enhanced that imported liquid fuel 
would remain practically in possession of 
the field. Any liquid hydrocarbon of suffi- 
ciently high-flash point may be used as 
liquid fuel. The residues from any manu- 
facturing process may be utilized in an 
economical manner. Astatki, the resid- 


uum from petroleum distillation, has 
been extensively used in Eastern Europe, 
but tar oils and oils from tar gas plants 
are frequently employed. These oils are 
especially suitable for locomotive work, 
since most large railways make oil gas in 
considerable quantities for lighting pur- 
poses, and, moreover, have exceptional 
facilities for transporting the gas tar from 
small towns on their lines, where it can 
be obtained at a reasonable cost. From 
the numerous estimates of the calorific 
value of different liquid fuels, it is ap- 
proximated that in centigrade units it has 
a value of 10,500, while for good steam 
coal a value of 8,000 to 8,500 may be 
taken. It will thus be seen that the liquid 
fuel has a decided advantage. The usual 
calculations of the theoretical heating 
value of a fuel fail to take one important 
factor into consideration, namely, the phys- 
ical condition of the fuel. Thus, the de- 
termined calorific value of carbon is al- 
wavs that of solid carbon, the value for 
hydrogen being obtained experimentally 
for hydrogen gas; but although in coal 
the carbon is in the solid form, it is cer- 
tain that in liquid fuels it has undergone 
the first change in the passage from a 
solid to a gaseous condition, and conse- 
quently carbon in a liquid form will have 
a higher calorifie value by just as much 
heat as would be required theoretically to 
raise solid carbon to a liquid condition. 
Aydon has estimated that this is equiv- 
alent to an expenditure of some 3,500 
calories.—Nature (London), June 19. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electric Motor Vehicle Equipment. 

The Westinghouse Electric and Manu- 
facturing Company, of Pittsburg, Pa., as 
a result of five years’ experience in sup- 
plying motors to the electric vehicle in- 
dustry, is now placing upon the market a 
complete line of standard automobile 
equipments, embodying the latest improve- 
ments in this class of machinery. 

Fach equipment consists of one or two 
motors, according to the requirements of 
the vehicle, with a corresponding con- 
troller and cable tips complete; also cut- 
out switch, battery indicating instru- 
ment, charging ‘receptacle, plug and 
cable, the battery tray contacts with cable 
terminals complete, and the wiring and 
wiring diagrams, making up a very com- 
plete furnishing of such an equipment, in- 
cluding everything of an electrical nature 
pertaining to the motive power of an elec- 
tric vehicle except the storage batteries. 

The general mechanical and electrical 
design of the motors embodies the best 
features of railway and self-propelled 
motor-vehicle practice. The frames of the 
motors are cylindrical in shape, and are 
especially adapted for universal methods 
of suspension and facility of removal, in 
spection or repair. A convenient method 
of centering an attachment is designed, 
and the bolt holes in the end poles are so 
placed that, however the motor may be 
suspended, the commutator door can be 
placed In any one of four quadrants of an 
entire rotation, the design being as nearly 
mechanically universal as possible. The 
bearings on all but one size have babbitt 


lined boxes of generous dimensions, with 
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move the shaft—the part most’ liable to 
injury in service—without disturbing the 
armature iron or commutator. The arma- 
ture is machine-coil wound, the coils being 


hour, commutating perfectly up to at 
least 200 per cent overload. The efficiency 
is maximum at normal loads, and drops 
off only slightly at overloads, careful de- 


Fia. 1.—A REPRESENTATIVE MOTOR FOR AUTOMOBILE SERVICE, EQUIPPED WITH PLAIN 
BaBBitr BEARINGS, 


banded to prevent them flying out at high- 
armature speeds. The commutator and 
brushes are large, and improved holders 
make these easily removable. 

In constructing these motors, especial 
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automatic babbitt oilers, and a special 
machine will be furnished with either bal] 
or babbitt bearings. These bearings may 
be removed without disturbing any other 
part of the motor. The armature is built 
up on a sleeve, making it possible to re- 
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SIDE VIEW OF THE DOUBLE EQUIPMENT CONTROLLER FOR AUTOMOBILE SERVIC, 


attention has been given to the require- 
ments of road service, and the company 
claims that the ample capacity prescribed 
will sustain, without injury of any kind 
or permanent loss of efficiency, a load of 
100 per cent above the normal rate for one 


signing having been given these motors 
with a view of obtaining low-current con- 
sumption with a reasonable weight. 

Special provision is made for the neces- 
sary torque for starting, hill-climbing or 
running through heavy mud without 
necessitating a heavy rush of current, 
which decreases the mileage possible in a 
given charge, to say nothing of having an 
injurious effect upon the batteries. In 
all motors, except two special equip- 
ments, the field-winding is arranged in two 
halves, allowing of a four-speed, series- 
parallel system of control, and reducing 
paralleling of the batteries to a mini- 
mum. 

Fig. 1 shows the motor as equipped with 
the plain babbitt lined bearings. These 
motors are equipped to operate at weights 
ranging from 1,300 pounds to 11,000 
pounds, according to the speed and the 
range of transport. 

Fig. 2 gives a side view of a double 
equipment controller. These have either 
three or four speeds, both forward and 
backward, according to the type of the 
equipment. The reverse drum or switch 
is part of the controller, and an interlock- 
ing device is provided, acting between the 
main drum and the reverse drum, making 
it impossible to reverse the controller in 
any other than the off position, the main 
drum being locked in that position until 
the reverse drum is fully in the forward 
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position or in the reverse position. The 
controllers for single equipment have four 
notches given for uniform gradations of 
speed in cither direction. When one of 


Fic. 4.—CutTout SWITCH FOR AUTOMOBILE 
SERVICE. 

these controllers is used with a double- 

motor equipment, the 

such that the batteries may always be in 


connections are 
one group in series, and speed variation is 
accomplished entirely by series parallel 
arrangements of the motors and motor 
fields, which obviates the danger of un- 
balancing the batter- 
ies, rendering the wir- 
ing less complicated. 
Fig. 3 the 
charging plug and re- 
ceptacle. These are 
the same for all equip- 
ments, and have sufh- 


shows 


cient current-carrying 
capacity for the larg- 
est equipments fur- 
nished: 
a concentric type, and 
the receptacles will iit 
the standard plugs 
usually found in charging stations. 

Fig. 4 shows the cutout switch. At 
present these are made in two styles—a 


two-pole switch and a four-pole switch, 
the first to be used in equipments in which 


They are of 
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circuits open and every part of the ap- 
paratus accessible for easy repairing, 
without danger of short-circuiting. At 
the middle or off position the switch 
handle can be removed, which will prevent 
the use of the carriage by any one not 
having a similar handle. If mounted con- 
veniently, it can be used as a safety or an 
emergency switch to open the motor and 
battery circuits at an instant’s notice. 
Bt ICE 
The New Liberty Light. 

Alterations which have been in progress 

since early in April have been completed, 
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Portable Measuring Instruments. 

The Weston Electrical Instrument 
Company, Waverly Park, Newark, N. J.. 
is the manufacturer of a fine line of clec- 
trical measuring instruments. This com- 
pany has given every attention to the de- 
tails of design and construction to bring 
up to the severe require- 
In Fig. 1 
is shown the portable type E direct-cur- 
rent instrument. This is eight and one- 
half inches in width, eight and one-half 


its apparatus 
ments of the modern service. 
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Fie. 1.—PorRTABLE DIRKCT-CUCRRENT MEASURING INSTRUMENT. 


and the torch of the Statue of Liberty, on 
Bedloe’s Island, in New York harbor, is 
now brilliantly illuminated. Inside of 
the statue, instead of the oil lanterns 
previously used, there are now six en- 


Fie. 8.— CHARGING PLUG AND RECEPTACLE FOR AUTOMOBILK SERVICE. 


the cells of the battery are always in series, 
and the second where the battery is di- 
vided into two groups. There are three 
positions of the switch—the upper or run- 
Ling position ; the lower or charging posi- 
tion, and a middle or off position, which 
corresponds to the hinging position of 
any switch on this type, and leaves all 


closed are lights, of 500 candle-power 
capacity each, with an additional thirteen 
incandescent lamps inside the foundation. 
The whole interior is now plainly visible. 
The care of the statue was transferred from 
the Lighthouse Board to the War Depart- 
ment on March 1, and the torch was with- 
out illumination for fifty-five nights. 


inches long, and its height or depth is 
four and three-eighths inches. 

This type of instrument is adapted for 
use in many circumstances where tests are 
to be made, but where the extreme ac- 
curacy which obtains in the standard 
portable instruments is not necessary or 
desired. They are especially serviceable 
in central stations where stray magnetic 
fields exist, as the instrument proper is 
enclosed in an iron case which forms a 
shield against external magnetice in- 
Huences, although care should be exer- 
cised not to subject the instrument to 
powerful magnetic fields which will per- 
manently magnetize the iron case. ‘The 
accuracy will be found sufficient, the com- 
pany states, to enable employés of central 
stations to check up their switchboard in- 
struments, and in general testing ; and the 
effort has been made to make the cost such 
that it will be available to any one having 
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occasion to make electrical measurements. 
Fig. 2 shows a novel form of measuring 
instrument designed by this company, 
which has become very popular. This is 
a model duplex direct-current instrument. 
It is nine and one-half inches in length, 
seven inches wide, with a height or depth 
of two and one-quarter inches, and weighs 
about eight pounds. This type of instru- 
ment is also made in a slightly larger size, 
weighing about seventeen pounds. The 
name “duplex” is given to these instru- 
ments because they contain a voltmeter 
and ammeter in one case. For some pur- 
poses this combination will be found much 
more useful than two instruments in sep- 
arate cases, as, for example, where prac- 
tically simultaneous readings of current 
and potential differences are to be made. 
In an instance of this nature, the close 
proximity of the reading scales and in- 
dexes will be found to supply the really 
good feature of a quick and positive 
reading. In the model illustrated in Fig. 
2 the two instruments are enclosed in a 
neatly designed and finished water-proof 
aluminum case, which closely surrounds 
the operative parts of the instrument. The 
use of aluminum for the case secures the 
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minimum weight, and as the samé mate- 
rial affords an excellent protection against 
the elements, the device is adaptable for 


2.—MopEL DUPLEX INsTRUMENT, COMBINING VOLTMETER AND AMMETER. 


outside work, where the instrument is 
exposed to the weather, or in cases where 
water or dampness would be likely to af- 
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Fie. 3.—DuPpLex INSTRUMENT OR MOTOR-STARTER SWITCHBOARD. 


fect its work. A very large number of 
these instruments are in daily use 
throughout the country, and they are 
also very popular in foreign installations. 
Owing to the lightness and compact de- 
sign, the company has been very success- 
ful in applying them to automobile serv- 
ice. In fact, extreme care has been taken 
in designing and constructing them to 
meet the severe demands imposed by con- 
tinuous rough service on the road. The 
moving parts are so designed and con- 
structed as to be able to bear without 
injury the constant vibration which such 
service involves. 

Aside from their adaptability to use 
on vehicles, these instruments are also 
well adapted for use in other cases where 
extreme vibration is met with, or where 
space is limited and lightness is a de- 
sirable or necessary feature. For use on 
small switchboards, especially on motor- 
starter switchboards, they are found to 
render very valuable service in indicating 
the power used in driving a single ma- 
chine or groups of machines. Figs. 3 
and 4 show the application of these 1n- 
struments for this purpose in the works 
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of the company manufacturing them. By 
their use in this manner it is easy to as- 
certain the power used to drive machines, 
and thus to charge the proper proportion 
of power to each department, or even to 
one machine. They also serve, when so 
used, to indicate abnormal conditions aris- 
ing from friction or other causes, and in 
this manner it has been found that they 
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Some Unique Features of the Key- 
stone Exchanges ia Philadelphia. 
The Keystone Telephone Company, 

having been in operation since the first of 

January, 1902, has now in operation 

approximately 4,000 telephones. These 

telephones are connected to the two ex- 
changes known as the Main Exchange, 
located at Second and Sansom streets, 


Fie. 4.——-DUPLEX INSTRUMENT ON 


are a material aid in securing economy of 
operation of machinery in general. 

The company makes another model of 
this apparatus, the working parts of which 
are precisely the same as are used in the 
model described, with the exception that 
the scale is larger, and consequently the 
divisions more open for the same range. 
The case in this model is made of cast 
iron, and consequently is not water-proof. 
This model is well adapted for use in 
small isolated plants, and for all occa- 
sions where the existence of powerful ex- 
ternal fields would render it impossible to 
use the other model. The function of the 
cast-iron case is to shield the instruments 
from external fields, and this it is claimed 
to do in a most effectual manner. In both 
forms of instrument the workmanship is 
of the highest order, and is under the di- 
rect supervision of Professor Edward 
Weston, the designer and manufacturer. 


Moror-STaRTER SWITCHBOARD. 


and the Race Exchange, at Sixteenth and 
Summer streets. ‘These two exchanges 
are connected together by trunk lines and 
are also connected with exchanges of the 
Eastern Telephone and Telegraph Com- 
pany, at Camden, N. J., and Gloucester 
City, N. J. A third exchange, to be lo- 


cated on the corner of Preston and Fil- 
bert streets, is now in the process of: con- 


struction, and it is anticipated that the 


exchange will be serving Philadelphia 


subscribers some time in July. 

All three of the above exchanges are 
equipped with complete exchange appa- 
ratus furnished by the Kellogg Switch- 
board and Supply Company, of Chicago, 
Ill., and represent the latest engineering 
practice in that particular line. 

A peculiarity of the system, which will 
commend itself as being a feature of 
great advantage, is that all the jacks in 
the switchboard are disconnected from 
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the lines with which they are associated 
at all times excepting when they are act- 
ually in use for conversation. This is 
managed by the cutoff relay in the line 
circuit, which, at the same time that the 
lamp signal circuit is disconnected, con- 
nects the jacks to the line. This feature 
is of vital importance when it is con- 
sidered that in a large exchange a very 
small stray foreign current may be the 
cause of a very large and destructive fire 
involving the loss of many thousands of 
dollars in actual cost of apparatus de- 
stroyed, besides the loss occasioned by the 
interruption to the service, which, in the 
case of a large exchange, is oftentimes of 
many months’ duration. In the Kellogg 
system the worst that can happen under 
these circumstances is the destruction of 
the relay upon the particular line which 
has come in contact with the wire carry- 
ing the foreign current. The relays be- 
ing individually mounted on the mount- 
ing strip, and individually encased in a 
drawn metallic shell, the damage is con- 
fined to the relays immediately concerned. 

Another point in connection with these 
exchanges is that the jacks on the line 
have but one spring, and but two metallic 
connections. The tip of the plug connects 
with the spring of the jack, and the sleeve 
of the plug connects with the sleeve of the 
jack. The sleeve of the jack is also used 
to furnish the click in the operator’s ear 
which acts as a busy test. For many 
years it was attempted by the engineers 
of both the Bell and independent com- 
panies to design a multiple common bat- 
tery system which would have but two 
wires in the multiple. The two-wire 
multiple was first shown at the Pan- 
American Exposition, and since that time 
its utility has been demonstrated in the 
many large switchboards that have been 
installed all over the country, but most 
notably in Philadelphia. The extreme 
simplicity of the cireuits connected with 
this system renders its liability to trouble 
very small. Paired cable can be used in the 
multiple, which renders the laying up of 
the multiple very neat and compact, at the 
same time the jacks, having but two sold- 
ered connections, are not subject to the 
ordinary troubles which have heretofore 
been common in the multiples contain- 
ing three, four or five wires. On account 
of this feature several new exchanges now 
being built by this company will be 
equipped with jacks which are mounted 
in strips on three-tenths-inch centres, 
notably the exchanges for Buffalo and 
Los Angeles, Cal. By this means it will 
be possible to place a very much larger 
number of multiple jacks within the reach 
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of a single operator than has heretofore 
been possible. 

Another feature of the equipment in 
use in Philadelphia is the mechanical 
construction of all the relays which are 
used on the system. The armatures of 
the relays are bent around the end of the 
core at an angle which is slightly greater 
than ninety degrees; the end of the arma- 
ture which is next to the end of the core 
is drawn toward the magnet by the action 
of the current, and by so doing the op- 
posite end of the armature, which engages 
the springs, is raised, thereby making or 
breaking the spring contacts, as desired. 
‘This armature, instead of being mounted 
in trunnions or bearings, is mounted upon 
a knife edge, by this means eliminating 
any possibility of sticking. 

In general, the system used by the Key- 
stone company may be described as a 
complete central energy multiple system, 
having a two-wire multiple, a line and 
cutoff relay on each line, with lamp sig- 
nals, the relays being mounted on a rack 
in a separate room, adjacent to the ex- 
change. Supervisory lamps are connected 
with each cord, the relays controlling the 
lamps being mounted in the rear of the 
section. A main distributing frame and 
intermediate distributing frame are used, 
incoming and outgoing trunks having 
lamp supervision and operated in con- 
nection with order wires are included in 
the equipment. All current necessary for 
the operation of the exchange is furnished 
from a central battery consisting of two 
sets of two cells each of chloride accumu- 
lator battery, which is charged by a spe- 
cial telephone-wound charging set, which 
is Installed in duplicate. These charging 
sets are manufactured by the Holtzer- 
Cabot Company, Brookline, Mass., and 
are made according to specifications of 
the engineering department of the 
Kellogg -Switchboard and Supply Com- 
pany. On the trunk lines “busy back 
and don’t answer” signals are given by 
means of two different kinds of noise, 
which is introduced on the line from an 
interrupter and transformer operating in 
connection with the ringing generators. 
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The Electrical Contractors’ Associa- 
tion. 


A New Jersey Central special train 
from New York to Philadelphia, for the 
annual convention of the National Elec- 
trical Contractors’ Association at Phila- 
delphia, July 16 and 17, will leave New 
York at the Liberty stræt station on 
Wednesday morning, July 16, at 9.30 
ovlock. Accommodations on this train 
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can not be secured after twelve o’clock 
noon, Tuesday, July 15. Members and 
their friends who expect to attend the 
convention are reminded that this 
splendid train, composed exclusively of 
Pullman parlor cars, has been arranged 
especially for their accommodation. A 
rate of a fare and one-third, on the certifi- 
cate plan, has been granted by the Trunk 
Line Passenger Association. Fare from 
New York to Philadelphia, including 
parlor car seat on this train, will be $3, 
and the return railroad fare, when the 
certificate is properly endorsed, will be 
$0.84. Alexander Henderson is the master 
of transportation. 


Book Reviews. 


“Pocket Edition of Diagrams and Com- 
plete Information for Telegraph Engineers 
and Students.” Willis H. Jones. New York. 
Telegraph Age. Leather. 260 pages. 41% 
by 634 inches. 100 diagrams and illustra- 
tions. Supplied by the ELECTRICAL REVIEW. 


This book igs aimed to carefully and 
comprehensively take the student through 
the dilferent phases of telegraph construc- 
tion and operation, and the engineering 
phenomena of this subject. Considerable 
space is also given to the explanation of 
the telephone and the simultaneous opera- 
tion of telegraphy and telephony. The 
‘‘phonoplex” is also described, and a 
chapter is given to the subject of wireless 
telegraphy. The diagrams are carefully 
drawn, and the volume is so indexed that 
it may be an immediate help to the engi- 
neer should a special problem arise. 


“Alternating-Current Machines.’ Samuel 
Sheldon and Hobart Mason. New York. 
D. Van Nostrand Company. Cloth. 260 
pages. 5% by 8 inches. Numerous dia- 
grams and illustrations. Supplied by the 
ELECTRICAL REVIEW at $2.50. 


This volume is the second on dynamo 
electric machinery, its construction, de- 
sign and operation, by these authors. It 
is primarily intended as a text-book for 
use in technical educational institutions. 
There is no doubt but that it will admir- 
ably fill this function, as the authors are 
eminent in their line and have had much 
successful experience in developing the 
theory of the subject and in instruction 
of electrical engineering students. The 
book will also be read with great interest 
and profit by those electrical, civil, me- 
chanical and hydraulic engineers who are 
not perfectly familiar with the subject of 
alternating currents, but whose work 
leads them into this field. There are 
several methods of treatment of alternat- 
ing-current problems. Any point is 
susceptible of demonstration by each of 
the methods. The use of all methods in 
connection with every point leads to com- 
plexity, and is undesirable in a hook of 


this character. In each case that method 
has been chosen by the author which was 
deemed clearest and most concise, and no 
use has been made of the method of com- 
plex imaginary numbers. The first four 
chapters of the book concern the relatione 
which exist between power, electro-motive 
forces, currents and their phases in series 
or multiple alternating-current circuits, 
containing resistance, capacity and in- 
ductance. The next four chapters are 
devoted to the construction, principle of 
operation and behavior of the various 
types of alternating-current machines. 
Only American machines have been con- 
sidered. The subject of alternating-cur- 
rent apparatus in connection with plants 
for the long-distance transmission of 
power is treated, and a chapter is given 
to the eubject of tests on alternating-cur- 
rent circuits and apparatus. 


“Blectrical and Magnetic Calculations.” 
A. A. Atkinson. New York. D. Van Nost- 
rand Company. Cloth. 310 pages. 5% by 
74 inches. Fully illustrated. Supplied by 
the ELECTRICAL REVIEW at $1.50. 


This is a book which the average stu- 
dent and ordinary reader will find of 
great practical value. Wherever it has 
been possible, the author explains in the 
simplest words the value and relations of 
the engineering features of these subjects. 
A great many examples are given in ex- 
planation of each step in the process of 
instruction, and the graphic illustrations 
and formule are made to be easily under- 
stood and avoiding complicated mathe 
matics as much as possible. 

oer 
Telephonic Communication between 
Great Britain and France. 

A convention drawn up by the British 
Post Office has recently been signed by the 
French Minister of Commerce providing 
for telephonic communication between 
London and some 300 of the larger ur 
dustrial cities in France. Hitherto the 
telephone line to Paris has been almost 
exclusively used for stock exchange and 
press messages, but with the new arrange 
ment there is likely to be a large increase 
in the number of calls. A uniform charge 
of 8s. for a three minutes’ conversation, 
which is the present Paris rate, will be 
made, and the use of the system will be re- 
stricted to subscribers to the state tele- 
phones of both countries. 


The great pendulum, weighing twenty- 
seven kilogrammes, installed by Léon Fou- 
calt in the Pantheon to afford a proof of 
the rotation of the earth, wil soon be 
in an experimental state after having 


been laid aside since May 3, 1832, under 


decree of Louis Bonaparte. 
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DOMESTIC AND EXPORT 


ANOTHER ‘TELEPHONE ORGANIZATION — It 
has been announced that a new telephone 
organization, with a capitali of $10,000,000, 
has been organized and will make its 
headquarters in Buffalo. This is the Con- 
solidated Telephone Company, which has 
for its purpose the acquirement and control 
of telephone exchanges in New York and 
adjoining states. It operates as a holding 
and controlling company for the telephone 
exchanges and long-distance lines that it 
promotes, the plan being to organize indi- 
vidual companies in various towns, and then 
control their securities. The officers of the 
new company are: B. G. Hubbel, president; 
Charles E. Austin, first vice-president and 
treasurer; R. M. Parmely, second vice-presi- 
dent; J. H. Fuller, secretary. 

A FIFTEEN MILLION DOLLAR MortTGaceE—The 
Virginia Passenger and Power Company, of 
Petersburg, Va., has filed a first consoli- 
dated mortgage on all its property held and 
to be held, to secure the issue of $15,000,000 
five per cent gold bonds. The purpose of the 
issue is to provide for the equipment and 
betterment of the present lines, and for the 
acquisition of several other lines of railroad 
and electric light and power plants. In the 
deed there are conveyed nine and one-half 
miles of railroad track in Petersburg, sev- 
eral lines in Manchester and Henrico 
County, outside of Richmond; all the prop- 
erty of the Virginia Passenger and Power 
Company; the capital stock of the Home 
Electric Company; the Seven Pines Park 
and Land Company; the Brooke Turnpike 
Company; various tracts of land in Hen- 
rico, Chesterfield and Dinwiddie counties, 
and a ninety-nine-year lease of the property, 
rights and franchise of the Upper Appomat- 
tox Company. 

MILWAUKEE PREPARES FOR LARGE POWER 
PLant—The Milwaukee Electric Railway 
and Light Company has let a contract for 
probably the largest storage battery which has 
ever been ordered in this country. It is ex- 
pected that it will cost some $250,000. This is 
only part of the improvements which the com- 
pany intends to make upon its power plant, 
as it has plans drawn for the building of an 
entirely new plant which will cost $4,000,000. 
The company is putting 1,000,000 feet of 
conduit under the streets of Milwaukee this 
year, and this, together with the cables 
which will be put in them, will cost about 
$5,000,000. It has been stated that although 
the company at present has no use for more 
than one-tenth of the conduits being put in 
place, they are not to be used for a telephone 
system at any time. It has not been de- 
cided as yet whether steam engines will be 
used for power, or whether the plant will be 
equipped with new steam turbines. The 
storage battery, it is stated, will not only 
act as an equalizer, but will be used to run 
the railway and light currents at the same 


time should such a thing be necessary, as it 
is expected that the entire system can be 
run from this battery for an hour should 
any break occur. 


BAKER City, Ork.—The city council re- 
cently decided to grant a street railway 
franchise to C. L. Palmer. 


EVANSVILLE, IND.—A right of way has been 
granted for a traction line from this city 
to Henderson, Ky. The road will cost $200,- 
000, and will be completed by November 1 
of this year. 


Toronto, CANADA—Commercial Agent J. E. 
Hamilton writes from Cornwall, June 14, 
1902: “The project of an electric line from 
Cornwall to Toronto is being rapidly pushed 
by American and Canadian promoters, who 
have a capital of $8,000,000.” 


ToLepDo, Onto—An electric franchise will 
be asked of the city council in the near 
future by the company which is to build an 
electric road from Watonga, through King- 
fisher to Guthrie and Oklahoma City. The 
parties back of the enterprise are the Gus 
F. Smith & Company, of this city. Work 
will soon be commenced. 


CoLUMBUS, OnH10o—The Secretary of State 
has authorized the incorporation of the Peo- 
ple’s Rapid Transit Electric Company, of 
Toledo, with a capital of $100,000, to build 
and operate an electric railway from Green- 
ville to Toledo, through the counties of 
Darke, Mercer, Van Wert, Paulding, De- 
tiance, Henry, Fulton and Lucas. 


BIRMINGHAM, ALA.— The Birmingham 
Railway, Light and Power Company has put 
new cars in operation on the new Wylam 
line. The new line to Ensley will be com- 
pleted by August 1 and cars will be operated 
immediately thereafter. This line runs by 
way of the old fair grounds and Tuxedo 
Park, crossing the tracks of the old system 
in Ensley. 


OAKLAND, Cau.—The Oakland Transit Con- 
solidated Company has authorized an issue 
of bonds to the amount of $6,500,000. The 
sum of $3,000,000 will be spent in extending 
and improving the company's street railway 
lines, and the remaining $3,500,000 will be 
used to take up the existing indebtedness. 
The San Pablo avenue line will be extended 
to Point Richmond. 


PoRTLAND, Ort.—It is understood that the 
Gresham Electrice Line will build an electric 
road from Portland to the proposed power 
plant on the Clackmas, thirty-one miles dis- 
tant, and another branch through Powell 
Valley, the idea being to ultimately con- 
struct a line to Mount Hood. The proposed 
line will be built as soon as the right of 
way can be secured and preparations made. 
It is said the company will do a big busi- 
ness in the freight line. 


LE Roy, N. Y.—The survey for the electric 
road to be put through this section by the 
Buffalo & Depew Company, which is to ex- 
tend its line to Rochester, has been com- 
pleted from Depew to some distance east of 
this village. The old Nunda & Rochester 
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road was projected some twenty-five years 
ago, the right of way purchased, and about 
twelve miles of grading done, but for some 
reason was never finished. The grading re- 
mains practically as completed with a few 
exceptions, and is nearly ready for the ties 
and rails. This will greatly facilitate the 
building of the road. 


MIDDLETOWN, INp.—It is understood that 
an agreement has been entered into by which 
the Richmond & Northwestern Company 
comes into the possession of all the rights 
and privileges of the Merchants’ Traction 
Company, and will bufid an electric road 
from Richmond through Newcastle to 
Anderson. At the Richmond ena of the 
line the road will connect with one extend- 
ing througn Hamilton, Ohio, and to Cin- 
cinnati. The Merchants’ Traction Company 
at present has a franchise of Anderson 
streets and also has a franchise at Middle- 
town for the main street. Considerable 
right of way has been securea between 
Anderson and Middletown, and a survey of 
the road has been made. 


NortHn YAKIMA, WASH.—The company 
which has in hand the building of the elec- 
tric railroad from this city to Sunnyside, 
now propose to construct an electric rail- 
road from North Yakima to the Natches 
River. This road will be about twenty 
miles long and will be one of the most ex- 
pensive pieces of road the company will con- 
struct in this country. The company has 
filed a water appropriation calling for 1,000 
feet per second to be taken from the left 
bank of the Natches River, about forty miles 
west of this city. It is understood that the 
water is to be used in the generation of 
power. Work will be commenced soon on 
both lines. The survey for the Sunnyside 
line is now complete to a point about two 
miles from the town of Sunnyside. 


NokroLk, VaA.—The consolidation of the 
Norfolk, Portsmouth, Old Potnt & Newport 
News electric railway and power companies 
—about fourteen in all—is now in effect, and 
general manager E. C. Hathaway is now in 
complete charge of the properties. At the 
regular meeting held recently in Portsmouth, 
R. Lancaster Wiliams was elected presi- 
dent of the new company, and William J. 
Payne first vice-president. They both be- 
long to Richmond. ıt is not the purpose of 
the new company to make any change in 
the properties of the Newport News & Old 
Point Company on the Newport News, 
Hampton and Old Point side of the river. 
Caldwell Hardy, president of the Norfolk 
National Bank, will be elected second vice- 
president of the company at the next meet- 
ing, when the secretary and treasurer will 
also be elected. The following gentlemen 
are added to the board of directors: W. A. 
Post, general superintendent of the New- 
port News Ship Building and Dry Dock Com- 
pany; Caldwell Hardy, Austin Lanahan, of 
Alexander Brown & Sons, bankers, of Balti- 
more. The vice-president states that there 
wiil be no reduction in the number of cars 
operated, and that the public will get im- 
proved service. 
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ELECTRIC LIGHTING 


WALTHAM, Mass.—At a recent special 
meeting of the aldermen, a resolution favor- 
ing all-night lighting was adopted. 


ALPENA, Micyu.—The common council has 
entered into a contract with the electric 
light company for the lighting of the city. 


MILWAUKEE, WIs.—An amendment to the 
articles of incorporation of the Milwaukee 
Light, Heat and Traction Company has been 
filed, which provides for the company sup- 
plying gas and water to its customers. 


San Jose, Cau.—The city council has 
closed a contract with the United Gas and 
Electric Company for the lighting of the 
streets for the next fiscal year. The con- 
tract begins January 1 and will continue for 
a year. 


San LEANDRO, CaL.—The work of putting 
in the new arc lights has been started, and 
within a short time San Leandro’s principal 
thoroughfare will be lighted. The new 
lighting system will be a great improvement 
over the o.d one. 


SACRAMENTO, CaL.—The Sacramento Elec- 
tric, Gas and Railway Company has a force 
of men engaged in hydraulic work prepara- 
tory to the building of an additional elec- 
tric power plant, twenty-five miles north of 
Placerville. The distance of transmission 
to Sacramento will be sixty miles. 


Munciz, Inp.—The Muncie Electric Light 
Plant has closed a contract with the Ameri- 
can District Steam Company, of Lockport, 
N. Y., for the construction work necessary 
for the new steam heating service to be in- 
stalled there. The mains wiil be laid 
through the alleys in the business districts, 
and the work must be finished by Septem- 
ber 1. 


Corona, CaL.—A petition has been circu- 
lated among the citizens of this place, ask- 
ing that the city ovoard of truscees call a 
special election for the purpose of sub- 
mitting to the voters the question of bond- 
ing the city for $20.000 for the purpose of 
building a municipal electric light plant. 
The petition has met with no opposition, 
and has been liberally signed. 


KENNEBUNK, Me.—At a special town meet- 
ing held recently it was voted that the sum 
of $4,000 be raised for the purpose of ex- 
tending the electric lighting system to West 
Kennebunk, Kennebunk Landing, Kenne- 
bunk Harbor and Kennebunk Beach, and 
the treasurer was authorized to issue 
twenty-year coupon bonds to bear interest 
at a rate not to exceed three and one-half 
per cent. 


Satt LAKE City, Uran—The Big Springs 
Electric Light Company has been granted a 
franchise to erect electric light poles be- 
tween the towns of Fountain Green and 
Moroni. This company, which is composed 
of citizens of the towns named above, has 
been incorporated for $20,000, and both 
towns are to be benefited by the electric 
lights it is intended to have in full opera- 
tion in about three. months. 
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NorRISTOWN, Pa.—Work has actively been 
started on the new plant of the Norristown 
Light and Power Company. The buildings 
will be of fireproof construction and will be 
built to make extensions with great facility. 
The contracts have all been made for the 
engines and electrical apparatus and also 
the boilers. The general system will be 
duplicated and it is expected that the new 
plant will be in operation in the early fall. 


MYERSTOWN, Pa.—A meeting of citizens of 
Myerstown, Ruchland, Stouchburg, Sheri- 
dan, Newmanstown, and Womelsdorf held 
a meeting recently at Myerstown for the 
purpose of organizing a stock company to 
furnish electric light for these towns. Isaac 
Kegerries was appointed chairman, and 
L. H. Hostetter, secretary. The chairman 
will appoint a committee of two in each 
town to solicit subscriptions for stock at 
$10 per share. The outlook is promising. 


SAN Francisco, Cat.—The United titectric 
Gas and Power Company has purchased the 
Pacific Power Company’s 1,000-horse-power 
generating station and underground dis- 
tributing system. This will give the new 
company a nucleus for a distributing sys- 
tem for the electric current from the Stand- 
ard Electric Company's transmission sys- 
tem. The Standard company will soon be 
transmitting power through San Francisco, 
where its allied company will attend to the 
distribution. The system is already in suc- 


cessful operation, supplying intermediate 
points. 


CoLuMBus, OnlIo—William A. Gill has 
been granted a franchise to use the streets, 
avenues, alleys, public grounds, etc., of this 
city for the construction and maintenance 
of a heating, lighting and power supply 
plant within the city limits. A resolution 
was adopted approving the plans of the Ur- 
banna, Mechanicsburg & Columbus Railway 
Company for the construction of its tracks 
on Dublin avenue, Spring and Water streets, 
subject to the necessary modifications rela- 
tive to curves and grading. The board also 
recommended the passage by council of an 
ordinance extending the completion of the 


road within the city limits from July 1 to 
October 1. 


BINGHAMTON, N. Y.—At two meetings of 
the stockholders and directors of the Bing- 
hamton Light, Heat and Power Company, 
it was decidea to increase the capital stock 
from $500,000 to $650,000; to issue mortgage 
bonds for $500,000, and to make improve- 
ments on the present plant to the extent of 
$250,000. In making the increase of the 
capital stock, the company will issue $150,- 
000 of six per cent preferred stock. That 
amount will be sold at once, the old stock- 
holders being given the preference. In 
issuing the mortgage bonds, it is expected 
to pay the bonds of the Binghamton Genera] 
Electric Company with $400,000 of that 
amount, and have remaining from that 
$100,000 enough to make extensive improve- 
ments on the present plant. The remain- 
ing $100,000 will be held in reserve. The 
present office of the company will be re- 
moved from 79 State street to 172 Washing- 
ton street. 
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ATLANTA, Ga.—The city fire alarm and 
police wires will soon be underground in 
the conduits that have been provided for 
them, and many of the poles now in the 
streets will be removed. 


WELLSVILLE, OuH10—The Steubenville Trac- 
tion and Light Company has installed a 
private telephone system on the system of 
the Toronto-Steubenville Interurban Rail- 
way, each of the cars being equipped with 
a portable telephone. 


Los ANGELES, CaL.—Telephone service is 
being installed in the Arcade Station, Los 
Angeles, for the use of passengers. All 
Southern Pacific trains will be provided 
with telephone facilities by the Pacific 
States Telephone Company. 


ALRANY, N. Y¥.—The Hudson River Tele- 
phone Company will build a new branch 
Office in the West End. The new building 
will be located at the northwest corner of 
Quail street and Hudson avenue, and will 
be one story and a half in height. Work 
will be commenced at once. 


BuFrFaLo, N. Y.—Burt G. Hubbell, general 
manager of the Consolidated Telephone 
Company, Buffalo, is building a _ long-dis- 
tance telephone line to connect Buffalo with 
Rochester, Syracuse, Ithaca, Corning, Sala- 
manca (N. Y.), and Meadville (Pa.). The 
line will be completed within a few weeks. 


CLEVELAND, Onlo—The Willoughby Tele- 
phone Company, owned by the Everett- 
Moore Syndicate, has changed hands. The 
consideration was in the neighborhood of 
$10,000. The company has 150 telephones 
in operation. The purchasers are a com- 
pany of Willoughby merchants, headed by 
Fred Storm. 


BRooKLYN, N. Y.—The New York & New 
Jersey Té&tephone Company will build an- 
other building, nearly, if not equally, as 
large as its present one in Willoughby and 
Lawrence streets. lt will be 100 by 110 feet 
in size, and located on the east side of Clin- 
ton avenue. The building will be ready for 
occupancy next April. 


WILMINGTON, DEL.—The Delaware & At- 
lantic Telegraph and Telephone Company 
has begun work on its conduit extensions. 
The new ducts put down will run through 
about ninety squares, a distance or over six 
miles, and when the work is finished the 
underground system will extend to all the 
important bridges except Washington 
Bridge. 

GREENVILLE, S. C.—The Citizens’ Tele- 
phone Company, of Spartanburg, S. C., and 
the Home Telephone Company, of Green- 
ville, S. C., have been sold at auction to 
satisfy a mortgage of $30,000, given on both 
plants by L. W. Floyd, of Newberry, S. C., 
and G. A. Browning, of Greenville, S. C. 
Both of these plants were purchased by Mr. 
Floyd. Mr. Floyd will probably continue to 
operate the plants. 


Rome, N. Y.—It is understood that an ex- 
tension of the Rome Home telephone line 
will be made from Vernon to Vernon Centre, 
Knoxboro and Augusta Centre. It is ex- 
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pected that work will be rapidly pushed as 
soon as the franchises are secured from 
the different town boards. A request has 
been received from Oriskany Falls for the 
company to bring the line into that village, 
making a total distance of twelve miles to 
build. Toll stations will be instituted at the 
villages, while the subscribers will be given 
a flat-rate service. 


Pittston, Pa.—Ex-County Controller Jos- 
eph D. Lloyd is at the head of a new com- 
pany composed principally of Wyoming Val- 
ley capitalists, which is about to establish 
and operate a telephone system at Jackson, 
Tenn. Among those interested in the en- 
terprise are Robert T. Pettebone, Dr. F. C. 
Johnson, A. D. Hay, C. Frank Brobst, Dr. 
A. C. Shoemaker, Frank P. Hopper, J. E. 
Nugent, Joseph L. Dunn, William Drury and 
E. R. Pettebone. The contract for the con- 
struction has been awarded to a Chicago 
firm and work has begun. 


Oneonta, N. Y.—Oneonta will soon be 
given direct communication with Albany 
and Binghamton, the Central New York 
company having recently decided to put in 
a copper metallic circuit between these 
places. The work now under way for this 
company also includes rebuilding all the old 
toll lines that have become weak or im- 
paired, and they will be put in the best 
possible condition. In all about 1,200 miles 
are to be rebuilt or reconconstructed. All 
the improvements will be completed before 
January 1. 


RicHMOND, Va.—The Southern Bell Tele- 
phone and Telegraph Company hopes to be- 
gin the operation of its new plant before 
the middle of July. The progress made 
upon the work in the company’s new build- 
ing has been very satisfactory, and all the 
conduit and cable work has been completed. 
The work of putting in and connecting up 
the new telephones will be pushed rapidly. 
The station wiring has been practically com- 
pleted, and on account of the rapid progress 
of the work the company will be able to 
make the change several weeks earlier than 
was anticipated. 


RocHESTER, N. Y.—Plans are practically 
completed for the consolidation of the in- 
dependent telephone lines in Wayne County 
into one concern, which is to reequip and 
extend the lines until they embrace every 
town and village in the county. The com- 
pany, which is to succeed the independent 
concerns, will be capitalized at $50,000, an 
increase of $40,000 over the capitalization of 
the Wayne Telephone Company. In Lyons, 
cables will take the place of wires at pres- 
ent in use and an all-night service will be 
maintained. This change will be adopted 
in Clyde, Newark and all the larger villages. 
Through the county generally a complete 
metallic circuit will be installed and other 
important improvements made. 

Kansas City, Mo.—The Missouri & Kan- 
sas Telephone Company, usually called the 
Bell Telephone Company, has concluded at 
Kansas City two important transactions with 
Grant Hornaday and C. W. Penniman, of 
Fort Scott, Kan. The Bell company bought 
outright the toll lines of the Kansas Tele- 
phone Company, which has 350 miles of 
wire from Fort Scott to Parsons, and cover- 
ing a field in Missouri and Kansas of which 
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those towns and Iola and Garnect (Kan.), 
Rich Hill and Nevada (Mo.), and Pittsburg 
and Girard (Kan.) are the principal points. 
The value of these lines, said to be the best 
in Kansas, is about $40,000. In connec- 
tion with this deal the Bell Telephone Com- 
pany made a traffic arrangement with the 
independent telephone company of Pitts- 
burg, Kan., whereby it is understood the 
Bell exchange and the competing exchange 
there will consolidate their plants, and one 
rate will be charged instead of two. 


ELECTRICAL SECURITIES 


Although the week was shortened by two 
holidays, substantial progress was made in 
the direction of high prices. Nearly all the 
leading stocks closed higher on Thursday 
than they did at the end of the week before, 
the improvement extending from fractions 
to several points. The continued increase in 
railroad earnings, except those of the 
strictly anthracite roads, and the contin- 
uance of good crop conditions, account for 
this advance. 

The anthracite coal trade continues at a 
standstill, with the remarkable feature of 
the ability of the country to get along with- 
out a large drain upon the smal! available 
supplies. The presumption is that the high 
price of anthracite is leading consumers 
wherever possible to use soft coal or gas 
or oil in preference to replenishing their 
anthracite bins. The strike situation is un- 
changed outwardly, although it is believed 
that considerable numbers of men are 
anxious to return to work. The soft coal 
trade is active and the rise in the Ohio River 
has permitted the shipment of something 
like 12,000,000 bushels of coal which would 
ordinarily not have moved at this season. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JULY 3. 

New York: Closing. 
Brooklyn R. Tiss ae teed whee. 67% 
Con: Gas. 46s ccc inaa eana a 224 
Gen. Blet.. seese roro erioa sennen 308 
Kings Co. Ble¢ cies teks 197 
Man.: Bls ood ieee wee e eee ee ws 132 
Met. St. RY sc oo be teseass tees 149 
N. Y. & N. J. Tel. Co............. 176 
Westinghouse Mfg. Co............ 212 

Boston: Closing 
Am. Telep. & Tel.................- 165 
Edison PleCws. boo ew esa he oe ks 280 
Mass. Elec. pf..........cccceeceee 97% 
New England Tel................ 142 
Western Telephone & Telegraph... 103% 


Efforts are being made to reorganize the 
Michigan Telephone Company. The West- 
ern Telephone and Telegraph Company owns 
about $3,750,000 of the $5,000,000 of the 
Michigan company’s outstanding stock, and 
substantially all the hoating debt which ag- 
gregates about $2,200,000. 


Ph tladelph ta: Closing. 
Elec. Co. of America............. 6 
Elec. Stor. Bat. Cry silent asec cn 89% 
Elec. Stor. Bat. pf............... 88h, 
Philadelphia Elec................ 5 kK, 
Union Traction. «.i:c4s6002.45c084% 44%, 
United G. I. Co....... urdasta ance: atk 108 


It is announced that the Electric Com- 
pany of America has had paid in at the office 
a large amount of the final assessment of 
$1 in advance of the expiration of the time 


limit. The earnings of the company, it is 
eaid, continue to show a large increase over 
last year. 

New directors have been elected in each 
of the twelve street railway companies in 
the names of which the Philadelphia rapid 
transit franchises were granted to John M. 
Mack and his associates. The new board in 
the case of each company is composed of 
Messrs. John B. Parsons, George D. Wide- 
ner, Jeremiah J. Sullivan, Michael Murphy 
and John M. Mack. These companies were 
incorporated with five directors each and it 
was thought best to increase the number. 

A prominent director says that the report 
that the Union Traction earnings for June 
show a falling off is incorrect. For the first 
fifteen days of June the Union Traction 
Company was $16,500 ahead as compared 
with June, 1901. It is estimated that for the 
full month the company should be $45,000 
ahead. 


Chicago : Closing 
Chicago Edison Light............ 179 
Chicago Telep.................... 170 
Metropolitan El. pf............... 89 
National Carbon................. 23% 
National Caroon pf............... 97% 
Union Traction.................. 165% 
Union Traction pi................ 50 


The Union ‘l'raction Company’s fiscal year 
ends with this month. Earnings from month 
to month have shown a marked improve- 
ment, aggregating about $600.000 over the 
preceding year, but it is estimated that the 
increase will be eaten up by increased 
taxation and operating expenses. The 
items of increased wages alone, it is said, 
will amount to nearly $125,000 for the year. 

The Metropolitan Elevated traffic in June 
averaged 101,743 a day, a gain of 15,564 as 
compared with the corresponding month of 
last year. Traffic on the South Side Ele- 
vated in June averaged 76,449 passengers a 
day, a gain of 6,804, or nearly ten per cent 
as compared with the corresponding month 
0. last year. 


NEW INCORPORATIONS 


OXNARD, CaL.—Oxnard Suburban Electric 
Company. $10,000. Incorporators and dli- 
rectors: D. S. Perkins, Hueneme; W. J. 
Wayte and W. V. Lockwood, San Francisco; 
Simon Cohn, El Rio; L. J. Rose, J. A. Drif- 
fill and P. S. Carr, Oxnard. 


HILtsroro, Mp.—The Easton Light and 
Fuel Company, which recently came into 
existence for the purpose of acquiring the 
gas and electric tight piants in Easton, re- 
cently held a meeting in that town, and 
completed arrangements for the transfer of 
the property. The officers of the company 
are: Clarence r. King, of Philadelphia, 
president; John W. Pittock, of rhiladelphia, 
treasurer; Frank R. Owen, of Denton, secre- 
tary. The board of directors are: Clarence 
P. King; Harry A. Richardson, of Dover, 
Del.; Judge William R. Martin, of Easton; 
Fred R. Owens and William H. Deweese,, of 
Denton. The price paid for the property 
ıs said to have been $50,000, and extensive 
improvements will be made at once. Both 
of the plants will be duplicated so as to in- 
sure against breakdowns, and the corpora- 
tion is understood to be strongly backed 
financially. 


7O 


INDUSTRIAL ITEMS 


THE PirrsBurag TRANSFORMER COMPANY, 
Pittsburg. Pa., with sales agencies in Phila- 
delphia, Chicago and San Francisco, has 
produced a dainty folder describing this 
excellent apparatus, which is so attractive 
that it will not fail to be taken notice of. 


THE CrockEr- WHEELER COMPANY, Ampere, 
N. J., is describing its application of mo- 
tors to motor-driven tools in Bulletin No. 24. 
This is a splendid specimen of advertising 
literature. The half-tones are well de- 
veloped, and the book is bound in a unique 
coarse fibre hempen cover. 


THE C. W. Hunt Company, West New 
Brighton, S. I., is manufacturing a special 
hoisting rope which bears the trade name 
of ‘‘Stevedore.” The claim is made that this 
is of such good fibre, and is so perfectly 
lubricated, that it is endowed with very 
long life under the most severe conditions 
of service. This company also manu- 
factures Hunt’s patent plumbago laid ma- 
nilla rope, made of pure selected manilla, 
unadulterated. 


“RurAL SUMMER. HoMES,” issued by Mr. 
D. W. Cooke, general passenger agent of the 
Erie Railroad, New York, is not only an il- 
lustrated guide to the summer homes 
adjacent to New York on this picturesque 
railroad, but is an example of very attractive 
typographical art. It is elaborately illus- 
trated and presents very complete descrip- 
tions of the many beautiful summer resorts 
along the line of this road. A map of the 
lines of the Erie Railroad system, through 
the land of suburban and summer homes, is 
an appendix to the volume that will be fully 
appreciated. 


THE CHASE-SHAWMUT Company, Boston, 
well-known manufacturer of electrical spe- 
cialties, has entirely reconstructed its fac- 
tory since the recent fire on a greatly en- 
larged scale. The number of employés now 
is doubled. Among the many novel im- 
provements is the installation of a De Laval 
steam turbine for the generation of both 
power and lighting for its factory. This 
steam turbine, for which this company is 
New England agent, is attracting great at- 
tention on the part of those interested in 
the economic questions of power and light- 
ing The De Laval steam turbines have 
been for several years in successful opera- 
tion in Europe. It is only recently, how- 
ever, that the De Laval Company has en- 
tered this country, but the extensive works 
at Trenton, N. J.. are already overtaxed to 
meet orders. The Chase-Shawmut Com- 
pany invites inspection of this turbine, which 
is in constant and very efficient operation 
in its factory, 390 Atlantic avenue, Boston. 


THE Woopwarp GOVERNOR CoMPANY, Rock- 
ford, 11l., manufacturer of friction water- 
wheel governors, was incorporated on June 
2S, 1902, The following officers were elected 
at the meeting on that day: A. W. Wood- 
ward, president; E. E. Woodward, vice- 
president and general manager; J. Charles 
Young, secretary and treasurer. This busi- 
ness was formerly conducted by Messrs. 
A. W. and E. E. Woodward as a copartner- 
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ship, but the business reached such a size 
that it became necessary to secure assist- 
ance, and negotiations were opened which 
resulted in the taking of J. Charles Young 
into the company. His principal duty will 
be the conducung of the sales department 
and outside engineering work. Mr. Young 
was formerly employed as superintendent of 
the People’s Power Company, Moline, Ill., 
and also as general manager of the People’s 
Power Company, Davenport, Iowa. The 
company expects to greatly increase the 
territory now covered by its governors, 
which territory includes not only the United 
States and Canada, but countries in Europe 
and South America, the export trade at 
present being large. 


PERSONAL MENTION 


Mr. Isaac L. Rice has had conferred upon 
him the degree of LL.D. by Bates College, 
Maine. 


Mr. Harry B. THAYER, of the Western 
Electric Company, New York, left a few 
days ago for a tour of England, France ani 
other Continental countries. 


Mr. FRANK GIBBONS VATGHAN, of the 
Schenectady office of the General Electric 
Company, was married last month to Miss 
Alma Demick, of Lynn, Mass. 


Dr. s. S. WHEELER, president of the 
Crocker-Wheeler Company, is touring 
Europe on a French automobile. Dr. 
Wheeler is accompanied by his wife. 


Mr. ArtruuR D. NewrTON, formerly presi- 
dent of the Eddy Electric Manufacturing 
Company, has been elected secretary of the 
Electric Vehicle Company, Hartford, Ct. 


Mr. A. B. AYRES recently resigned from 
the Chicago office of the Westinghouse Elec- 
tric and Manufacturing Company to accept 
a connection with Sargent & Lundy, engi- 
neers, New York. 


Mr. ALFRED STROMBERG, president of the 
Stromberg-Carlson Telephone Manufactur- 
ing Company, is now in Stockholm, Sweden, 
visiting the home of his youth. Mr. Strom- 
berg has become prominent in telephone 
manufacturing circles. 


Mr. W. R. Mason has resigned from the 
Sprague Electric Company, and has accepted 
the position of western m2nager for Coe, 
Smith & Company, selling agents for the 
Mechanical Boiler Cleaner Company, with 
offices at 413 Western Union Building, Chi- 
cago. 


Mr. CHARLES M. CLARKE has recently is- 
sued in pamphlet form through the United 
Telpherage Company the paper on 
“Telpherage Methods and Accomplish- 
ments,” read by him before the American 
Institute of Electrical Engineers some 
weeks ago. 


Mr. E W. GontpscumMipr who has been 
identified with the Chieago office of the Bul- 
lock Electric Manufacturing Company, has 
recently assumed the management of the 
New York office, succeeding Mr. R. T. 
Lozier who has gone to the home office of 
the Bullock company, to take charge of the 
selling organization. 
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Mr. J. W. PETERSON, who was formerly 
connected with the Chicago sales depart- 
ment of the Stanley Electric Manufacturing 
Company, and the Northern Electrical Manu- 
facturing Company, has been elected vice- 
president and general manager of the Elec- 
trical Equipment Company, with offices at 
Suite 939 Monadnock Block, Chicago. 


Mr. GreorcE F. Porter, has again returned 
from Alaska, and before he left had accom- 
plished the successful operation of the 
Kerite cable which his company laid for the 
government service. Mr. Porter is to be 
congratulated over this accomplishment, as 
it was believed it would be a difficult mat- 
ter, owing to the rigorous climatic con- 
ditions. 


CoLONEL ALLAN C. BAKEWELL, second vice- 
president and general manager of the 
Sprague Electric Company, was recently 
elected department commander at the New 
York State Encampment of tte Grand Army 
of Republic held at Saratoga Springs. There 
was a strong opposition ticket in the field, 
but Colonel Bakewell, in recognition of his 
services in both the state and national work 
of the organization, was elected by a hand- 
some majority. 


CoLONEL Rozvertr C. Crowry, president of 
the Western Union Telegraph Company, has 
made a number of changes since assuming 
the presidency tending to the improvement 
of the company’s vast service. Certain 
positions in the nature of sinecures have 
been abolished, and stronger men put in 
others. Many tried employés have had their 
salaries increased, and several old and loyal 
attaches relieved from work on a life pen- 
sion. These changes, under the direction of 
Colonel Clowry, who is experienced in every 
detail of the company’s service and knows 
its every need, are working improvements 
that can not tail to be appreciated by the 
message-sending public. 


LIEUTENANT PAuL D. Stock ey, son of Mr. 
George W. Stockley, former president of the 
Brush Electric Company, Cleveland, now 
a resident of New York, it will be remem- 
bered disappeared in the Philippines over 
two years ago and was supposed, at the time, 
to have been captured and killed by the 
natives. Recent information received at the 
War Department, secured from native 
sources by Major W. H. C. Bowen, of the 
Fifth Infantry, confirms this. He had been 
attacked by a band of natives, stoned and 
shot with his own revolver and, so the na- 
tives report, the body was thrown into the 
deep waters of the lake near Banga, in the 
Batangas Province. One of the murderers 
of Lieutenant Stockley was caught and tried 
by military commission. The remainder are 
Still at large. 


OBITUARY NOTICE 


Mr. Cyrus USBORNE BAKER died at Newark, 
N. J., on July 4, 1902, in the seventy-first 
year of his age. The funeral services were 
held at his late residence, 41 Franklin 
street, on Tuesday, July 8, at 2 P. M. Mr. 
Baker wag an uncle of Mr. Cyrus O. Baker, 
of Baker & Company, platinum refiners, who 
is very widely known in electrical circles. 
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ANNOUNCEMENT OF THE PUBLISHER. 

The ELectricaL Review will be sent 
this week to a number of persons who are 
not regular subscribers. 

We hope that all who receive a copy 
will decide to give this journal a year’s 
trial subscription. We think that you 
will be repaid if at all interested. 

It is our aim to make this journal 
thoroughly representative of the entire 
electrical field. As its name implies, 
the ELEcTRICAL REVIEW is a weekly re- 
view of the technical and commercial de- 
velopment of the world of applied elec- 
trical science. 

The year’s issues, fifty-two in number, 
comprise the annual history of the art. 


We invite you to become a subscriber 
with faith that you will soon become a 
pleased reader. 


ENGINEERING RESEARCH AND THE 
NATIONAL BUREAU OF STANDARDS. 


In a recent issue of one of our tech 
nical journals attention is called to the 
great opportunity which lies before the 
Carnegie Institute for supplying much- 
needed data on engineering subjects. The 
Carnegie Institute is not under govern- 
ment control and the plea is made for the 
establishment of a great central research 
laboratory either directly by the govern- 
ment or in connection with the Carnegie 
Institute. 

There already exists in Washington a 
government department which will neces- 
sarily have to carry on much research 
work along certain engineering lines—it 
is the National Bureau of Standards. 

One is apt to imagine that the Bureau 
of Standards is a place where the legal 
standards of weights and measures are 
kept and where comparisons with them 
can be made. Now, the Bureau of Stand- 
ards is not only this but a great deal 
more. In addition to the standards men- 
tioned, it must establish the legal stand- 
ards for all scientific measurements. This 
in itself necessitates a vast amount of 
patient and long continued laboratory in- 
vestigation. Further than this, later on 
the bureau will be called upon to calibrate 
and certify to the accuracy of such com- 
mercial instruments as may be submitted 
to it. To do this intelligently it will be 
necessary to make very thorough and de- 
tailed studies of all such instruments. 
The conditions under which they should 
be tested must be known, the conditions 
to which they will be subjected in com- 
mercial work and the effect which these 
conditions will have upon the accuracy 
and permanency of such instruments 
must be understood. To illustrate: Be- 
fore commercial alternating-current volt- 
meters can be accepted for standardiza- 
tion, it will be necessary to have carried 
out at the laboratory bureau very detailed 


tests on all types of voltmeters. The 
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cHĦect of temperature or proximity of 
other instruments or of conductors carry- 
ing heavy current must be known. The 
effect of frequency and wave form upon 
the indication of the instrument must be 
investigated. The study of the effect of 
wave form upon these and other instru- 
ments will necessitate far-reaching study 
in the methods of obtaining and deter- 
mining various types of waves. It will 
necessitate a knowledge of wave forms 
which are found in practice, or such as 
may be produced by operating conditions 
in actual use. It will be easily realized 
that the vast amount of data which must 
be at hand before the alternating-current 
voltmeter can be standardized intelli- 
gently can only be acquired by long and 
well-directed research extending through- 
out the field of alternating-current theory 
and phenomena. 

The illustration might be carried fur- 
ther. ‘The materials which enter into the 
meter must be understood—springs, iron 
(if any), copper, alloy, ete——but enough 
has been said to indicate that the work 
of the National Bureau of Standards will 
be far more than simple comparison of 
It will in- 
volve research work in the broadest sense, 
and, fortunately, much, if not all, data 
collected there will be available to the en- 
tire engineering profession. 

The Bureau of Standards has, under 
its able director, made an encouraging 
start. A laboratory, for which $250,000 
has been appropriated, is to be situated on 
high ground at Chevey Chase, D. C., and 
will be dignified in appearance. A $60,- 
000 power plant is also to be erected. 
These, we feel sure, are only the begin- 


instruments and standards. 


nings of an imposing group of buildings 
which will do credit to the country and 
from which data of inestimable value will 
be given to the world. 
has already been done by the Imperial 


The work which 


Physico-Technical Institute, in Charlot- 
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tenburg, indicates what may be expected 
from our own bureau. The importance 
of the work that will be carried on there 
can not be realized too soon, and it should 
be brought home to every engineer and 
scientist in the country, as well as to each 
member of Congress, so that its work and 
growth may not be hampered by lack of 
support, moral or financial. 


ELECTROTHERAPEUTIO RESEARCH. 

A short time ago a British contempo- 
rary published the results of some inter- 
esting experiments on the relation be 
tween electrical phenomena, particularly 
that of atmospheric electricity, and cer- 
tain forms of nervous constitutional ail- 
ments peculiar to the human race. This 
has already become the subject of much 
comment and discussion in both the lay 
and scientific press. The author’s essen- 
tial findings seem to focus upon the com- 
parative susceptibility of the inert and 
the living, but anmsthetized, brain to 
etheric waves of force. Be the net re- 
sult of this research of whatever magni- 
tude or slightness of importance, the con- 
dition remains that there is much food 
for thought in thie direction. 

Of course, no one would advocate the 
propriety of using the ailing one as a 
type of condenser, and saturating the liv- 
ing organism with galvanic impulses as a 
cure-all or elixir. Much good work hag 
already been done by the scientific appli- 
cation of the X-ray to surgery, and in 
electrotherapeutics and similar pseudo- 
sciences able students have recorded re- 
markable advances. 

Great as has been the application of 
electricity to commercial considerations, 
it has still to accomplish that which will 
preeminently and positively establish its 
position as the greatest boon to humanity 
that the ages of study have produced—the 
application of electric currents for the 
diagnosis of mental distress and the alle- 
viation of physical suffering. 
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Respecting the education of electrical 
engineers it is, of course, well known that 
local conditions, such as the instructing 
staff and laboratory equipment which are 
presented for the instruction of the stu- 
dent widely vary, but far more important 
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and of deeper moment than all of these 
is whether the student shall be educated 
in a broad and liberal manner, or whether 
he shall be trained in a narrow and re- 
stricted school as is an athlete who is 
trained to some particular contest of 
strength. The first method results in a 
man who is equipped for all conditions of 
engineering life, while the latter would 
result in producing a man who is adapted 
for one particular line of thought and 
action, as is any machine used in the 
workshop. 


From Minneapolis comes the news that 
one other, eminent in electrical develop- 
ment, Professor Alexander Graham Bell, 
of Washington, has been honored by the 
London Society of Fine Arts. Mr. Bell, 
who was in attendance at the National Ed- 
ucational Convention in Minneapolis, has 
received word that the decoration known 
as the Prince Albert medal had been con- 
ferred upon him. This award requires 
the concurrence of the Prince of Wales, 
and selection is made each year of a per- 
son who has distinguished himself in 
promoting art, manufactures or com- 
merce. Mr. Bell is the fourth American 
to receive the medal, Captain James B. 
Eads, Thomas A. Edison and David Ed- 
win Hughes having been selected for the 
honor heretofore. 


It is reported that the severe tests of 
the Edison storage battery for automobile 
service on the roads of New Jersey have 
developed a comparative weakness in the 
vehicles used. The carriage parts give 
out before the battery is exhausted or 
seriously damaged. The manufacturers 
of these vehicles we hardly believe will 
be content to rest under this reflection 
on their constructing skill. 


Many of the steam railroads of the 
country are fully awake to the growing 
importance of electrical transportation, 
and have organized electrical engineering 
staffs to study the question as it affects 
their interests. It is the wise manage- 
ment that takes up this problem now and 
keeps in touch with this branch of elec- 
trical development that is moving for- 
ward with such rapid pace. 
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EXPENSES OF ELECTRIC LIGHT 
STATIONS. 


On another page of this issue will be 
found an interesting analysis, by Mr. 
Alton D. Adams, of the expenses of elec- 
tric light stations in Massachusetts for the 
last twelve years. Several points are 
brought out which are worthy of notice. 
It is shown that in spite of the increasing 
efficiency the expenses of the station have 
increased three times. This increase is 
of course due to the greater output of the 
plant, and it is shown that the income 
has increased faster than the expenses. The 
items of the analysis are grouped under 
five heads: distribution, 


office and management, taxes and mis- 


Manufacture, 


cellaneous. Comparison is made, for each 
year, of the percentage of the total 
operating expense of each of the above 
It is shown that while the cost 
of management has increased, the cost of 


items. 


manufacture has decreased. ‘Thus, com- 
paring 1891 and 1901, it is seen that 
while the management expense has in- 
creased 3.9 per cent of the total, the cost 
of manufacture has decreased 9.3 per 
cent. This seems to be a convincing argu- 
ment in favor of securing and retaining 
competent officers by offering sufficient 
inducement. Attention is also called to 
the fact that while the manufacturing 
expense has been decreased, there is still 
much room for improvement. Had old 
machines been scrapped and replaced by 
modern units, the showing would have 
been more striking, a point which is not 
sufficiently recognized by the smaller com- 
panies. 


E 


The number of excellent books devoted 
to electrical science that are constantly 
published is worthy of note and commen- 
dation. The literature of electricity is, in 
the main, of high grade, and many able 
writers are now contributors, where there 
were very few but a short period ago. 
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The interlacing of the American power- 
houses, at Niagara Falls, with the Cana- 
dian power-house and the transmission of 
the power at 60,000 volts to Toronto over 
a three-phase line are valuable demor- 
strations of the flexibility of the electrical 


transmission of power. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—XLVI. 


BY W. ELWELL GOLDSBOROUGH. 


ARMATURE INDUCTANCE AND THE CHAR- 
ACTERISTICS OF THREE-PHASE 
MACHINES. 


In developing the characteristics of a 
three-phase alternator, a method of pro- 
cedure similar to that followed in the 
case of two-phase machines must be used. 


Ao 


Total Internal €. M F., Constant 


of 
- 


ELECTRICAL REVIEW 


product of corresponding current and 
effective electro-motive-force values give 
the power developed by this phase, and 
in Fig. 170 these products are plotted 
relatively to the current values giving the 
curve c, d, &, that is labeled, ‘‘ load, 
single-phase.” 

Referring now again to Fig. 168, it 
will be evident that if the first, second 
and third phases are all loaded equally, 
and we desire still to maintain the magni- 
tude of the vector values given, it will 


Fie. 168.—ALTERNATING DYNAMO ELECTRIC MECHANISMS. 


Here, however, we must remember that 
the electro-motive force developed in the 
first phase is effected by the field induct- 
ance flux set up by the second and third 
phases. The extent of this is shown in 
Fig. 168, where a polar diagram is 
given like that of Fig. 165. Without 
modification, this diagram represents the 
changes which occur when only one of the 
three phases is non-inductively loaded. 
In such event, the field inductance flux 
is represented by the projection of the 
flux vectors MM’, MoM“, MM, and 
M,M°, upon OM, as the resistance in 
the external circuit of the machine is suc- 
cessively reduced so as to cause currents 
having the values OB’, OB‘, OB? and 
OB‘ to successively flow through the arma- 
ture and the line. Corresponding to 
these currents, the collector voltages are 
shown by the vectors OC’, OC’, OC* 
and OC*®. When plotted in rectangular 
co-ordinates, they give us the regulation 
characteristic shown in Fig. 170 by the 
curve J, c, d, e, which is labeled ‘single- 
phase regulation characteristic.” The 


be necessary to counteract the demagnet- 
izing effect of the second and third phases 
upon the field magnetism inducing the 
electro-motive force in the windings of 
the first phase, as well as the demagnet- 
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netism in the fields equal to the normal 
no-load magnetism plus twice the projec- 
tion of the field inductance flux of the 
first phase upon the vector OM,. For 
instance, in order that each of the three 
phases when symmetrically loaded shall 
develop an electro-motive force equal to 
OC* when each of them is developing a 
current equal to OB’, it is necessary to 
increase the field magnetizing power an 
amount sufficient to produce on open cir- 
cuit a field flux equal to OM, + 2 (M, 
M°), where MoM, is equal to the pro- 
jection on OM, of M,M°,. In this case 
the field flux would be represented by 
the vector OM®, since MM’, is equal 
to 2 (M.M*). 

The maintenance of the conditions 
presented by Fig. 168 in all three of 
the phases, when they are equally loaded, 
could only be effected by a constant 
changing of the field exciting power. If 
we assume that the alternator is oper- 
ated under constant field excitation, 
Fig. 168 must be modified in order 
to properly represent the conditions 
which would then exist. These modifi- 
cations consist in a reduction of each of 
the flux electro-motive force and current 
vectors in the ratio of the normal no- 
load flux plus twice the projection of 
the field inductance flux to the no-load 
flux; in other words, in Fig. 168, the 
flux electro-motive-force vectors, when the 
three phases are loaded so as to produce 
a current in each of them equal to OB‘, 
must be reduced in the ratio of OM, to 
OM°. Such a reduction, uniformly ap- 

q ; . ; 
plied for successive loading, gives the 
phase diagram of Fig. 169. Here it 
is seen that when the three phases are 
equally loaded and the currents in them 
lag 40 degrees behind their total internal 


TABLE 22. 
Data pertaining to Figs. 168, 169 and 170. 


Ze. I| ee E . 
104 104 
Resistance; Current 

Flux Flux Volts. Amperes. 
a | 0 70.0 1000 0 
ò 2.0 72.0 985 11.0 
c 7.2 77.2 938 21.5 
d 14.8 84.8 863 30.6 
e 25.0 95.0 762 89.2 
f 85.4 | 105.4 640 46.4 
g 45.0 115.0 500 52.5 


izing effect of the first and third phases 
relatively to the second phase, and of the 
first and second phases relatively to the 
third phase. This can be done by increas- 
ing the exciting power of the field circuit 
sufficiently to produce at no load a mag- 
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E; E’ -7 I’ Ei P 
Total 
Internal | Resistance Current Power Power 

Volts. Volts. Amperes w, Kw. 

1000 1000 0 0 0 
972 958 10.7 10.85 10.25 
906 850 19.5 20.20 16 57 
825 712 25.2 26.40 17.92 
747 561 28.9 29 85 | 16.21 
665 425 80.8 | 29.70 | 13.10 
609 204 32.0 26.20 | 9.72 


electro-motive forces, there is a reduction 
in the total internal electro-motive force 
of twenty-five per cent below the no- 
load values and a corresponding reduc- 
tion in the current values. The differ- 
ence between the characteristic developed 
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by the first phase when non-inductively 
loaded, and by the first phase when sym- 
metrically loaded with reference to the 
other two, is shown by the difference in 
the positions of the dotted curve of 
Fig. 169, and the curve A, 8’ c" d’ 
C*. The demagnetizing or reactive 
effect of the currents in the three phases 
upon the field flux is shown by the flux 
vector distances M°M”,, M,M°,, M,M?, 
and M,M°, for the five successive incre- 
ments of loading. 

In rectangular co-ordinates, these effects 
are shown in Fig. 170. Here the reg- 
ulation characteristic under three-phase 
loading shows the drop in the voltage at 
the terminals of the different phases as 
the load comes on. Fig. 170 shows as 
well that the maximum power which can 
be developed in any one of the phases 
when the other two are symmetrically 
loaded is much less than that which can 
be developed by the same phase when the 
other two are not loaded. ‘The maxi- 
mum point reached by the load curve 
under single-phase working is sixty-nine 
per cent higher than the maximum point 
reached by the load curve of any one 
phase under three-phase working. The 
mutual reaction of the three phases 
against the field circuit has the effect 
then of greatly reducing the load capacity 
of each phase, as well as causing a 
marked reduction in the voltage regula- 
tion of the machine. 

Example 28. 

Given: A  45-kilowatt, three-phase 
generator working at sixty cycles and 
developing a no-load  electro-motive 
force of 1,000 volts. In this machine, 
the field inductance of each phase is 
equal to 43.3 per cent of the total in- 
ductance of each phase, and the local 
inductance of each phase is equal to 56.7 
per cent of the total inductance of each 
phase. The total inductance of any one 
phase is equal to .044 henry, and the 
field inductance, the local inductance and 
the total inductance of each phase may 
be taken as constant quantities, the 
values given representing their average 
values throughout a cycle. 

Determine the regulation character- 
istic when all three phases are symmetric- 
ally and non-inductively loaded. 

Solution: The solution of this prob- 
lem requires first the determination of 
the characteristics developed by one of 
the phases of the three-phase machine 
when non-inductively loaded. To do this, 
we lay off in Fig. 168 the vector OM, 
= 1,400,000 maxwells, or equal to the 
total number of lines of force entering 
one pole-face of the machine under nor- 
mal excitation at no load. At right 
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angles to this, we lay off the vector OA, 
equal to 1,0:0 volts. On OM, and OA, 
as diameters describe semi-circles, and 
from O lay off radial lines 10, 20, 30 and 
40 degrees behind both OM, and OA,, 
intersecting the semi-circles in the points 
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current which will flow under these con- 
ditions, it is only necessary to substitute 
in equations (54) and (55), since from 
equation (55), 
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Fig. 189.— ALTERNATING Dynamo ELECTRIC MECHANISMS. 


b, c, d, ete., respectively. By this method 
of procedure we determine all of the 
electro-motive and flux values needed 
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Fia. 170.—ALTERNATING Dynamo ELECTRIC 
MECHANISMS. 


after the points b, c, d, etc., have been 
connected as indicated with the points 
M, and Ao. 

To determine the value of the armature 


the values of the resistance (r,) to be ` 
placed in the external circuit to produce 
current lags of 10, 20, 30 or 40 degrees 
respectively can be determined, and by 
substitution of these values of r, in 
equation (54), 


E, 


(54) 


the corresponding values of the currents 
which will flow in the armature of the 
machine can be determined. (This 
method of procedure has already been 
developed at length on page 212.) 

These currents and the collector electro- 
motive forces (neglecting the ohmic re- 
sistance of the armature), which corre- 
spond to thecurrent values, are tabulated 
in the column headed I and E of table 
22, and the products of the simultaneous 
current and electro-motive-force values 
which give the power output of this 
phase are tabulated in the column headed 
P,. When these data are plotted in rectan- 
gular, co-ordinated against the values of 
the current taken as abscissa, the single- 
phase regulation and output curves of 
Fig. 170 result. 
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THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY—Il.* 
(Concluded.) 


I have noticed that if electrical oscilla- 
tions of suitable period be sent from a 
transmitter, rapid changes necessarily cause 
induced currents in the windings, which 
in their turn reproduce on the telephone 
with great clearness and distinctness the 
telegraphic signals which may be sent 
from the transmitting station. Should 
the magnet be removed or its movement 
stopped the receiver ceases to be percep- 
tibly affected by the electric waves even 
when these are generated at very short 
distances from the radiator. 

I have had occasion to notice that the 
signals audible in the telephone are 
weakest when the poles of the rotating 
magnet have just passed the core and 
are increasing their distance from it 
while they are strongest when the mag- 
net’s poles are approaching the core. 

Good results have also been obtained 
by keeping the magnet fixed and using an 
endless iron rope or core cf thin wires 
revolving on pulleys (worked by clock- 
work) which cause the iron to travel 
tnrough the copper wire windings, in 
proximity to preferably two horseshoe 
magnets with their poles close to the wind- 
ings, care being taken that their poles of 
the same sign are adjacent. 

This detector has been successfully em- 
ployed for some time in the reception of 
wireless telegraphic messages between 
St. Catherine’s Point, Isle of Wight, and 
the North Haven, Poole, over a distance 
of thirty miles, also between Poldhu in 
Cornwall and Poole in Dorset over a dis- 
tance of 12 miles, of which 109 are over 
sea and forty-three overland. 

It -would no doubt be possible to ob- 
tain signals by causing the iron core to 
act directly on a telephone diaphragm 
and in this case the secondary winding 
could be omitted. 

This detector, as I have already stated, 
appears to be more sensitive and reliable 
than a coherer, nor does it require any 
of the adjustments or precautions which 
are necessarily for the good working of 
the latter. It possesses a uniform and 
constant resistence, and as it will work 
with a much lower electro-motive force 
the secondaries of the tuning transform- 
ers can be made to possess much less in- 
ductance, their period of oscillation be- 
ing regulated by a condenser in circuit 
with them, which condenser may be much 
larger (in consequence of the smaller in- 
ductance of the circuit) than those used 


sAn address by William Marconi before the Royal 
Institution, June 13, 1902, 


in the applied force. 
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for the same period of oscillation in a 
coherer circuit, with the result that the 
receiving circuits can be tuned much 
more accurately to a particular radiator 
of fairly persistent electric waves. 

As a call a coherer in circuit with a 
relay working a bell can always be used 
and if it is found possible to make the 
magnetic detector record on a register- 
ing instrument (as to the possibility of 
which the results of recent tests have left 
little doubt in my mind), it may be found 
possible to receive wireless telegraph mes- 
sages at a speed of several hundred words 
a minute. 

At present by means of this detector it 
is possible to read about thirty words per 
minute. 

The considerations which led me to 
the construction of the above-described 
detector are the following: 

It is a well-known fact that after any 
change has taken place in the magnetic 
force acting on a piece of iron some time 
clapses before the corresponding change 
in the magnetic state of the iron is com- 
plete. If the applied magnetic force he 
caused to effect a cyclic variation the 
corresponding induced magnetic variation 
in the iron will lag behind the changes 
To this tendency 
to lag behind Professor Ewing has given 
the name of magnetic hysteresis. 

It has been shown also by Professors 
Gerosa, Finzi and others, that the effect 
of alternating currents or high-frequency 
electrical oscillations acting upon iron is 


‘to reduce considerably the effects of mag- 


netic hysteresis causing the metal to re- 
spond readily to any influence which may 
tend to alter its magnetic condition. 

The effect of electrical oscillations 
probably is to bring about a momentary 
release of the molecules of iron from the 
constraint in which they are ordinarily 
held, diminishing their retentiveness and 
consequently decreasing the lag in the 
magnetic variation taking place in the 
iron. 

I therefore anticipated that the group 
of electrical waves emitted by each spark 
of a Hertzian radiator would, if caused 
to act upon a piece of iron which is being 
subjected at the same time to a slowly 
varying magnetic force, produce sudden 
variations in its magnetic hysteresis, 
which would cause others of a sudden or 
jerky nature in its magnetic condition. 
In other words the magnetization of the 
iron instead of slowly following the varia- 
tions of the magnetic force applied gives 
a sort of jump each time it is affected 
hy the electric waves emitted by each 
spark of the radiator. 


These jerks in the magnetic condition 
of the iron would, I thought, cause in- 
duced currents in a coil of wire, of 
strength sufficient to allow the signals 
transmitted to be detected intelligibly on 
a telephone, or perhaps even read on a 
mirror galvanometer. The results ob- 
tained go to confirm my belief that this 
detector can be advantageously substi- 
tuted for the coherer for the purposes of 
long-distance space telegraphy. 

During the last few years the de- 
velopments in the practical applications 
of my system have been exceedingly rapid. 

Time does not allow me to give you an 
account of the many cases in which it 
has proved its usefulness, but it may be 
sufficient if I mention that Lloyds have 
adopted the system exclusively for use 
at their stations at home and abroad for 
a period of fourteen years, and that no 
less than seventeen liners plying across 
the Atlantic carry permanent installa- 
tions. In more than one case recorded 
in the daily papers the system has heen 
of service to vessels in distress, especially 
in the English Channel. 

No less than forty land stations are 
being equipped with the system in Great 
Britain and Europe, and over forty ves- 
sels in His Majesty’s navy are carrying 
installations. 

The adoption of my system in the 
Royal Navy has brought about a certain 
slight change of appearance in the rig 
of the ships. Some naval officers believe 
that this change improves the ship’s ap- 
pearance; others think the contrary. 

The Italian Admiralty after experi- 
menting for some time with the self de- 
cohering coherers to which I have re- 
ferred before, have informed me off- 
cially by a letter dated May 24 last, of 
its decision to equip their war vessels 
with the same apparatus as has been 
successfully employed on the trans- 
atlantic liners. 

On these liners commercial use is made 
of the system for the convenience of pas- 
sengers and as an illustration of its com- 
mercial workableness I might mention 
that lately the Campania and Lucania 
of the Cunard Tine have been collecting 
as much as £60 each trip in receipts de- 
rived from passengers’ wircless messages. 

Nearly two years ago the facility with 
which communication was possible over 
distances of nearly 200 miles and the im- 
provements in syntonic methods intro- 
duced, together with the ascertained fact, 
that of the non-interference of the curva- 
ture of the earth, led me to decide to 
recommend the construction of a large 
power station in Cornwall and another 
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one at Cape Cod, Mass., in order to test 
whether by the employment of much 
greater power it might not be possible 
to transmit messages across the Atlantic, 
and establish a transoceanic commercial 
communication which the monopoly of 
the Postmaster-General will not ap- 
parently permit between the stations if 
both are situated in Great Britain. 

An unfortunate accident to the masts 
at Cape Cod seemed likely to postpone 
the experiments for several months, when 
‘I came to the conclusion that whilst the 
necessary repairs there were being car- 
ried out, I would use a purely temporary 
installation in Newfoundland for the 
purpose of a transatlantic experiment, 
from which I might at any rate be able 
to judge how far the arrangements in 
Cornwall had been conducted on right 
lines. Before describing the results it 
may be useful if I give a brief descrip- 
tion of the nature of the apparatus used 
at the transmitting and receiving sta- 
tions. 

The transmitter at Poldhu was similar 
in principle to the syntonic one I have 
already described, but the elevated con- 
ductor at the transmitting station was 
much larger and the potential to which 
it was charged very much in excess of any 
that had previously been employed, the 
amount of energy to be used in this trans- 
mitting station having been approxi- 
mately determined by me prior to its 
erection. 

The transmitting elevated conductor 
consisted of fifty almost vertical naked 
copper wires, suspended at the top by a 
horizontal wire stretched between two 
poles each forty-eight metres high and 
placed sixty metres apart. These wires 
were separated from each other bv a space 
of about one metre at the top, and, after 
converging together were all connected 
to the transmitting instruments at the 
bottom. The potential to which these 
conductors were charged during trans- 
mission was sufficient to cause sparking 
between the top of these wires and an 
earthed conductor across a space of thirty 
centimeters of air. 

The general engineering arrangements 
of the electric power station, erected at 
Poldhu for the execution of these plans 
and for creating the electric waves of the 
frequency which I desired to use were 
made by Dr. J. A. Fleming, F. R. S., 
who also devised many of the details of 
the appliances for producing and con- 
trolling the electric oscillations. 

These, together with devices introduced 
by me and my special system of syntoniza- 
tion of inductive circuits, have provided 
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an electric wave generating plant more 
powerful than any hitherto constructed. 

Mr. R. N. Vyvyan and Mr. W. S. 
Entwistle have also greatly assisted me 
in the experiments carried out with the 
very high tension electrical apparatus em- 
ployed. 

The first experiments were carried out 
in Newfoundland last December and 
every assistance and encouragement was 
given me by the Newfoundland Govern- 
ment. 

As it was impossible at that time of the 
year to set up a permanent installation 
with poles, I carried out experiments with 
receivers joined to a vertical wire about 
400 feet long, elevated by a kite. This 
gave a very great deal of trouble, as, in 
consequence of the variations of the wind, 
constant variations in the electrical 
capacity of the wire were caused. 

My assistants in Cornwall had received 
instructions to send a succession of “S’s” 
followed by a short message, at a certain 
prearranged speed every ten minutes, al- 
ternating with five minutes’ rest, during 
certain hours every day. 

Owing to the constant variations in the 
capacity of the aerial wire it was soon 
found out that an ordinary syntonic 
receiver was not suitable, although a 
number of doubtful signals were at one 
time recorded. 

I therefore tried various microphonic 
self-restoring coherers placed in the sec- 
ondary circuit of a transformer, the sig- 
nals being read on a telephone. With 
several of these coherers, signals were 
distinctly and accurately received and 
only at the prearranged times, in many 
cases a succession of “S’s” being heard 
distinctly, although—probably in conse- 
quence of the weakness of the signals 
and the unreliability of the detector, no 
actual message could be deciphered. 

The coherers which gave the signals 
were one containing loose carbon filings; 
another, designed by myself, containing a 
mixture of carbon dust and cobalt filings, 
and, thirdly, the “Italian Navy coherer,” 
containing a globule of mercury between 
two plugs. 

For the good results obtained I was 
very much indebted to two of my assist- 
ants, Mr. G. S. Kemp and Mr. P. W. 
Paget, who gave me very efficient aid 
during the tests, which the extremdly 
severe weather prevailing in December in 
Newfoundland made exceedingly difficult 
to carry out. 

The result of these tests was sufficient 
to convince myself and my assistants that 
with permanent stations at both sides of 
the Atlantic and by the employment of a 
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little more power messages could be sent 
across the ocean with the same facility 
as across much shorter distances. 

The experiments could not be continued 
or extended in consequence of the action 
which the cable company, which claims 
all telegraphic rights in Newfoundland, 
saw fit to make at the time. Having re- 
ceived a most generous invitation from 
the government of the Dominion of Can- 
ada to continue my operations in the 
Dominion, it was thought undesirable to 
continue the experiments in Newfound- 
land, where I should have probably been 
brought into litigation with the telegraph 
company. 

I am glad to say that the Canadian 
Government, on the initiative of Sir 
Wilfrid Laurier and Mr. Fielding, has 
shown itself most enterprising in the 
matter and not only encouraged the erec- 
tion of a large station in Nova Scotia, 
but actually granted a subsidy of £16,000 
toward the erection of this transatlantic 
station, the object of which is to commu- 
nicate with England from the coast of 
Nova Scotia. 

It is anticipated that the Canadian 
station will be ready for further tests very 
shortly. 

Another station for the same purpose ie 
being erected on the United States coast. 

Toward the end of February of this 
year J thought it desirable to test how far 
the messages transmitted by the powerful 
station at Poldhu could be detected on 
board a ship. 

The ship selected was the Philadel- 
phia, of the American Line. The receiv- 
ing aerial conductor was fixed to the mast, 
the top of which was about sixty metres 
above sea level. As the elevated con- 
ductor was fixed and not floating about 
with a kite as in the case of the New- 
foundland experiments, very good results 
were obtained on an ordinary syntonic re- 
ceiver similar to those I have already de- 
scribed and the signals were all recorded 
on tape by the ordinary Morse recorder. 

Readable messages on tape were Te 
ceived up to a distance of 1,551 miles 
from Cornwall, and indications were Te- 
ceived as far as 2,099 miles. Most of the 
messages were reccived in the presence 
of the captain or the chief officer of the 
ship who were good enough to sign the 
tapes. It is curious to observe that sig- 
nals could not be received at over 900 
miles by any of the self-restoring 00- 
herers. The reason for this lies probably 
in the fact that the tuned receiver when 
connected to a fixed aerial is more effi- 
cient. Another result of considerable 
scientific interest was that at distances 
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of over 700 miles the signals transmitted 
during the day failed entirely, while those 
sent at night remained, as I have stated, 
quite strong up to 1,551 miles and were 
even decipherable up to a distance of 
2,099 miles. This result may be due to 
the diselectrification of the very highly 
charged transmitting elevated conductor 
operated by the influence of daylight. 

I regret that time does not permit me 
to give you the views which have been 
expressed with reference to this phenom- 
enon. I do not think, however, that the 
effect of daylight will be to confine the 
working of transatlantic wireless teleg- 
raphy to the hours of darkness as sufti- 
cient sending energy can be used during 
daytime at the transmitting station to 
make up for the loss of range of the signals 
and therefore this business of communi- 
cating across the Atlantic will not be one 
of those works of darkness with which 
some people connected with cable com- 
panies would seem disposed to class it. 
It is, however, probable that had I known 
of this effect of light at the time of the 
Newfoundland experiments, and had tried 
receiving at night-time, the results would 
have been much better than those that 
were obtained. 

The day is rapidly approaching when 
ships will be able to be in touch and com- 
munication with the shore across all 
oceans and the quiet and isolation from 
the outside world which it is still possible 
to enjoy on board ship will, I fear, soon 
be things of the past. 

However great may be the importance 
of wireless telegraphy to ships and ship- 
ping, I believe it will be of even greater 
importance to the world if found work- 
able and applicable over such great dis- 
tances as those which divide Great Brit- 
ain from her colonies and from America. 

Any of those who have lived in the col- 


onies will easily appreciate what a hard- 
ship it is to have to wait perhaps four 
or five weeks before receiving an answer 
to a letter sent home. The cable rates 
are at present prohibitive to a vast ma- 
jority of people. May it not perhaps 
be for wireless telegraphy to supply the 
want? 
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Undaunted by the non-success of the 
experiment of lighting the public streets 
by means of Nernst lamps, the Shipley 
corporation (London) has ordered a quan- 
tity of another new lamp, so far as we, on 
this side, are concerned, to wit, the Bremer 
arc. Naturally this is not anything like 
so much in the nature of an experiment 
as the Nernst light, but the capabilities 
of the lamp are a sufficiently unknown 
quantity as to warrant any data when 
available being of extreme use to all inter- 
ested in the lighting question. 
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EXPENSES OF ELECTRIC STATIONS. 


BY ALTON ADAMS. 


(Copyright, 1902, by Alton D. Adams.) 


In spite of increasing efficiency in the 
production of energy and rising economy 
in the application of labor, the expenses of 
electric stations have been multiplied by 
three during eleven years. Such is the 
record for electric lighting systems in 
Massachusetts. This increase of oper- 
ating expenses has followed a much 
greater rise of energy output. For the 
fiscal year of 1901 the expenses of electric 
lighting systems throughout the state 
were 292.5 per cent of the like expenses 
for 1890. The energy incomes of these 
stations were 2.94 times as great in the 
later as in the earlier year. To appreciate 
how greatly energy outputs have increased 
beyond expenses, it is only necessary to 
remember that the period in question was 
one of falling prices in electrical supply. 

In spite of reductions in price, incomes 
have risen faster than expenses. 


EXPENSES OF ELECTRIC LIGHTING 


SYSTEMS. 

Year. Dollars. Year. Dollars. 
1890 $1,840,814.60 1896 $2,739, 983.16 
1891 1,785, 206.13 1897 2,888,477.55 
1892 2.015.402.886 1898 3,039,340.88 
1893 2,397 252.17 1899 8,278,118.30 
1804 2,452, 982.69 1900 8,545, 282.52 
1895 2,542, 133.61 1901 3,922,408.08 


These figures cover all systems of the 
state except a few small municipal plants. 
While this expansion of expenses and in- 
comes of electric lighting systems has 
gone forward, the relative importance of 
the several items in expense accounts has 
not remained constant. These items may 
be grouped under five main headings, 
namely, manufacture, distribution, office 
and management, taxes and miscellaneous 
expenses. Expenses of manufacture in- 
clude all items of labor and material in- 
volved in the operation of electric sta- 
tions. Distribution expenses cover all 
labor and materials applied to the care 
and repair of distribution systems. Ex- 
penses of management include all salaries 
and general office expenses. Taxes repre- 
sent all expenditure of the companies 
under that heading. Miscellaneous ex- 
penses include all other outlays by the 
electric lighting systems. To bring out 
the changes that have been going on the 
sum of expenses in each year under each 
of these five headings ia divided by the 
total expense in that year, represented by 
these five sums. In this way the per- 
centage of the expense under each heading 
to the total is obtained. Expenses of man- 
ufacture remained much the most im- 
portant item throughout the period, but 
were subject to material variations, rang- 
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ing from 58.4 to 49.1 per cent of the total 
for all items of operation. 


PERCENTAGE OF EACH GROUP OF OPERAT- 
ING EXPENSES TO THE TOTAL. 
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1890 58.1 20.9 8.6 9.1 5.0 
1891 58.4 20.5 9.1 7.0 4.7 
1892 57.8 19.1 9.6 8.4 5.3 
1898 57.8 19.4 10.6 6.7 5.1 
1804 56.6 20:0 11.7 6.1 54 
1895 53.4 21.8 11.6 73 5.7 
1846 53.1 22:3 12.8 6.0 6.1 
1897 52.2 23.1 12.8 5.6 6.2 
1898 51.0 24.5 12.6 5.6 6.1 
1899 49.9 24:8 12.8 6.8 6.5 
1900 49.5 24.8 12.9 5.9 6.6 
1901 49.1 24.1 18.0 5.9 7.6 


Since 1893 the uninterrupted course of 
the ratio of expenses of manufacture to 
the total in each year has been downward 
from 57.3 to 49.1 per cent. This change 
has been due, no doubt, to the increas- 
ing efficiency of electric stations and the 
more economical application of labor, and 
these in turn to the introduction of better 
steam equipments and larger direct-con- 
nected units. While the percentage of 
expenses for manufacture has been going 
down, that for distribution has been 
climbing up from 19.1 in 1892 to 24.8 
in 1900. This moderate rise in the ratio 
of the expenses of distribution to the total 
is easily explained by the great extensions 
of distribution systems, especially in the 
direction of residence lighting, that have 
taken place in the past decade. 

Expenses of management have formed 
a constantly increasing share of the total 
during the entire period in question, hav- 
ing stood at 8.6 per cent in 1890 and 
13 per cent in 1901. In this connection 
it may be said that managers and super- 
intendents of lighting systems were but 
poorly paid during the earlier years of the 
industry. Miscellaneous expenses include 
a number of items, such as lawsuits and 
damages, that naturally fluctuate from 
year to year; but the general tendency 
has been downward, the percentage hav- 
ing been 9.1 in 1890, and 5.9 in 1901. 

The ratio of taxes to the total expense 
has risen slowly during the years in ques- 
tion from 5 per cent at the beginning 
to 7.6 per cent at the end of the period. 

Notwithstanding the favorable showing 
made in the reduction of expenses at elec- 
tric stations, it is probable that the most 
important future gains must be looked 
for at this point of the systems. While 
efficiency in the consumption of fuel and 
economy in the use of labor have been 
carried about as far as the state of the 
arts permits in some stations, in others 
low-steam pressures, high temperatures of 
flue gases, simple engines, wasted exhaust 
steam, long, heavy shafting and numerous 
belt-driven units of diversified types are 
still the rule, 
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As the largest savings in the expenses 
of electric systems have been made at the 
generating stations, and as station charges 
still constitute one-half of the total of 
expense items, it is interesting to note the 
points at which economies have been af- 
fected. For this purpose the expenses at 
electric stations are grouped under nine 
headings in each year per the following 
table. As may be scen at a glance, fuel 
has remained the largest of the nine items 
throughout the period from 1896 to 1901 
inclusive. Moreover, the percentage of 
the outlay for fuel to the total station ex- 
pense has shown a decided tendency to 
rise, having been 44.2 in 1896 and 48.4 
in 1901. Fluctuations of the fuel item 
in the years of 1898 and 1899 were prob- 
ably due in part at least to the substitu- 
tion of water powcr for steam at some 
stations. 


PERCENTAGES OF THE ITEMS OF EXPENSE 
AT ELECTRIC STATIONS. | 
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This rise in the ratio of fuel cost to 
total expense is due not to lower efficiency 
of operation, for it can be shown that 
the efficiency of electric stations was ris- 
ing during these years, but rather to 
rapidly increasing electric loads. When 
such loads are rising rapidly, the fuel ex- 
pense naturally goes up faster than the 
total of wages and most other items, be- 
cause the consumption of fuel must in- 
crease directly with the energy output. 
The percentages for oil and waste are 
notably constant, varying only a fraction 
of one per cent during the six years, and 
the same may be said of the water charges. 
While the ratio of fuel expenses has gone 
up that of station wages has fallen 
steadily from year to year, having stood 
at 33.9 per cent in 1896 and at 28.2 in 
1901. This decline in the relative sums 
paid for wages has resulted, not only 
from the fact that the demands of a ris- 
ing load affect the fuel more quickly than 
they do the labor item, but also because 
the changes to large direct-connected 
units have tendered to materially reduce 
the requirement for labor in station oper- 
ation. 

Steam-plant repairs have ranged some- 
what higher than repairs to electric equip- 
ments throughout the period, thus sup- 
porting the view that electrical machinery 
is more hardy and gives less trouble than 
engines and boilers. Under the heading 
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of apparatus have been placed the items 
of expense incident to the various small 
elements of the equipment at an electric 
station. 

The item of rent given for the last four 
years has been transferred from the head- 
ing of miscellaneous to that of manufac- 
turing expenses, because the practice of 
hiring real estate with water-power priv- 
ileges as sites for electric generating sta- 
tions rose to importance in 1896. This 
practice has greatly increased the item of 
rents. 

Distribution expenses have been ar- 
ranged under six headings, and the per- 
centage of the sum under each heading to 
the total of all these expenses has been 
found. Repairs of lines, lamps, meters 
and motors have made up the largest ex- 
pense of distribution in each of the years 
from 1896 to 1902. Moreover, these re- 
pairs have been increased in their per- 
centage of the total expense from 41.5 
in 1896 to 46.8 in 1901. 

PERCENTAGES OF DISTRIBUTION 
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This increase was to be expected as 
electric lines grew older and their extent 
was greatly increased. Wages for the care 
of lamps and meters and for collectors, on 
the other hand, have declined from 33.2 
to 29.6 per cent of the total expenses of 
distribution. This decline was probably 
due in part to the substitution of en- 
closed for open are lamps. Another re- 
sult of this substitution is seen in the fall 
of the percentage of carbon cost from 
12.4 in 1896 to 7.1 in 1901. This latter 
result followed the reduction in the 
number of carbons due to their 
longer life in enclosed arcs. Another 
but opposite result of the use of 
enclosed in the place of open arcs 
has been the increased percentage of the 
cost of globes, the figures for which were 
0.9 in the earliest and 1.3 in the latest 


year of the period. Incandescent lamps 
have also increased slightly in importance 
as an item in the expenses of distribu- 
tion, due to the growing practice of free 
renewals. Distribution tools form a small 
but growing item. 


a 

A three-inch manilla rope, 500 feet 
long, wili weigh 1,485 pounds. One wire 
rope, it 1s claimed, will outlast three hemp 
ones. 
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The Electrical Conductivity of Air. 


Recent experiments on the increase 
in electrical conductivity of air produced 
by its passage through water, by Prof. 
J. J. Thomson, are described as follows: 
The air from a large gasholder, of about 
350 litres capacity, was bubbled vigor- 
ously through water by making the air in 
the vessel circulate through a water 
puinp; this treatment increased the con- 
ductivity of the air, and when the bubbling 
had been going on for some time the 
conductivity of the air was ten or twelve 
times the initial conductivity. When 
once the air has been put in this 
highly conducting state it stays in it 
for a very considerable time; a large part 
of the conductivity produced by the bub- 
bling remains in the air forty-eight 
hours after the bubbling has ceased, nor 
does it disappear when an intense elec- 
tric force is kept applied to the gas. The 
effects produced by the passage of the air 
through water is similar to that which 
would be produced if the bubbling pro- 
duced a radio-active “emanation” similar 
in properties to those emitted by thorium 
and radium. The conducting gas can be 
passed from one vessel to another; it re- 
tains its conductivity after passing 
through a porous plug; passage through 
a long tube heated to redness destroys the 
conductivity; it takes, however, a very 
high temperature to do this; temperatures 


less than 300 or 400 degrees centigrade 
eming to produce comparatively little 
effect; if the gas is passed very slowly 
through a long tube filled with beads 
moistened with sulphuric acid, the con- 
ductivity is destroyed; unless, however, 
the stream of gas is very slow, the air 
retains a good part of its conductivity in 
spite of the sulphuric acid. Another 
point of resemblance between the “ema- 
nation” from radio-active substances and 
a gas in this state is that if a strongly 
negatively electrified conductor be kept 
in the gas for some time, the conductor 
becomes radio-active. 


Consul John H. Grout, writing from 
Valletta, Malta, says: “Of late I have 
been receiving letters from American 
houses dealing in various lines of electric 
goods. This is not a very large field for 
these articles. The supply of electric 
energy is under the control of a govern- 
ment bureau, which has a plant providing 
light for the streets, public buildings and 
many private houses. The alternating- 
current voltage in consumers’? premises 
is about 100 volts; the periodicity is about 
100 cycles per second. There is no di- 
rect current used in the islands. Apart 
from illumination, there is very little de- 
mand for electric goods.” 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XXXill. 


BY A. E. DOBBS. 


REPEATING COILS, TRANSFORMERS AND 
INDUCTION COILS. 


Repeating coils, transformers and in- 
duction coile are practically all built on 
the same principle, except for a difference 


Fig. 132.—INDUCTION CorL—CoNVENTIONAL 
WINDING, 


in the windings and arrangement of their 
parts. The difference between a telephone 
induction coil, for example, and that of a 
10,000-watt electric light transformer, is 
only one of size and windings and ar- 
rangement of the iron. 

The principle is, that when a current 
is sent through a coil of wire any other 
coil in its immediate neighborhood will 
be likewise affected and transmit an im- 
pulse, provided the circuit of the latter 
coil is also closed, for of course there will 
be no effect if it is left open. This cur- 
rent in the second coil lasts only for an 
instant, however, in the case of a con- 
tinuous current or a single impulse, but 
by sending a series of impulses through 
the first coil a like series of impulses 
will be sent through the second, though 
in a reverse direction. By connecting 
these two coils by slipping them on an 
iron core (Fig. 134) the impulses in the 
first coil create magnetic impulses in the 
iron core, which in turn are transmitted 
into electrical impulses in the second coil. 

In order, therefore, to get work out of 
an induction coil it is necessary that the 
circuit should be interrupted or reversed 
quite rapidly. Thus, in an electric light 
transformer the reversals in the primary 
circuit may be from 40 tio 266 times a 
second, while in a telephone induction coil 
these currents reverse according to the 
voice pitch of the speaker, which may be 
as low as 200 or as high as 20,000 vibra- 
tions a second. As already explained, 
these impulses passed through one coil 
will be repeated in any adjacent coils, but 
the strength of current thus induced de- 
pends upon its distance from the first 
and also somewhat upon the manner of 
its winding. The two coils might be 
placed so far apart that no effect is per- 
ceptible, or they may be slipped upon 
a single iron core which greatly increases 
the effect, or it is possible to still further 
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increase the inductive effect by placing 
the two upon a closed iron ring as in 
Figs. 135 or 136, in which the loss of 
current is trifling. Induction coils also 
possess another quality, namely, that of 
“stepping-up” or “stepping-down” the 
current impressed upon them. Thus a 
change in the relative windings of the 
two coils will cause a change in the cur- 
rent delivered; either from a low volt- 
age and large quantity to a high voltage 
and small quantity, or from a high volt- 
age and small quantity to a low voltage 
and large quantity, and whether the 
process is to transpose 20,000 volts to 
100 as in a 5,000-horse-power trans- 
mission at Niagara or the stepping-up 
of three volts to several hundred as in a 
telephone circuit, the process is the same, 
except that the connections are reversed 
from low to high tension or vice versa. 
In stepping the current from a low to a 
high voltage,the low-voltage sideis usually 
wound with a comparatively heavy wire 


Fig. 133. - REPEATING Colt. 
which produces a low resistance, and con- 
sequently allows a large quantity of cur- 
rent to flow and impress a strong mag- 
netizing effect upon the core and the 
other coil. 

The high-tension side is wound with 
a large number of turns of very small 
wire. The use of small wire is necessary 
from the fact that the closer the wind- 
ings can be kept together, and the closer 
to the iron core, the more efficient the 
transmission will be. But we also need 
a large number of turns, and in order to 
secure closeness of winding a large num- 


ber of turns and at the same time small 
Wire must be used in the secondary coil, 


which, incidentally, produces a high re- . 


sistance. 

This high resistance in the secondary 
winding is not a desirable feature—far 
from it—but we can not have a large 
number of turns of small wire with- 
out it. 

A change in the size and arrangement 
of the iron core will often make a great 
difference in the current output. 

Two coils placed as closely together as 
possible, without any iron, will transmit 
impulses from one to the other, but the 
effect is greatly increased by the presence 
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of iron in the circuit, which seems to con- 
centrate the lines of force. Should the 
iron core be too large for the amount of 
current developed, the action of the coil 
will be slow on account of the time neces- 
sary to saturate the iron. This can be 
overcome in a measure by winding with 
heavier wire and increasing the battery, 
which is generally the case in central bat- 
tery work where the amount of current 
sent through the transmitter is large. 

Should the core be too small, there is a 
loss in efficiency of transmission. 

The higher the frequency, or rate of 
vibration, the more difficult it becomes to 
saturate the core, and for this reason 
coils made for transmitters using only a 
single cell of battery are made small and 
comparatively short. A coil of this kind 
responds quite readily to the higher tones 
of the voice, but is lacking in power to 
carry over long distance. For this reason 
a Blake transmitter and coil transmit 
every shade and inflection of the voice 
remarkably well, but, as more than one 
cell of battery can not be used nor the 
coil increased in size, it is weak in long- 
distance work. 

Therefore, as the size of the induction 
coil could only be increased with the size 
of the battery, a special form of trans- 
mitter that could stand more battery had 
to be devised. 

With the increase in battery power a 
larger core, heavier winding and a conse- 
quent decrease in the resistance of the 
coils took place, so that the secondary 
winding of long-distance coils does not 
often, now, exceed twenty ohms, while the 
diameter of the core has been enlarged 
to half an inch or more and its length in- 
creased to six inches. It is also necessary 
that, in order to respond more quickly to 
the impulses impressed upon it, the core 


Secondary 


Primary 
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should he composed of very fine wires, 
the smaller the better, and that the iron 
should be as nearly pure as it is possible 
to make it. For this reason some manu- 
facturers prefer to use Swedish iron, as 
it is claimed that the ore obtained in 
Swedish mines is of a better quality than 
it is possible to obtain here. This point, 
however, is disputed by some manufac- 
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turers of iron wire in this country, who 
claim that the difference is due solely to 
the treatment of the iron and claim to 
equal the best Swedish product in their 
own mills. But to resume our subject. 

In a telephone induction coil we step- 
up the battery current from a com- 
paratively large quantity and low volt- 
age to a smaller quantity, but a much 
higher voltage. In order to get quick 
action in a coil of this kind, the iron core 
is made comparatively small. When we 
wish, however, to send a larger current 
on the line, we increase the size of the core 
proportionately, and perhaps the size of 
the wire used in the windings. Thus an 
ordinary induction coil is usually wound 
with about 150 turns of No. 22 wire for 
the primary circuit, while the secondary 
circuit, usually wound outside, may con- 
tain several thousand turns of No. 36 or 
even No. 40 wire. When it is necessary to 
transfer the current from one line to 
another, as, where a grounded line is con- 
nected to a metallic circuit, we make 
the two windings more nearly equal, and 
greatly increase the size of the iron core, 
changing its name from an induction to 
a repeating coil or transformer (it might 
be explained that the term “transformer,” 
however, is more often used to designate 
an induction coil that steps a current from 
a higher to a lower voltage, which is very 
necessary under some circumstances). 

In making electrical drawings, these 
repeating, induction coils or transform- 
ers are represented by saw-tooth lines, as 
shown in Figs. 132 and 133. In Fig. 132 
these saw-teeth are coarse and wide apart 
on one side, indicating the primary coil 
and low windings which are placed next 
to the core. On the other side they are 
much closer together, which indicates a 
higher resistance winding. In Fig. 133, 
the windings being as nearly equal as 
possible, the size of the teeth on both sides 
is the same, and therefore indicates a re- 
peating rather than an induction coil. 
There are many ways in which these coils 
can be put together. In Fig. 134, for 
example, two spools may be slipped over 
an iron core; and a telephone conversa- 
tion sent through one coil will be re- 
peated into the other. This can also be 
verified by taking two bell magnets (an 
ordinary vibrating bell will answer fairly 
well) and two telephones, first opening 
the connection between the two spool 
windings so that the two are separate. 
By connecting one spool to one telephone, 
and the other spool to another, though 
the two telephones are not in electrical 
connection at all, yet conversation in one 


telephone will be quite plainly trans- 
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mitted to the other, provided the two 
spools are joined together by their arma- 
ture. This experiment may also be tried 
with ringer magnets with still better re- 
sults, but it is necessary that the cores of 
the two coils should be connected together, 
affording a magnetic circuit between the 
windings. Now, we find again that the 
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efficiency of this coil is greatly increased 
if the magnet circuit, instead of being 
open at the ends as in Fig. 134, is a closed 
ring as in Fig. 135, a form of repeating 
coil which was very popular for a great 
many years, but it had one weakness, 
stray magnetic lines which would, as ex- 
plained in a previous chapter where 
there were several on the board, reach 
from one coil to the other, and produce 
cross-talk. It therefore became apparent 
that some form of iron-clad coil was 
necessary, and the form shown in Fig. 
134 was taken up, with the difference that 
the core wire was made long enough to 
cover the outside and bent outward so as 
to form a closed circuit around the coil, 
similar to that shown in Fig. 136. So 
far, we have only shown two windings on 
each coil. Sometimes it is very desira- 
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ble, especially in central battery work, 
that the two windings should absolutely 
balance each other. When put on 
separate spools, this is a very difficult mat- 
ter. We have found, however, that by 
winding the coil in sections and connect- 
ing the different sections together, the 
balancing becomes comparatively easy. 
The original method of securing equal 
winding was to wind two wires together. 
If carefully done, as in machine winding, 
these two wires would have the same 
length, and consequently the same re- 
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sistance and number of turns. The ob- 
jection to this plan, however, was that 
there was too great a potential difference 
between the two windings, which ex- 
tended throughout their entire length, 
and in case of surgings by heavy currents, 
there was very apt to be considerable 
trouble, and the trouble is very difficult 
to get at, and not at all easy to repair 
when found. The two-winding plan was 
therefore abandoned in favor of the sec- 
tional single-winding plan. 

Fig. 137 shows a diagrammatic repre- 
sentation of a four-coil winding upon a 
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single core. It will be noticed that the 
winding is shown as divided into two parts, 
spoken of as inside and outside windings, 
the inside winding being the one nearest 
to the core of the coil, the outside the one 
furthest out. Suppose that we were to 
make 1,000 turns over half the core as one 
winding, arranged ten layers deep and 
100 layers wide, and a similar winding 
at the other end. We should then have 
2,000 turns of wire constituting the in- 
side winding, with the two ends looped 
out in the middle, and connected as 
shown. Between each two of these turns 
there is a winding of thin paper wrapped 
three or four times around, in order to 
separate the different turns from each 
other and prevent possible puncture of the 
insulation by electrical surgings in the 
circuit. The two windings next to the 


core, then, are practically divided up into 
four other insulated coils by the paper 
insulation. 
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Lake Superior figures that copper ore 
yielding one per cent will pay costa. One 
and one-half per cent ore will pay 4 
profit. The most economical metallur- 
gical and mining processes are in opera- 


tion in the Lake region, though but little 
ahead of some Montana and Arizona 
copper properties. 


> oar 


Telephones on Tramways—A novel fea- 
ture of the new municipal electric tram- 
ways at Yarmouth, England, is a tele- 
phone line, carried upon the street stand- 
ards, by means of which, in case of acci- 
dent or breakdown, the driver or con- 
ductor can, with a portable telephone 
carried on the cars, at once get into com- 
munication with the tramway head- 
quarters. 
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A NEW CURVE-TRACING INSTRU- 
MENT.* 


BY PROFESSOR R. B. OWENS. 


For conveniently and accurately trac- 
ing current curves in circuits of small re- 
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sistance and inductance without appre- 
ciably altering their time constants, the 
instrument illustrated in Fig. 1 was de- 
vised some years ago, but having subse- 
quently proved generally useful as a 
laboratory instrument, a consideration of 
its characteristics may not be without 
interest. 

In general appearance, it is similar to 
the ordinary differential galvanometer, 
with the exception that the usual sus- 
pended permanent magnet with attached 
mirror is replaced by a circular coil of fine 
wire supported by two thin phosphor- 
bronze suspensions. The bifilar method 
of suspension at once allows easy varia- 
tion of sensibility and «affords a means of 
introducing current into the movable coil. 
Fig. 2 shows the arrangement of the prin- 
cipal parta in more detail. 

The action of the instrument is as fol- 
lows: The variable current of which a 
trace is desired is introduced into, say, 
the outer pair of the two concentric coils, 
a suitable direct current is sent into the 
inner pair of coils and a contact maker 
sends an impulse of current from a con- 
stant source of electro-motive force 

© A paper presented at the nineteenth annual conven- 


tion of the American Institute of Electrical Engineers, 
Great gton, Mass., June 18 to 21, 1902. 
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through the movable coil. If the direct 
current in the inner fixed coil is equal 
and opposite in magnetic effect to the 
instantaneous value of the variable 
current at time of contact, no deflec- 
tion of the movable coil will be ob- 
served. If a deflection, however, does 
occur. the direct current is varied until 
such deflection becomes zero, then the 
direct current, as read by an ordinary 
Weston ammeter, equals to within a con- 
stant the instantaneous value of the varia- 
ble current for the particular setting of 
the contact maker used. The constant of 
the instrument is readily obtained by 
measuring the ratio of the currents in the 
two fixed coils required to produce no de- 
flection of the movable coil when a small 
current from a separate source is sent 
through it. 

Shifting the contact-maker arm, as 
many pointe may be obtained as are de- 
sired. The instrument is extremely sensi- 
tive, allowing perfectly satisfactory traces 
of currents a fraction of a milliampere 
effective value to be obtained, and its 
range can be varied to almost any extent 


by the addition of fixed coils. When 
measuring very small currents, it must, 
however, be shielded or corrected for stray 
fields. 

Briefly, the advantages of the instru- 
ment are as follows: 

(a) Its indications are independent of 
the constancy of contact, being. a zero 
method. 

(b) All readings are of instruments of 
the Weston direct-current type, and can 
be readily converted to absolute values. 

(c) Wide range and great accuracy. 

(d) It can be quickly and easily 
manipulated and has a minimum resist- 
ance and inductance. 

Some of the applications to which it 
has been put are: 

(a) The tracing of alternating cur- 
rent, electro-motive force and current 
waves. 

(b) Obtaining curves of growth and 
decay of current in inductive circuits, 
when constant electro-motive forces are 
applied. 

(c) Obtaining curves of rate of growth 
and decay of such currents, 
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(d) Obtaining leakage coefficient of 
large generators, the time constants of 
whose fields make the use of ballistic or 
of damped galvanometers for accurate 
work impracticable. 

(e) The determination of the variation 
in a single revolution of the angular 
velocity of engine flywheels. 

(f) The determination of the fluctua- . 
tions in currents from commutating ma- 
chines. 

In Fig. 3 are seen the connections for 
obtaining an ordinary current wave from 
an alternating-current generator. A 
milliammeter is put in series with the 
movable coil of the instrument as a con- 
venient means of knowing whether or not 
the contact maker is operating satis- 
factorily. The average current through 
this ammeter need not exceed four or five 
milliamperes; this is so small as not to 
injure the contact points and allows the 
period of contact to be extremely small. 

For obtaining electro - motive - force 
waves of an alternating-current gen- 
erator, a large number of turns of fine 
wire are used in the outer fixed coils, to- 
gether with a suitable non-conductive re- 
sistance in series with them, the whole 
being connected across the generator ter- 
minals. 

In Fig. 4 are given electro-motive- 
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force and exciting current waves for a 
small one and one-half-kilowatt trans- 
former of well-known make. It will be 
noticed that the smallest variations in 
both curves are faithfully reproduced. It 
should also be remarked that such curves 
check exactly with curves obtained by 
other reliable methods, 
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Fig. 5 gives the connections for ob- 
taining the curves of rate of growth of 
current in an inductive circuit when a 
constant electro-motive force is applied. 
A pendulum contact-making device is 
shown, as it happened to be available, 
but other means may, of course, be sub- 
stituted. The inductive circuit as seen, 
consists of the fields of an Edison bipolar 
dynamo. About the fields is wrapped a 
test coil of fine wire. At determined 
times after the making of the field cir- 
cuit, the instantaneous values of the cur- 
rent induced in the test coil are measured, 
and together form a curve of rate of 
growth of current in main coils. The 
area of this curve is proportioned to the 
total induction passing through it. Now, 
if a second coil, having the same number 
of turns and of equal resistance, is wound 
about the armature and the area of the 
induced current curve in it similarly ob- 
tained, the ratio of the first to the 
second area is the leakage coeff- 
cient of the dynamo. Fig. 6 gives the 
results for a certain field excitation. 
While not adapted to shop measurements, 
this method is an absolute one and serves 
to check the method now commonly used, 
namely, taking the ratio of the kicks of 
two similar Weston voltmeters or am- 
meters, one in a test circuit about the 
fields and onein a test circuit about the 
armature. 

Fig. 7 shows the curve of growth of 
current with time in the fields when a 
constant electro-motive force of 110 volts 
is applied. The connections of the in- 
strument for this curve are not given, 
but are very simple, as a little considera- 
tion will show. 

The variation in a single revolution of 
the angular velocity of an engine flywheel 
is measured as follows: A disc dynamo 
with fields constantly excited is di- 
rectly driven from the engine shaft and 
the current trace from it obtained as a 
function of angular displacement, such 
current at any instant being proportioned 
to the angular velocity of the flywheel 
at the same time. It is necessary to use 
a disc dynamo or one having a great num- 
ber of commutator segments, as other- 
wise the variations in the current due to 
the angular displacement of adjacent 
armature coils will mask the variations 
due to a change in angular velocity. 

Most accurate results are obtained by 
adding to the instrument a third fixed 
coil, through which is sent a direct cur- 
rent, just sufficient to neutralize the 
dynamo current corresponding to the 
minimum angular velocity of shaft or 
dynamo. The direct current in the 


ELECTRICAL REVIEW 


second fixed coil will then correspond 
directly to the variation of angular 
velocity from its minimum. 

In the first experiments made, a 
dynamo with a twenty-four-part com- 


Fic. 5. 


mutator was used, but the curve obtained 
showed twenty-four variations in one 
revolution, each of which greatly ex- 
ceeded in amount the variation of its 
mean maximum from its mean mini- 
mum. 


Driving the armature of this machine 
at a uniform speed by means of a motor- 
taking current from a storage battery, 
twenty-four similar variations per revo- 
lution were observed in the current curve, 
which measured, of course, the fluctuations 
corresponding to the pitch of the arma- 
ture coils in this particular machine. 
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Uses for the above instrument other 
than those cited will readily occur, but 
perhaps enough has been said to indicate 
that it has a considerable value for gen- 
eral laboratory purposes. 

My thanks are due to Messrs. Smith, 
Dunfield and Murphy, graduates of the 
class of 1902, for much assistance in its 
development and for the taking of obser- 
vations. 
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ENERGY LOSS IN COMMERCIAL INSU- 
LATING MATERIALS WHEN SUB- 
JECTED TO HIGH -POTENTIAL 
STRESS.* 


BY CHARLES EDWARD SKINNER. 


Those who have had occasion to test 
the dielectric strength of insulating ma- 
terials by means of alternating electro- 
motive force are familiar with the fact 
that heat is always developed in these 
materials during such test. This is es- 
pecially noticeable when the test is long 
continued at a point approximating the 
breaking down strength of the material. 
When the amount of material involved is 
large, ordinary indicating instruments 
will show at once that there is an actual 
loss of energy. The fact that energy loss 
exists under such conditions has been 
known for more than a decade, being first 
shown by the experiments of Siemens, 
and later investigated by others. Pub- 
lished investigations on this subject re- 
late almost entirely to the energy loss in 
the insulating material, or dielectric of 
condensers. The law of variation of loss, 
due to variation of voltage, was first an- 
nounced by Mr. C. P. Steinmetzt early 


in 1892. At that time Mr. Steinmetz 
geve this loss the name “dielectric 
hysteresis” because of its apparent 


similarity to the phenomenon known as 
hysteresis in iron and steel. Since that 
time other writers, notably Arno,t Hess§ 
and Borel,!| have made experiments from 
which they conclude that this energy loss 
is not in the nature of a dielectric 
hysteresis, and various theories have been 
advanced concerning its nature and 
cause. ** 

It is not the object of this paper to dis- 
cuss the theories of the origin or cause, 
but rather the effects of this loss, and in 
the absence of a name which can be ac- 
cepted as descriptive and final it will be 
spoken of as “energy loss” or “loss.” 

It is the intention to describe some 
of the methods employed and to give 
some of the characteristic results obtained 
from tests made on various materials used 
in commercial manufacture, and also on 
the insulation of finished apparatus. 
These tests have been made from time 
to time during the last five or six years, 
and have covered a great variety of ma- 
terials. The major part of the tests, 
however, has been made on materials 
of a fibrous nature, such as paper and 


* A paper presented at the nineteenth annual conven- 
tion of the American Ins'itute of Electrical Engineers. 
Great Barrington, Mass.. June 18 to 21, 1902. 

t Electrical Engineer March 16. 1892. 

t Electrician (London), March 8, 1893, and June 28, 1898 

§ Journal de Physique, April. 1893. 

| Comptes Rendus, May 28, 1898. 

** The Electrician (London), November 1, 189%. 
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cloth, both in the treated and untreated 
state, and the discussion will be largely 
confined to this class. By treated ma- 
terial is meant a paper or cloth coated 
with some sort of insulating varnish. The 
samples used were taken from stock, and 
standard manufacturing methods were 
followed as far as possible in preparing 
them for the tests. 

The action of ordinary commercial insu- 
lating material under high-potential stress 
is usually so erratic, owing to surround- 
ing influences, such as temperature, mois- 
ture, ventilation, ete., that a considerable 
‘number of observations are usually neces- 
sary in order to reach any satisfactory 
conclusions. For this reason the specific 
tests which are given in this paper are 
intended to show characteristic and not 
quantitative results, and are, therefore, 
not to be taken for other materials or even 
for other samples of the same material. 
Individual tests are of little value except 
as they fit in a series, or unless the con- 
ditions surrounding them are known to 
the minutest detail. 

For these tests alternating current at 
the standard frequencies of 25, 60 and 
133 cycles was used, the electro-motive 
force varying from a few thousand volts 
to upward of 100,000 volts. The ma- 
jority of the tests referred to were made 
on material subjected to a potential stress 
much in excess of that ordinarily used 
in actual practice, this being done both 


on account of the fact that the various . 


phenomena are much more marked at the 
higher stresses and also because a much 
smaller amount of material could be used 
for each individual test. The results, 
while being true for potential stresses, 
are of little commercial importance in 
ordinary low-potential apparatus. They 
become, however, of the greatest impor- 
tance in very high-potential working, and 
especially so with condensers for use on 
high-potential circuits. The results also 
have a direct bearing on the question of 
long continued tests of the dielectric 
strength of finished apparatus at very 
high voltages. The various phenomena 
noted are so interdependent that it is 
dificult to describe one without referring 
to others, and at times it will be neces- 
sary to anticipate results which are to be 
described later. 

VARIATION OF TEMPERATURE DUE TO 

VARIATION OF STRESS. 

When an alternating high-potential 
stress is applied to insulating material, 
the temperature of the whole mass rises, 
but owing to the fact that all insulating 
materials are poor conductors of heat, the 
temperature of the inner portions rises 
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above that of the outer portions, which 
have a better opportunity of dissipating 
their heat. A considerable number of 
tests have been made to determine the 
rise of temperatures in the interior of a 
mass of insulating material under differ- 
ent conditions of stress. Usually these 
tests did not include the measurement 
of the amount of energy loss, as the re- 
sults sought were the ventilation required 
ander working conditions and the dielec- 
tric strength at various temperatures. 
The tests were usually made by placing 
the material between metal plates, which 
were connected to the terminals of a high- 
potential transformer. The plates em- 
ployed for this purpose should always 
have well-rounded edges to prevent un- 
due stress which occurs at sharp corners. 
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Fia. 1.—SHOWING INCREASE OF TEMPERATURE 
IN INSULATING MATERIAL DUE TO STREss. 


The size of the plates varied in different 
tests, but the most satisfactory results 
were obtained with plates approximately 
nine inches in diameter, whose edges 
were rounded to a radius of about one 
and one-half inches. 

‘Various methods of measuring the 
temperature were tried, but only one gave 
entire satisfaction. A mercury ther- 
mometer inserted in the material gave 
trouble, especially at the higher potentials, 
as the mercury was vaporized by the 
static discharges in the thermometer tube. 
A small coil of very fine copper wire was 
placed in the material and the tempera- 
ture determined by its increase of re- 
sistance. In long-continued tests this 
method was found unsatisfactory, on ac- 
count of the rapid oxidation of the cop- 
per in the presence of the ozone always 
generated by such tests. The most satis- 
factory temperature readings were ob- 
tained by placing at the point where the 


83 


temperature was to be measured, a copper- 
lead =thermojunection connected to a 
sensitive galvanometer. The outer ends 
of the couple were kept at 0 degree centi- 
grade by being placed in ice water. By 
properly insulating the galvanometer, it 
was found entirely feasible to take read- 
ings with a potential stress of 30,000 volts 
or more across a one-quarter-inch layer 
of material, with this junction at the 
centre. In some tests a number of junc- 
tions were placed at different points in 
the material, in order to map out the 
temperature of the various parts. 

In a number of tests the material was 
arranged as above, and then placed in a 
box in which was located an electric heater, 
a fan motor being used to circulate the air 
over the heater and through the box, so 
that any desired initial temperature could 
be secured and with care the surrounding 
temperature regulated throughout the 
test. In some instances insulation resist- 
ance was mcasured at intervals, the high- 
potential wires being temporarily discon- 
nected for this purpose. Usually the in- 
sulation resistance was so high as to be 
very difficult of exact measurement with 
the apparatus at hand. 

The test samples used were built up to 
a thickness of one-eighth inch to one- 
quarter inch or more, and tests were made 
at different voltages up to the ultimate 
dielectric strength of the material. For 
most of the tests, current was obtained 
from a dynamo giving very approximately 
a sine wave of electro-motive force. The 
results of this series of tests may be given 
as follows: 

(1) With moderate stress the tem- 
perature of the material rises rapidly at 
first, then more slowly, then becomes crn- 
stant. The actual rise in the temncroa- 
iure for a given voltage depends on the 
facility with which the material can d:s- 
sipate its heat and on the temperature of 
the surrounding medium. 

(2) As the stress is increased a point 
is finally reached where the heat is de- 
veloped at a greater rate than it can be 
carried away, and temperature then rises 
until the material chars and breakdown 
results. 

(3) When material is not thoroughly 
dried, the temperature rises much more 
rapidly than in well-dried stock. The 
increased temperature can not be ac- 
counted for by the increased C?R loss 
due to lower insulation resistance. The 
heat generated tends to dry out the ma- 
terial and the temperature may fall as the 
drying proceeds. 

(1) With a considerable area of ma- 
terial under test, the temperature of small 
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portions frequently rises above that of the 
surrounding material to such an extent 
that on examination these portions are 
found much discolored, while the sur- 
rounding portions remain unchanged. 
This effect is especially noticeable with 
treated material not perfectly cured. The 
final breakdown in such cases is in- 
variably found in one of the heated areas. 

(5) The final breakdown in fibrous 
materials usually results from the burn- 
ing of the material and not from me- 
chanical] rupture. When the electro- 
motive force applied is far above the di- 
electric strength of the material, the 
breakdown may be due to a mechanical 
rupture. If, however, the electro-motive 
force is sufficiently low, so that an appre- 
ciable time elapses before breakdown oc- 
curs, the breakdown is probably due to 
burning caused by the heat generated in 
the material. There may be some attend- 
ant chemical action, but this is thought to 
be a result and not a cause of the excessive 
heat. The lower the electro-motive force 
applied, the longer the time required to 
produce breakdown under a given set of 
conditions. 

(6) It follows from (5) that if the 
temperature is kept low either by pro- 
viding good ventilation or by artificial 
cooling, the stress required to cause break- 
down in a time test will be much greater 
than if the material is not so cooled. 

(7) The actual temperature measured 
in most fibrous materials before break- 
down occurred was usually 175 degrees 
centigrade or more. In no case did a 
breakdown occur directly at the point 
where temperature measurements were 
being made, and the temperature at the 
breaking down point was probably higher 
than measured, especially as the rise in 
temperature seems to be very rapid at the 
point of breakdown just before this oc- 
curs. 

(8) With a given stress, the initial and 
surrounding temperature has much to do 
with the rise. This is due to the fact that 
the loss in the material increases rapidly 
with temperature. For example, if the 
material and surrounding air are at 
twenty degrees centigrade and the stress 
applied is 20,000 volts, the rise in tem- 
perature will not be nearly so great as 
if the initial and surrounding tempera- 
ture is at eighty degrees centigrade. Tests 
have shown that breakdown frequently re- 
sults under the latter conditions from a 
stress that would not injure the material 
under the former. 

Fig. 1 gives some of the characteristic 
curves of rise in temperature in insulating 
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material when subjected to high-potential 
stress. Curves A, B and C were taken on 
a sample of untreated material which was 
quite porous and capable of absorbing 
moisture from the air. In this test the 
material was well ventilated, so that any 
moisture could be quickly dissipated. The 
temperatures given are those actually 
measured, but probably do not represent 
the highest point reached in the material. 
Curve A shows the effect of moisture. 
The temperature rose very rapidly, reach- 
ing a maximum, then fell, and at last be- 
came stationary. Curve B shows the ef- 
fect of the same material after very thor- 
ough drying. Curve C shows the in- 
creased temperature due to a slight in- 
crease in the stress. 

Curve D, at the upper right-hand cor- 
ner of the figure, shows the rise in tem- 
perature in treated material when poorly 
ventilated, and the test continued until 
breakdown resulted. Breakdown in this 
particular test occurred at a point about 
four inches from the thermojunction 
when the measured temperature reached 
135 degrees centigrade. It is probable 
that the temperature measured was con- 
siderably lower than that reached at the 
point of breakdown. The temperature of 
the surrounding air in this test was kept 
at eighty degrees centigrade. This curve 
shows the tendency of the temperature to 
become constant, but at a point slightly 
over 100 degrees centigrade the loss be- 
comes so great that the heat can not be 
dissipated as fast as generated, hence the 
change in direction of the curve and final 
breakdown. In numerous tests the mate- 
rial was found to be badly charred on the 
interior without breakdown having re- 
sulted. The curves shown are character- 
istic and are of the same form as many 
others that have been taken. 

VARIATION OF LOSS DUE TO VARIATION 
OF TEMPERATURE. 

The measurement of the energy loss due 
to high-potential stress in a reasonably 
small sample of insulating material, pre- 
sents a rather unusual problem. The 
voltage is high, the current small and the 
power-factor very low. In many of the 
tests referred to in this paper it was nec- 


‘essary to measure with some degree of 


accuracy losses of less than 100 watts at 
an electro-motive force of 2,000 to 40,- 
000 volts, at various frequencies, with a 
power-factor of less than 0.1. The com- 
mercial instruments on the market are 
totally unsuited for this work. 

Many of the measurements to deter- 
mine the points under discussion were 
made by means of a calorimeter. This 
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calorimeter consisted of a tank filled with 
mineral oil, in which the sample was 
placed. Calibration was effected by pass- 
ing direct current through a resistance 
coil immersed in the oil and noting the 
rise in temperature of the oil, due to 
various amounts of energy absorbed. The 
rate of cooling from various temperatures 
was also carefully taken and was made 
use of in deducing many of the results. 
Great care was exercised to secure uni- 
form temperature throughout the body 
of the oil by mechanical stirring, and the 
calorimeter was carefully shielded from 
drafte to prevent variation in the rate of 
cooling. 

The material for these tests was usually 
built up in the form of a small condenser, 
with ventilating spaces between the plates 
so that the temperature could be kept as 
nearly uniform as possible throughout the 
mass of the material. In the determina- 
tions of the variation of loss due to varia- 
tion of temperature by the calorimeter 
method, the whole body of oil and insula- 
tion was brought up to some constant 
temperature, then the high-potential 
stress applied. The rate of heating or 
cooling, as the case might be, due to the 
loss in the insulation being greater or less 
than required to hold the calorimeter at 
this constant temperature, was then noted 
and the actual loss derived by the use of 
the calibration curves of the calorimeter. 
These tests required great care, were very 
tedious, and many corrections were re- 
quired in deducing the resulte. 

After a considerable amount of work 
had been done by the calorimeter method, 
a static wattmeter was constructed and 
the work continued with this instrument. 
With this wattmeter, which was admir- 
ably suited to this work, a complete curve 
could be taken in the time required to 
determine a single point by the calorim- 
eter method. It was a source of consider- 
able satisfaction to find that the calorim- 
eter and wattmeter methods checked each 
other with a very fair degree of accuracy, 
especially considering the nature of the 
materials on whith the measurements 
were made. 

In Fig. 2 are given curves which are 
characteristic in form for the increase in 
loss due to temperature. These particu- 
lar curves were taken by the wattmeter 
method on a sample of material which 
had been used for some months for other 
tests and was known to be in the very best 
condition as regards moisture, etc. This 
general form of curve has been found to 
hold for all materials tested, although the 
rate of change of the loss and the amount 
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of the loss per unit volume may be very 
different for different materials and even 
for the same sample of material under 
different conditions. 

This series of tests has shown: 

(9) The energy loss in fibrous material 
increases with temperature, the rate of 
increase in the loss being greater than 
the rate of increase in the temperature. 

(10) The rate of increase depends 
upon the kind of material and on its con- 
dition with respect to dryness, ete. 

(11) The local heating found in a 
mass of poorly ventilated material is due 
to a greater initial loss in one portion, 
causing increased heating, this in turn 
causing greater loss, etc., until the tem- 
perature finally reaches a point at which 
charring and breakdown result. 

(12) These curves show that the rate 
of increase of lose is greater at high than 
at low temperatures, therefore giving the 
reason for the greater rise in tempera- 
ture with a given etress when the initial 
temperature is high than when it is low. 

Other tests have shown: 

(13) That the loss increases very 
rapidly, indeed, when temperature ap- 


proaches the charring temperature of the - 


material. 

(14) Losses as great as five watts per 
cubic inch have been measured in ma- 
terial before serious injury resulted, due 
to charring. A considerably less loss than 
this will, however, char the material in 
time unless special means are taken to 
dissipate the heat generated. 

(15) It follows from considerations of 
rise of temperature due to increased 
stress, and increase in loss due to increase 
in temperature, that a long continued test 
at high stress may seriously injure the 
insulation of a piece of apparatus with- 
out this being made apparent by the test. 
This has often been spoken of as “strain- 
ing the insulation” for want of a better 
term, the idea being that this was in 
some way analogous to the straining of a 
piece of metal beyond its elastic limit. 
It is probable that this “straining” is al- 
ways due to charring. 

VARIATION OF LOSS DUE TO VARIATION OF 
VOLTAGE. 


As will be seen from the foregoing, 
there are two conditions to be considered 
under this head: (a) Variation of loss 
with voltage, the temperature remaining 
constant; (b) Variation of loss with 
voltage, the temperature varying, due to 
the loss itself. 

(a) Variation of Loss with Voltage, 
the Temperature Remaining Constant— 
If the loss in a dielectric is due to partial 
conduction, as has been stated by Hess, 
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it is to be expected that this loss will vary 
as the square of the voltage applied. This 
fact was shown experimentally by Mr. 
Steinmetz in 1892, and the law an- 
nounced by him at that time as follows: 


Fic. 2. — SHOWING VARIATION OF Loss In INBU- 


LATING MATERIAL DUE TO TEMPERATURE 
AND FREQUENCY. 


“The energy consumed by the dielectric 
medium under alternating electrostatic 
strain is directly proportional to the 
square of the intensity of the electro- 
static strain.” 

In his original note on this subject, Mr. 
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KILOWATT ALTERNATOR ARMATURE. 
Steinmetz stated that this law was not 
true beyond a certain limiting strain and 
was not true at lower straine until the 
dielectric had been allowed to recover by 
standing for some hours. This phe- 
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nomenon noted by Mr. Steinmetz was in 
all probability the effect of temperature 
on the dielectric of his condenser. This 
shows that in teste of this kind care must 
be taken to prevent the temperature 
changing during the test and thus mask- 
ing the results sought. 

(16) The tests made show a fair agree- 
ment with the law above noted, the in- 
crease in loss usually being slightly 
greater than the square of the electro- 
motive force. 

A specific example to illustrate this 
case is given later in some measurements 
made on the armature insulation of two 
of the 5,000-kilowatt alternators built by 
the Westinghouse Electric and Manu- 
facturing Company for the Manhattan 
Railway Company. 

(b) Variation of Loss with Voltage, 
the Temperature Varying, Due to the 
Loss Itself—It has already been shown 
that there is a rapid increase in the energy 
loss in a body of insulating material due 
to increase of temperature; also that the 
energy loss varies approximately as the 
square of the voltage when the tempera- 
ture remains constant. 

(17) It follows, therefore, that under 
the usual conditions of high-potential 
stress the loss will increase more rapidly 
than the square of the voltage, because 
the temperature increases at the same 
time. 

(18) The rate of this increase will de- 
pend on the facility with which the ma- 
terial can get rid of its heat, and on the 
length of time the material is subjected 
to each successive stress in carrying out 
the test. 

(19) It will also depend on the initial 
temperature of the material and the tem- 
perature of the surrounding medium. 

It will be seen that many of the con- 
ditions named under variations of tem- 
perature due to variations of stress apply 
to this case. 

VARIATION OF LOSS DUE TO VARIATION OF 
FREQUENOY. 

Like all the other phenomena described 
in this paper, it has been found very 
difficult to make check measurements on 
the losses of a large number of samples 
of materials at different frequencies and 
deduce a mathematical law from the re- 
sults. In Fig. 2 are shown three curves 
giving results on a single sample of ma- 
terial tested at 25, 60 and 133 cycles. 

(20) It will be noted from these curves 
that the rate of variation for this par- 
ticular set of tests is approximately in 
proportion to the frequency at the lower 
temperatures, but follows a different 
law at the higher temperatures. 

(21) In some other tests which were 
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carefully made, the loss varied approxi- 

mately as the square root of the frequency, 

but these results are not sufficiently well 

substantiated to announce as a law. 

ENERGY LOSS IN THE INSULATION OF 
LARGE ALTERNATORS. 

Some measurements recently made of 
the energy loss in the armature insula- 
tion of the 5,000-kilowatt alternators 
built by the Westinghouse Electric and 
Manufacturing Company for the Man- 
hattan Railway Company should prove 
interesting in this connection. These 
tests were made to check some of the re- 
sults obtained on a smaller scale and to 
give some of the conditions which exist 
when very high-potential tests are made 
on large high-voltage apparatus. 

These alternators are wound for a ter- 
minal electro-motive foice of 11,000 volts, 


the winding being three-phase star con- “ 


nected. In the design of the insulation, 
special attention was given to securing 
great dielectric strength, low dielectric 
loss and permanency under all conditions 
of operation. Preliminary tests in the 
factory had shown a dielectric strength of 
80,000 to 90,000 volts for short applica- 
tions of electro-motive force and a very 
small rise in temperature for a thirty- 
minute test at 35,000 volts. 

The tests to be described were made on 
two of these alternators after they had 
been installed ready for service. The ac- 
companying diagram, Fig. 3, shows the 
connections of the various apparatus used. 
The primary current for the testing trans- 
former was obtained from 350-volt (25- 
cycle) mains, and voltage regulation was 
by means of a large water rheostat in 
series with the primary of the testing 
transformer. The testing transformer 
had a capacity of 250-kilowatt at 40,000 
volts, loops being brought out to give 
steps of 5,000 volts on the high-tension 
winding. Three instruments were used 
to measure the voltage: a direct-reading 
voltmeter across the primary of the trans- 
former, a voltmeter in series with a high- 
resistance across a part or the whole of 
the high-tension winding, and a static 
voltmeter across the high-tension winding. 
Current was measured by means of a 
specially calibrated low-reading ammeter, 
with a series transformer arranged to 
multiply the current by four. The small 
bank of lamps shown was used as a rough 
check on the ammeter readings. 

The losses were measured by means of 
the static wattmeter referred to earlier 
in this paper. The quadrants were con- 
nected across a variable, previously cali- 
brated resistance and the needle connected 
to the 10,000-volt loop on the high-ten- 
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sion winding of the testing transformer. 
The deflection of the needle was read by 
a telescope and scale. The wattmeter was 
calibrated by using the voltage across one 
lamp in a series of four on 500 volts di- 
rect current. It may be said for this in- 
strument that after standing over two 
months in the power-house between tests, 
the constant had changed less than two- 
thirds of one per cent. 

During the tests one terminal of the 
testing transformer was connected to the 
three leads from the armature winding 
and the other terminal to the frame and 
to ground. The measuring instruments 
were connected in the grounded side as far 
as possible. The temperature of the wind- 
ings was taken by means of a thermometer 
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near the floor line of the machine. Loss 
measurements were made at approxi- 
mately 5,000, 10,000, 15,000, 20,000 and 
25,000 volts. 

The accompanying curves, Fig. 4, show 
the results of these measurements. Curve 
A was taken on alternator No. 7 and B 
on No. 6. The temperature of the wind- 
ings on No. 7 at the time of test was ap- 
proximately twenty-one degrees centi- 
grade and on No. 6 approximately thirty- 
one degrees centigrade. These tempera- 
tures are only approximate as there must 
necessarily be some difference in tem- 
perature in different parts of a machine 
of this size, where the parts of the wind- 
ing are so widely separated from each 
other. Unfortunately, it was not found 
feasible to make tests on one machine at 
different temperatures, and even if this 
had been done, it would have been diffi- 
cult to have made accurate measurements 
of the temperature, for the reasons stated 
above. 
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The amount of insulating material 
under stress in these tests was approxi- 
mately 19,500 cubic inches, this giving a 
maximum measured loss of 0.35 watt 
per cubic inch at 25,000 volts. At a stress 
of 11,000 volts between the windings and 
the frame, the loss measured was less than 
one-kilowatt total for the machine. The 
loss in the insulation during normal 
operation of the machine will be much 
less than this, as the maximum stress to 
ground when circuits are statically bal- 
anced will be approximately 6,400 volis 
at the lead end of the winding and 0 at 
the neutral point. As the loss increases 
approximately as the square of the volt- 
age, the total loss due to normal opera- 
tion will be only one-third of the loss at a 
stress of 6,400 volts applied between the 
windings and the frame. The total loss, 
therefore, under normal conditions of 
operation and at the normal temperature 
at which the machine will run will be 
less than one-half kilowatt, which is en- 
tirely negligible both as regards its effect 
on the efficiency of the machine and on 
the rise in temperature. On the other 
hand, it will be seen that the loss at a 
stress of 25,000 volts is a very measurable 
quantity, and the form of the curve shows 
that this will increase very rapidly as 
the stress is increased above this point. 

From these curves we may see: 

(22) The variation in loss due to 
variation of stress is slightly greater than 
the square of the stress applied. This 
increase in rate can not be due to 
temperature, as the total loss is not suffi- 
cient to cause appreciable heating and 
measurements made during a thirty- 
minute application of 25,000 volts did not 
show any variation in the loss. : 

(23) The increased loss at the higher 
temperature was somewhat greater than 
was to be expected from measurements 
made on small samples of material. Thia 
may be due to an actual difference in the 
loss of the two machines or to the fact 
that it is nearly impossible to get any 
accurate measurement of the average 
temperature of the insulation of a ma- 
chine of this size. 

(24) The loss at 25,000 volts is not 
sutficient to cause any injurious heating, 
even in a long continued test. 

(25) The rate of increase of loss indi- 
cates that at a point not far above 25,000 
volts the loss would be sufficient to cause 
heating and possible damage to the insu- 
lation if the stress were applied for any 
considerable length of time. 

It is not possible to state in general 
terms the safe limiting stress which can 
be applied in a time test to a piece of 
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high-potential apparatus, but measure- 
ments of the loss and a knowledge of the 
materials used will give the designer 
some idea for any particular machine. 
Such tests are very rarely necessary and 
should not be required on ordinary com- 
mercial apparatus. When a time test is 
required, it should be at a voltage much 
below the dielectric strength of the insu- 
lation under test. 

In conclusion, the author wishes to 
state that while the work already done has 
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been considerable, there is much more to 
be done in this line and it is hoped that 
many of the points now more or less ob- 
scure and uncertain may be cleared up in 
the near future. There are yet many ma- 
terials to be investigated and experiment- 
ers who have the time and patience will 
find this a fertile field for their labors. 
Finally, I wish to acknowledge my in- 
debtedness to my coworkers, Mr. P. H. 
Thomas and Mr. Miles Walker, for much 
data and many valuable suggestions in 
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connection with the investigation of this 
subject. The former particularly in con- 
nection with the extensive calorimeter 
tests carried out by him and the inter- 
pretation of their results, and the latter 
in connection with various temperature 


and wattmeter measurements. I am also 
indebted to Mr. H. G. Stott, superintend- 
ent of motive power of the Manhattan 
Railway Company, for the facilities placed 
at my disposal for making the measure- 
ments on the 5,000-kilowatt alternators 
in the above company’s power-house. 


The Electric Danger Signals on the 


Erie 


Railroad. 


An Auto-Electric Installation in the Bergen Tunnel, Jersey City. 


placed in operation in the Bergen 
Tunnel, Jersey City, N. J., a sys- 
tem of electric signals which not only is 
deserving of merit as rendering almost 
impossible the danger of an accident in the 
tunnel, but also for the engineering feat- 
ures which have been displayed in con- 
structing this perfect safeguard against 
disaster. 
The Bergen Tunnel is 4,400 feet long, 
and is cut through solid rock. A double 
track runs through its entire length, and 


T HE Erie Railroad Company has 


SIGNAL Box, LAMP AND WIRING CONNECTIONS, 
SHOWING METHOD OF SENDING IN WARNING, 


in the intense darkness it might be 
possible for a train to be wrecked 
after entering the tunnel and part of the 
wreckage thrown on the opposite track, 
when a train entering the tunnel from 


the other direction could not be warned 
of this condition of affairs, and would 
thereby be subjected to the chances of a 
serious accident were there not some sys- 
tem for notifying the engineer that dan- 
ger was ahead. At distances of 200 feet 
apart, signal boxes about six inches 
square have been attached to the walls of 
the tunnel on both sides. In each of these 
boxes a plug is adjusted, the metal end 
of which is fianged eo that it makes con- 
tact with two brass clamps which close 
tightly upon the ferruled end. This 
maintains a closed circuit on the signal 
line, and in the front of the box there is a 
micanite knob about two inches in diam- 
eter at the end of the metal contact plug. 


These plugs are sealed in with wax so- 


that the moisture and soot which are 
prevalent in the tunnel may not affect 
the working of the circuits, but are se- 
cured in such a manner that only a slight 
effort is necessary to remove them. 

At distances of fifty feet apart electric 
lights are attached to the walls of the 
tunnel on both sides, there being a lamp 
above each signal box. These lamps are 
eight and one-half feet above the rail, or 
about on a level with the bottom of the 
window on the cab of a locomotive. In case 
of an accident, involving the blocking of 
one or both of the tracks, it is the duty 
of any one of the trainmen who may be 
nearest to one of the boxes to pull out the 
plug opening the circuit, allowing the 
knob to hang at the side. He subse- 
quently reports to the tower-man so that 
the box may be located and properly 
sealed. As soon as the circuit is opened, 
the signals on both sides of the tunnel are 
automatically lighted, and the engineer 
of any moving train must immediately 


stop upon receiving such a signal. The 
signals are distinguished at a distance of 
110 feet under the worst conditions, 
and the signal boxes are located by white 
enameled plates, about ten inches equare, 
placed immediately underneath. 

Two special houses have been con- 
structed, one at each end of the tunnel, 
for containing the storage batteries which 
operate the lighting system of the tun- 
nel. In each of these, 100 cells of Willard 
storage battery of 100 ampere-hours ca- 
pacity are stored, the charging current 
on the east end being taken from the 


SWITCHBOARD IN SIGNAL- TOWER, SHOWING 
SOLENOIDS, METERS AND Arc Lieut CUT-OUT. 


1,500-volt Brush arc circuit at 9.6 am- 
peres, used for lighting the yarde at the 
terminal in Jersey City, and the batteries 
are charged once a week for about four 
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hours. In order that the batteries may 
have some work to do to keep them in 
prime condition, two incandescent lights 
are used to light the signal-towers at 
each end of the tunnel. The current for 
charging the batteries at the west end of 
the tunnel is taken from the city circuit 
at 500 volts, and is cut down to ten am- 
peres to suit the batteries. Switch- 
boards containing the apparatus for 
operating the circuits are located in each 
of the signal-towers, and the charging 
current is regulated from each of these. 

The storage battery houses are strongly 
constructed, and raised about three feet 
above the ground level on substantial con- 
crete piers. Special arrangements have 
been made to guard against the batteries 
being affected by the vibrations of passing 
trains, and each cell is mounted upon an 
individual tray resting on insulating 
porcelain studs. The battery racks are fur- 
ther insulated by several coatings of insu- 
lating paint, and proper ventilation is 
provided by perforations under the eaves 
of the roof which covers an attic air 
chamber. 
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ing the electric light leads, and great 
care had to be taken in devising that 
which would properly suit the require- 
ments which the service would indicate. 
At all times there is a great amount of 
moisture present, and the carbon which 
forms on the walls, and anything abutting 
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leads run half through the tunnel on each 
side. These are carried on oak plugs, ten 
feet apart. The electric light leade are 
carried on the top, and the signal wires 
underneath. One signal wire runs clear 
through the tunnel, and the other is cut in 
at every box, the through wire being the 
return of the metallic circuit. The elec- 
tric light circuits are made in four divis- 
ions, so that if any part of a wrecked 
train should be thrown against the cur- 
rent-carrying wires it would automatically 
open the signaling circuit and leave at 
least three whole sections of the lights in 
operation, and all of the lighte up to the 
point of rupture on the side which might 
be struck. The electric light leads are 
composed of No. 4, stranded, four sixty- 
fourths, Okonite rubber wall cable. This 
is lead-covered and braided to furnish 
proper insulation and to protect it from 
ordinary injury. The signal wire is No. 
12 copper, rubber-insulated wire, lead- 
covered. There are altogether 184 ruby 
glass, 200-volt eight-candle-power lamps, 
92 on each side of the tunnel. 

The greatest precaution has been taken 
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The physical conditions which exist in 
a tunnel of this nature presents a serious 
difficulty in the way of properly insulat- 


in the tunnel, is about as good a conductor 
as could be obtained for facilitating the against accidental leaks. 


to make every point on the line proof 
Lead leads are 


leak of a stray current. The electric light connected from the maine to weather-proof 
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lamp sockets, and at each division made 
in the circuit for the lamp connections 
special junction boxes have been con- 
structed, the connections being carefully 
soldered, taped, and the boxes filled with 
P & B insulating compound. The light- 
ing circuits are afforded a further pro- 
tection against damage from lightning 
flashes, being paralleled from the towers 
to the portals of the tunnel by a barbed 
wire grounded at every 100 feet. 

The operation of the circuits is essen- 
tially as follows: Signal wires are run 
on each side through the complete length 
of the tunnel. On each side one wire 
makes a complete span, the other being 
cut in at each signal box. This is con- 
nected in series with gravity batteries of 
thirty cells which are located in the sig- 
nal-towers. At each switchboard a sole- 
noid is connected in series with each of 
these signal lines, a plunger being held 
directly above the two arms of the light 
circuit. This signal line is also connected 
in series with a relay which operates a 
local circuit to ring a warning gong in 
the signal-tower; this being cut out by a 
manual switch by the tower-man after the 
signal has been received. Should occa- 
sion require the pulling of the plug in 
any of the signal boxes located in the tun- 
nel, the instant that the plug is removed 
the circuit is left open, when the mag- 
netism in the corresponding solenoid on 
each switchboard ceases and the plunger 
drops, completing a circuit between the 
storage batteries and the light current 
leads in the tunnel. The lamps immediate- 
ly flash a red light and continue burning 
until they are switched off by the operator 
at the signal-tower. The switchboard ar- 
rangements are complete in every detail, 
and a thorough working test is made of 
the service condition of every part of the 
system each day. Small switches are. ar- 
ranged so that each lead may. be tested 
individually, and a series of eight button 
contacts is so located that the charge on 
the ‘battery, both sides of the lighting cir- 
cuits and the signal lines, is registered, 
and in the same manner a leak on any 
line is readily detected. l 

Should a signal be received while the 
batteries are being charged, to avoid the 
possibility of the 1,500-volt current being 
thrown on the circuit, a controller sole- 
noid situated in the centre of the switch- 
board at each of the signal-towers auto- 
matically throws off the charging current, 
so that no matter what may be the condi- 
tion of charging at either end station, the 
charging current is cut out and the cur- 
rent from the batteries automatically 
thrown in on the light circuit. 
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The installation was made by E. V. 
Baillard, of New York city, under the 
personal direction of Mr. Fred L. Blen- 
dinger, superintendent of telegraph service 
on the Erie. Mr. Blendinger has solved 
in an eminently satisfactory manner an 
intricate problem. Everything that the 
most advanced engineering skill could 
suggest has been done to reach perfection 
in detail. The tunnel is operated as a 
signal block, and the possibility of acci- 
dent is rare, but the satisfaction that the 
Erie company can take in thus safeguard- 
ing its service will compensate for the 
expenditure involved. 
> 
The American Association for the 

Advancement of Science. 


The meeting of the American Associa- 
tion for the Advancement of Science, and 
affiliated societies, held at Pittsburg from 
June 27 to July 3, was one of the most 
successful which the association has ever 
held. Four hundred and thirty-five mem- 
bers of the American Association for the 
Advancement of Science were in attend- 
ance, and in addition to this there were 
about 200 members of affiliated societies 
present. A number of important meas- 
ures concerning the future of the asso- 
ciation were considered, and several 
amendments to the constitution were 
adopted. In order, in future, to give 


proper publicity to the work of the asso- 


ciation, a press secretary will be appointed 
by each section and affiliated society 
whose duty it will be to see that the pro- 
ceedings are correctly and interestingly 
reported from day to day. About sixteen 
new members were elected during the 
Pittsburg meeting, and eighty members 
were made fellows. 

Mr. George Westinghouse was elected 
to an honorary fellowship in the associa- 
tion, this honor being bestowed upon him 
out of respect to the inventive powers and 
executive ability which have in the paat 
decade added materially to the great and 
substantial progress made in the field of 
applied science. 

A number of interesting social events 
were observed, and four interesting public 
lectures were given to the citizens of Pitts- 
burg by the association and affiliated so- 
cieties. The papers which were read be- 
fore the association proper and during its 
session, and of the affiliated societies, were 
of a high order. About 360 papers were 
presented, and of these, those presented 
hy sections B and D in physics aud me 
chanical engineering, respectively, were of 
an especially interesting nature. Of 
forty-five papers read, either actually or 
by title, before section B, seventeen re- 
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lated to electrical subjects. An unusually 
large number of papers were read before 
the mechanical, science and engineering 
section, many of them of high practical 
and scientific value. 

President Ira Remsen, of the Johna 
Hopkins University, was elected president 
of the association, and will succeed Presi- 
dent Asaph Hall at the next meeting, 
which will be held in Washington, D. C., 
December 28, 1902, to January 3, 1903. 

The Society for the Promotion of En- 
gineering Education was in session June 
27 and 28. A number of papers of great 
interest and profit were read and dis- 
cussed. At the election of officers for the 
ensuing year, Calvin M. Woodward, dean 
of the School of Engineering, Washington 
University, St. Louis, was made president ; 
John T. Flather, University of Minnesota, 
and Frederick W. McNair, of the Michi- 
gan College of Mines, vice-presidents; 
Florence A. Waldo, Purdue University, 
secretary; Arthur N. Talbot, University 
of Illinois, treasurer. 

———__-q>_— 
Wireless Signals Not through 
Earth. 


To THE EDITOR OF THS BLECTRICAL Reviaw: 


It was with enthusiasm and delight 
that I read in the EvectricaL REVIEW 
of May 24 and 31, Mr. Rankin Kennedy’s 
theory of the wireless transmission of 
signals. From the very first published 
successful experiments of Signor Mar- 
coni, I have given this as the most plaus- 
ible theory and have in preparation an 
article similar to that published by Mr. 
Kennedy. 

It is to be hoped that at an early date 
your editorial suggestions will be carried 
out, and possibly throw some light on this 
very valuable and interesting subject. 
That the impulses received on the receiv- 
ing instrument are purely electrical, a 
little analysis will clearly show, and how 
these impulses are transmitted through 
hills and good earths to an earth-plate with 
an inferior grounding capacity, does not 
seem within the bounds of reason. Then 
considering this with the small amount 
of energy in the transmitting device, we 
must look to a disturbance of a charge 


upon the earth for these manifestations. 

As metallic spheres do not hold their 
charge within, but in suspension, and any 
disturbing influence at any point will 
manifest itself all around the electrical 
zone, then it is not at all improbable that 
the earth is unlike the metallic sphere. 
Evidently something more should also be 
known about what occurs at the trans- 
mitting spark-gap—that is, the nature 
of the impulse given out by a disruptive 
discharge. 


the 


J. E. PEAVEY. 
Cincinnati, Ohio, July 2. , 
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Asynchronous Generators for One or 
More Phases. 


This ig another contribution by Hey- 
land on this method of compounding 
alternators. As is known, the compound- 
ing consists in placing around the field a 
squirrel-cage winding. Currents from the 
armature are led into this at various 
points, and the compounding is effected 
by these currents. The theory is ex- 
plained graphically, and methods of wind- 
ing illustrated by diagrams. The results 
of the compounding are shown by curves 
from actual tests, the whole being 
a valuable addition to this impor- 
tant subject.— Electrotechnische Zeit- 
sherift (Berlin), June 26. 

A 

Carpentier’s Torsion Permeameter. 

This instrument is designed to measure 
magnetic quantities by the zero method. 
It consists of an iron ring of rectangular 
cross-section divided into two parts, and 
pierced at one end of each section by a 
rectangular opening. Into one of these 
openings is inserted a tube containing a 
small magnetometer, supported from a 
torsion head. The specimen to be tested 
ig inserted in the exciting coil and then 
placed within the ring across one diam- 
eter. The exciting force is measured by 
an ammeter graduated to read it directly. 
The torsion head measures B. As there 
is a small correction to be made for the 
force required to drive the flux through 
the iron ring, and as this is proportional 
to B, this correction is indicated on the 
torsion head. The instrument is well 
mounted and supplied with all necessary 
meters and  apparatus—L’Electricien 
(Paris), June 28. 

a 
Selection of Tramway Motors—Tractive 
Effort and Power Required. 

In this article Mr. Harold C. King 
discusses the selection and testing of 
tramway motors. It is important in se- 
lecting motors that full data of the work 
they have to do be given, such as weight of 
cars, average maximum loads, schedule 
speeds, number of stops, etc. The prin- 
cipal elements of the duty a motor has to 
perform are: (a) The general cycles of 
variations of power required giving the 
continuous or intermittent requirements, 
also its average during continued service 
operation; (b) the maximum output of 
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power required determining the maximum 
current required. For suburban and in- 
terurban traffic a high-speed motor is re- 
quired, and for town and city work, where 
stops are frequent, it is most essential to 
have motors with quick accelerations. It is 
much more desirable to have non-uniform 
rate of acceleration than uniform. With 
a uniform rate of acceleration, the mean 
acceleration can average a very high limit 
with perfect comfort to passengers. Suf- 
ficient attention in the past has not been 
paid to the question of acceleration. The 
practice has been to aim at a high-speed 
motor, which is unnecessary, better results 
being obtained with high-rate accelera- 
tions. For maintenance purposes it is 
desirable to obtain a motor with the lowest 
armature speed. Another point which 
is important is the pairing of the motors. 
This test is very necessary where there 
are heavy gradients to contend with. 
A method which may be used for the 
pairing test is: ‘The two motors are con- 
nected together either with a common 
gear-wheel or direct-coupled. The motors 
should be connected in series electrically 
so as to drive the connecting gear in the 
same direction, and sufficient voltage ap- 
plied to the two motors to run them up 
to normal speed with the full load 
current. If it is found that the voltage is 
not evenly divided between the two 
motors, they are not well suited to run in 
pairs. Measurements should be made with 
a differential voltmeter or two voltmeters 
suitably connected to the terminals of 
each of the motors. This difference should 
not exceed ten per cent. Tests of the 
motors should be made when loaded up 
to their full capacity. For quickly ascer- 
taining the power required for various 
weights of cars running at specified speeds 
on various gradients, a diagram is given, 
graphically setting forth all information 
pertaining to any conditions of service. 
The use of this diagram is explained and 
illustrated.—The Tramway and Railway 
World (London), June 12. 


a 
The Manufacture and Uses of Sodium. 


Attempts to make sodium from its 
cheapest compound, the chloride, have 
thus far apparently been unsuccessful, 
owing chiefly to the high melting point 
(800 degrees centigrade) of the chloride 
and to its eorrosive action when in the 


molten state. The process described in- 
volves the electrolysis of sodium nitrate, 
with the liberation of sodium and of 
nitrogen peroxide, which is then con- 
verted into nitric acid. The decomposi- 
tion cell consists of a cast-iron pot set in 
a brick furnace. At the bottom of the pot 
is a six-inch layer of refractory insulating 
material, and on this rests a cup thirty 
inches high and sixteen inches outside 
diameter, with walls four inches thick. 
This cup is made of two sheets of perfo- 
rated steel, between which is a mixture of 
ground dead-burned magnesite and Port- 
land cement, which has been mixed with 
water and allowed to set hard. The space 
between the cup and the pot is filled with 
sodium nitrate, and the cup itself with 
melted caustic soda. The cast-iron pot 
acts as the anode, and five per cent of the 
current is advantageously shunted 
through the metal walls of the cup. The 
cathode consists of a short length of four- 
inch wrought-iron pipe, reaching nearly 
to the bottom of the cup. Each furnace 


_takes a current of about 400 amperes at 


an average electro-motive force of fifteen 
volts. An external heat is used only when 
starting up or when changing the cups, 
which have a life of from 425 to 450 
hours. When the current is passed, nitro- 
gen peroxide and oxygen are liberated at 
the anode and escape through a hole in 
the cover of the pot. Sodium is liberated 
at the cathode and rises to the top of the 
cup, where, at intervals of an hour, it is 
dipped off with a spoon and preserved un- 
der mineral oil. The aim of this new 
process is to decompose sodium nitrate in 
such a way that the sodium is liberated 
in a medium which will not oxidize it, 
and to get the nitrogen peroxide for the 
manufacture of nitric acid. — Nature 
(London), June 19. 
A 

A Simple Form of Fuel Calorimeter. 

The apparatus consists essentially of a 
jar-like receptacle inside of which a cir- 
cular plate is supported on three brass 
legs. A thin-walled brass tube about one 
inch in diameter passes from the centre 
of the circular brass plate and is contin- 
ued to a chamber composed of two flat 
brass plates screwed together, the upper 
plate being hollowed out and perforated 
with numerous fine holes. A recess turned 
in the circular brass plate contains a rub- 


—— 
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ber ring, and a glass cover, furnished 
with a ground flange at one end and 
terminating in a neck at the other end, 
rests with its flange on the rubber ring. 
This is held in position by means of a 
brass ring which is screwed down on to 
the flange by means of milled nuts, a 
second rubber ring being placed between 
the circular plate and the glass flange, 
making a perfectly air-tight joint with- 
out danger of cracking the glass. The 
upper part of the thin brass tube termi- 
nates in three flexible brass tongues, which 
serve to hold a porcelain or platinum 
crucible in which the sample for testing 
is burned. The neck of the flask is fitted 
with a rubber cork, through which are 
passed thick copper wires, these being 
connected in the crucible with a thin piece 
of platinum or iron wire, so as to form an 
electric ignition. Through the centre 
of the cork a piece of glass or metallic 
tubing is passed, reaching to the level of 
the rim of the crucible. The oxygen used 
in the combustion is delivered through 
this tube. An average sample of coal or 
coke is ground up in a mortar, and one 
to one and one-half grammes are weighed 
out in the crucible, which is then fixed in 
position. The cover is placed over the 
crucible and screwed down so as to make 
an air-tight joint, and the cork with its 
connections inserted in the neck. A gen- 
tle stream of oxygen from a cylinder or 
gas-holder is then turned on, and the ap- 
paratus immersed in a known quantity of 
water contained in the receptacle. The 
temperature of the water is now taken 
with a delicate thermometer, and ignition 
commenced by passing a current of elec- 
tricity through the wires. As soon as com- 
bustion commences the battery is discon- 
nected, and the burning continues in the 
stream of oxygen. The escaping hot gases 
are compelled to pass down the thin- 
walled tube into the chamber made by the 
two flat brass plates, out of which they 
escape in extremely small bubbles which 
rise and rest for a time on the under sur- 
face of the circular brass plate, finally 
escaping around the sides. This arrange- 
ment ensures that all the heat carried over 
from the combustion chamber by the gases 
is imparted to the water before the bub- 
bles reach the surface. When combustion 
ceases, the oxygen is allowed to continue 
passing through until no further rise of 
temperature is observed. When the pre- 
viously hot crucible will have been cooled 
down to the common temperature, the 
thermometer is read, after mixing the 
water, and the calculation made. If a 
Fahrenheit scale is employed, the result 
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will be equivalent to the number of Brit- 
ish thermal units given out per pound of 
coal burned. If a centigrade thermometer 
is used, the result will be expressed in 
pound-degree-centigrade heat units per 
pound of fuel_—Hngineering (London), 


June 20. 
A 


The New Shoreditch Electricity Works. 

The new power station of the Metro- 
politan Bureau of Shoreditch, Haggers- 
town, England, recently inaugurated, 
occupies a site of about 19,800 feet 
in area. The boiler house plant con- 
sists of four water-tube boilers of the 
Babcock & Wilcox marine type. Each 
boiler has a heating surface of 2,720 
square feet, and is fitted with econ- 
omizers containing 350 square feet of 
heating surface, making a total heat- 
ing surface in the four boilers of 10,880 
square feet, and in the four economizers 
of 1,400 square feet, giving a total heat- 
ing surface in the four boilers and 
four economizers of 12,280 feet. Three 
of the boilers are hand-fed, having an 
ordinary grate area of 731% square feet. 
The remaining boiler is fitted with a 
double four-foot patent chain grate 
stoker. The grate area of this boiler is 
68 square feet. These four boilers, com- 
bined, will produce about 50,000 pounds 
of steam per hour, and are arranged along 
one side of the boiler house, the space on 
the opposite side of the boiler house being 
available for the accommodation of addi- 
tional ‘boilers whenever they are required. 
The products of combustion are led from 
the boiler to the chimney through flues con- 
structed of steel plates. A chamber hasbeen 
provided at the base of the chimney shaft 
to which the main flue is connected, and 
is so arranged that induced draft appa- 
ratus can be added subsequently. The 
boilers are supplied with coal from an 
overhead store, having a capacity of 750 
tons. The coal is lifted from barges by 
means of a hinged grab or shovel of a 
half-ton capacity. The hoist operating the 
shovel is driven by means of two electric 
motors of the enclosed type, the speed of 
each being regulated by a series parallel 
controller. Each of the openings at the 
bottom of the coal-box is provided with 
regulating valves, one being placed oppo- 
site the centre of each boiler, which en- 
ables the flow of coal to be controlled. 


The coal is delivered by means of these — 


valves into a hopper having a weighing 
apparatus, so as to correctly register the 
amount of coal delivered to the boilers. 
The engine house plant consists of 
two vertical slow-speed compound Cor- 
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lise steam engines, direct-coupled to a 
continuous-current dynamo of 800-kilo- 
watt capacity. Each engine is provided 
with its own condensing plant, consisting 
of surface condenser with air and circu- 
lating pump driven direct from the main 
engine. The engines are designed to run 
at a speed of ninety revolutions per min- 
ute, and are capable of developing from 
1,300 to 1,400 indicated horse-power. 
The diameter of the high-pressure cylin- 
der is 2414 inches, and the diameter of 
the low-pressure cylinder is 53 inches; the 
stroke, 42 inches. The crank shaft, gen- 
erator bearings, connecting rod ends 
and slides are provided with forced lubri- 
cation under pressure, oil pumps being 
provided for this purpose, working from 
the crank shaft. The generators are of 
the multipolar type. The armature and 
commutator are built upon a ventilating 
cast-iron sleeve forced on the engine shaft 
under pressure. The field castings are 
divided in a vertical plane and are 
mounted on cast-iron sole-plates. The 
graded load of each of the machines is 
730 amperes and 1,100 volts, being 
designed, however, to carry an over- 
load of fifty per cent for two hours. 
The armature is of the slotted drum 
type, having a multiple winding so ar- 
ranged that the circuits will not become 
unbalanced by a slight displacement of 
the armature from the centre of the 
fields. The exhaust steam from each en- 
gine passes through an oil separator to 
the condensers, which have a cooling 
capacity of 2,700 square feet. The 
switchboard is placed in a gallery which 
runs the whole length of the engine room, 
the high-tension portion being placed at 
one end, and the low-tension portion at 
the other. The high-tension board is di- 
vided into sections, as follows: High- 
tension dynamo board, comprising posi- 
tive and negative dynamo panels for each 
generator, with paralleling panel in the 
centre; high-tension trunk feeder board, 
comprising positive and negative panels 
for two feeders; high-tension transformer 
board, comprising panels for four trans- 
formers; and the arc circuit board, with 
provision for three are circuits. The low- 
tension board consists of positive and 
negative feeder panels for six low-tension 
feeders. The switchboard will be used 
in connection with the continuous-current 
transformers and for supplying the net- 
work in the neighborhood of the station, 
and is arranged with the plugged system. 
whereby any transformer can be plugged 
on to any low-tension feeder.—The Elec- 
trical Engineer (London), June 20. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


The Nernst Lamp. 

The Nernst lamp is a new form of in- 
candescent lamp, and derives its name 
from its inventor, the eminent German 
scientist, Doctor Walther Nernet. The 
distinguishing features of the Nernet 
lamp are its filament or glower, and the 


Fic. 1.—THe HEATRRS AND GLOWERS. 


means for making the glower conductive. 
The glower operates in the open air, and 
its removal and replacement may be 
readily accomplished. It is a non-con- 
ductor of electricity at ordinary tempera- 
tures, and a heater is provided for giving 
an initial temperature eufficient to make 
it conductive. When it becomes conduc- 
tive by external heat, the current travers- 
ing the glower not only causes it to emit 
light, but also to develop internally suffi- 
cient heat to maintain it in a conductive 
condition, the action of the preliminary 
heater being discontinued. 

The accompanying illustrations show 
some of the parte of the Nernst lamp in 
detail, and also the finished appearance of 
the lamp when ready to be set up. Fig. 
1 shows the heater tubes and glowers. 
The glower is the light-giving element of 
the Nernst lamp. The standard 220-volt 
glower is about 25 millimetres long and 
0.63 millimetre in diameter. This is 
made by pressing from the die a dough 
mede of the rare earths mixed with suit- 
able binding material, cutting the porce- 
lain-like string thus made into convenient 
lengths, drying, roasting, and finally 
attaching lead wires. The heater is made 
up of two or more small white porcelain 
tubes about the size of a lead pencil. 
These have been wound with fine plat- 
inum wire, and in turn covered with a 
refractory paste, which protecte the wire 
from the intense heat of the glower. 
These tubes are mounted on the heater 
porcelain, which constitutes a part of the 
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holder and are wound for 110 volts and 
are mounted in paire of two in series, 
according to the service, the one, two and 
three-glower lamps taking one pair, and 
the six-glower, two pairs. These heater 
tubes are mounted on a porcelain support 
in such a manner as to afford easy access 
for repairs without re- 
moving the glowers. 
The life of the heater, 
when running contin- 
uously, 18 about 200 
hours, or about 133 
hours when the cur- 
rent is turned on and 
off 4,000 times at reg- 
ular intervals. Inas- 
much as the heater is 
not called into service 
for more than about 
thirty seconds to light the glowers, this 
would indicate a practically unlimited 
life. In actual service, however, the 
heater remains in close proximity to the 
glower, and the high temperature 
to which it is subjected causes a 
material decrease in its life. Nev- 
ertheless, the life of the heater 
is surprisingly long — probably 
several thousand lamp-hours. 
The advantage to be gained by 
the use of a steadying resistance 
which would enable the glower 
to be operated efficiently at or 
beyond the crest of a character- 
istic wave has been recognized, 
and to accomplish this end under 
all conditions of commercial use, 
and with as little loss as possi- 
ble under normal conditions, a 
steadying resistance should have as 
large a positive temperature cor- 
rection as possible, and this tem- 
perature correction should always 
be immediately available. For ex- 
ample, if the glower were operated 


on or beyond the crest of the character- 


istic wave, the current could obviously 
be controlled by a sufficiently large 
steadying resistance having no tempera- 
ture correction, but such resistance 
would very materially decrease the effic- 
lency of the glower. On the other hand, 
if the resistance is assumed to have a 
high temperature coefficient, the neces- 
sary steadying resistance under normal 
conditions may be very much less than 


when no temperature correction is pres- 
ent, and then should there be an increase 
in electro-motive force above normal, the 
corrective power of the steadying resist- 
ance would be brought in play to check 
any abnormal flow of current through 
the glower—in other words, to take up 
the additional voltage. A steadying re- 
sistance or ballast has been designed, 
which is certainly unique in construction, 
and which meets in a very effective man- 
ner the peculiar requirements of the 
glower. Iron wire is used on account of 
its high temperature correction, and by 
properly mounting this in a small glass 
tube filled with some inert gas, a ballast 
has been secured having at once a high 
corrective power with minimum resist- 
ance under normal conditions, and oxy- 
gen being entirely excluded, the wire can 
readily be worked throughout the entire 
high corrective region without danger of 
destruction. The diagram of the connec- 
tion of this ballast is shown in Fig. 2. 
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' Fra. 2.—DIAGRAM OF CONNECTIONS. 


An automatic lamp requires a cutout 
to disconnect the heater from the circuit 
as soon as the glower shall have lighted. 
The cutout includes the coil, a moving 
member, and a contact, all of which 
must function at a temperature of 110 
degrees centigrade without possibility of 
failure. The coil must therefore be 
heat-proof, the contact must not weld, 
and the moving member should not hum 
on alternating currents, These requirę- 
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ments are severe, but they have all been from an eyebolt which, being removed, into the lamp, automatically make the de- 


met in a most effective and satisfactory 
manner by embedding the coil in cement, 
and making a contact of silver, 
and by suspending the moving 
member from a single point of 
support. 

The main features of the 
Nernst lamp are the same in 
all types. The indoor lamps 
are provided with ornamental 
spun-brass houses, and the out- 
door lamps with neat japanned 
cast-iron houses. Single-glow- 
er lamps have single-pole cut- 
outs, while all the multiple 
glower lamps are provided with 
double-pole cutouts, the reason 
for this difference being that 
the extremely high tempera- 
ture in the immediate neigh- 
borhood of a number of glow- 
ers tends to establish leakage 
currents between the glowers 
and heaters unless the latter 
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Fic. 3.—THE SIX-GLOWER INDOOR TYPE, WITH 
HovusinG REMOVED. 


be entirely disconnected from the cir- 
cuit. 

Fig. 3 shows the six-glower indoor 
type of Nernst lamp, with housing re- 
moved ; and Fig. 4 a thirty-glower indoor 
type. The six-glower lamp is typical of 
all the others. This lamp is suspended 


allows of immediate access to the inner 
parts. On removing the housing, the 
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Fic. 4.—TuHE THIRTY-GLOWER INDOOR TYPE. 


ballasts are found placed in a semi-cir- 
cle around the cutout, the arrangement 
of the parts being such as to make all 
easy of access. The connections are made 
with small aluminum plugs on the in- 
terconnecting wires, which avoids any in- 
convenience involved by the use of set 
screws. All of these parts are mounted 
on porcelain. The heaters or glowers are 
attached to the removable piece or 
holder, the design being such that the 
heaters, backed by a porcelain disc, are 
immediately above the glowers, resulting 
in advantages of the stagnation of heat 
from the heater lighting the glowers in 
minimum time; there are no shades, 
nearly all of the light being thrown down- 
ward, where it is ordinarily most desired ; 
stagnation of heat from the glowers, 
whereby the latter are run in their own 
heat, and therefore at a higher efficiency 
than would otherwise be secured. The 
holder is provided with nine contact 
prongs which, when the holder is pushed 


sired connections. Fig. 5 shows the rela- 
tive position of the different parts in de- 
tail. 

For a given illumination, it is stated 
that the Nernst lamp requires only about 
one-half the amount of electrical energy 
required by ordinary incandescent lamps, 
and about the same as that of the en- 
closed arc lamp. The following four sizes 
have been perfected: the one-glower, at 
86 watts; the two-glower, at 176 watts; 
the three-glower, at 264 watts; and the 
six-glower, at 528 watts; or about 88 watts 
per glower. Each glower is equal in 
candle-power to three ordinary sixteen- 
candle-power incandescent lamps, the 
proportion of the glowers to light being 
nearly constant. The lamp possesses 
great advantages for many purposes, the 
soft white light making it possible to do 
better and more efficient work in shops, 
and its operation on alternating-current 
circuits for all frequencies without flick- 
ering. One of its greatest advantages is 
claimed to be the superior quality of its 
light for the correct determination of 
color, which feature is believed to be of 
incalculable value in places where quality 
of light is important, as in silk and cotton 
goods, tobacco factories, coffee houses, art 
galleries, etc. 

The Nernst Lamp Company, of Pitts- 
burg, Pa., is the manufacturer of this 


Fie. 5.—DETAIL OF LAMP FITTINGS. 


lamp. Mr. Calvin S. Rice, recently with 
the Edison Illuminating Company, New 
York, is the vice-president and manager 
of the company. 


The lifting power of any gas is the 
difference between the weight of the gas 
and the weight of the same volume of 
air. One cubic foot air at normal press- 
ure weighs 1.29 ounces avoirdupois; one 
cubic foot pure hydrogen under the same 
conditions weighs 0.089 ounce avoirdu- 
pois. The difference is 1.2 ounces, which 
is the weight that one cubic foot of hydro- 
gen will balance in the air. It will lift 
any weight less than that. 
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The Vitrified Conduit System in the 
New York Rapid Transit 
Subway. 


The illustration shown herewith is a 
view on Fourth avenue, between Ninth 
and Tenth streets, of the underground 
subway system now in course of construc- 
tion for rapid transit service. The pic- 
ture shows interestingly the method by 
which the conduits for electric wires and 
cables are being constructed. The por- 
tion of the conduit system shown here is 
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Change in By-Laws of the National 
Electric Light Association. 


At the Cincinnati convention of the 
National Electric Light Association the 
following amendment to the by-laws, re- 
lating to the membership dues, was 
adopted : 

ARTICLE VII—Dues—After January 
1, 1903, all new members shall pay an 
entrance fee of $25. The annual dues of 


members in cities or towns of less than 
20,000 population shall be $10; the dues 


THe CONDUIT Cc N8TRUCTION IN THE New YORK RAPID TRANSIT SUBWAY. 


only partially completed, as the plans call 
for the laying of conduits to the top of 
the subway, 128 conduits of the four-mul- 
tiple type being used to complete both 
walls of the tunnel. It is said that the 
method of disposing of the conduit system 
in the subway was one to which the engi- 
neers gave much study. The conduits 


shown here were designed and manufac- 
tured under the personal supervision of 
Mr. R. W. Lyle, president and manager 
of the Standard Vitrified Conduit Com- 
pany, of New York, and Mr. B. S. Bar- 
nard, vice-president and secretary of that 
company. 


of membere in cities or towns of from 
20,000 to 300,000 population shall be $25, 
and the dues of members in cities or 
towns of over 300,000 population shall be 
$50. These dues shall be payable in ad- 
vance and shall cover the calendar year. 
Anv member in arrears for one year’s dues 
shall be dropped from the rolls, and if he 
is reinstated he shall pay his dues for the 
time during which his membership lapsed, 
or shall be required to pay again the en- 


trance fee of $25. 


It is announced that for the remainder 
of the year 1902 new members from towns 
of leas than 20,000 population will be re- 
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ceived in full membership upon payment 
of $10 dues. 

Among the new members added since 
this change was made are the following: 


Albert Lea, Minn.—Albert Lea Light 
and Power Company. 

Altoona, Pa.—The Edison Electric Il- 
luminating Company of Altoona. 

Anaconda, Mont.—Anaconda Copper 
Mining Company, electrical department. 

Atlantic City, N. J.—The Atlantic 
Electric Light and Power Company. 

Auburn, N. Y.—Auburn Light, Heat 
and Power Company. 

Bloomington, Ill. — Bloomington & 
Normal Railway, Electric and Heating 
Company. 

Clay Center, Kan.—F. L. Williamson 
& Company. 

Clinton, 111.—Clinton Gas Company. 

Edwardsville, Ill—Edwardsville Elec- 
tric Light and Power Company. 

Columbus, Ga.—Columbus R. R. Co. 

Covington, Ky.—Union Light, Heat 
and Power Company. 

Durango, Col.—C. H. Peters. 

Evansville, Il]—Evansville Gas and 
Electric Light Company. 

Elizabeth City, N. C.—Elec. Light Co. 

Fair Haven, Vt.—Fair Haven Elec. Co. 

Fishkill-on-Hudson, N. Y.—Citizens’ 
Railroad, Light and Power Company. 

Fulton, N. Y.—Fulton Light, Heat 
and Power Company. 

Jackson, Mich.—Jackson Light and 
Power Company. 

Lancaster, Ohio—The Lancaster Elec- 
tric Light Company. 

Lead, S. Dak.—Belt Light & Power Co. 

Mason City, lowa—Brice Gas and Elec- 
tric Company. 

Macon, Mo. — Northwestern 
Heat and Power Company. 

Manheim, Pa.—Lancaster Valley Elec- 
tric Company. 

Menomonie, Wis.—Menomonie Electric 
Light and Power Company. 

Middlebury, Vt.—Middlebury Elec. Co. 

Montpelier, Vt.—Consolidated Elec. Co. 

Muscatine, Iowa — Citizens’ Railway 
and Light Company. 

New Albany, Ind.—United Gas and 
Electric Company. 

Nokomis, I11——Nokomis Electrice Light 
and Power Company. 

Norwich, N. Y.—Norwich Gas and 
Electric Company. 

Nyack, N. Y.—Rockland Light and 
Power Company. 

Plymouth, Mass.—The Plymouth Elec- 
tric Light Company. 

Red Oak, Towa—Red Oak Elec. Co. 

Red Wing, Minn.—Red Wing Gas and 
Electric Company. 

Rockford, I]].—Rockford Edison Co. 

Rutland, Vt.—Rutland Citv Elec. Co. 

Scranton, Pa.—Scranton Illuminating, 
Heat and Power Company. 

Tuxedo, N. Y.—Tuxedo Elec. Light Co. 

Wabash, Ind.—The Wabash Electric 
Light Company. 

Watertown, N. Y.—The Watertown 
Electric Light Company. 

Wheeling, W. Va.—Wheeling Elec. Co. 

Zanesville, Ohio — Zanesville Electric 
Light Company. 


Electric 


July 19, 1902 


Variable Speed Machine-Driving 
Motors. 

The growing application of small 
motors to the driving of machine tools 
has made necessary a study of construc- 
tion conditions which will satisfy a de- 
mand for a motor which will stand up 
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mutation, has been one that has given 
designers no little labor to perfect. 

In the accompanying illustrations are 
shown the sectional diagrams and several 
applications of an enclosed motor of a 
distinct construction, which is claimed to 
satisfy every condition called for in ma- 
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Fig. 1.—ENcLosep Motor For DRIVING MACHINE TOOLS AT VARIABLE SPEEDS. 


under a wide range of work, particularly 
one which can take excessive loads without 
undue heating, and which will have a 
wide variation of speed with little or no 
changing of the brushes. From time to 
time motors have been placed upon the 
market embracing conditions which, for 
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Fre. 2, —CONSTRUCTION DETAILS OF VARIABLE 
SPEED MOTOR. 

some particular branch of service, make 

them peculiarly adapted. The question 

of range of speed adjustment of more 

than 100 per cent, with sparkless com- 
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magnetic frames, C, S and E. Hence all 
magnetic lines produced by the exciting 
coils are received by the steel at a mini- 


Fic. 3.—Motor DRIVING GRINDERS. 


mum distance from the coil. The coils, 
F, are so connected that the centre poles, 
C, are of one polarity, that is, north; and 
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Fig. 4.—ENCLOsSED MOTOR DIRECT-COUPLED TO TWENTY-NINE-INCH LATHE. 


chine-driving service. A typical motor is 
shown in Fig. 1. Referring to Fig. 2, the 
centre pole, C, and external shell, S, are 
cast in one piece, and the two end poles, 
E, are connected to each end of S by an 
invisible joint, J, extending around the 
circumference of the shell. These enclose 
and protect the field coils, F. These coils 
surround, and in turn are surrounded by 


the end poles, E, are of south polarity, 
leaving the armature as the most direct 
means by which the magnetic lines can 
close. By this method of field excitation 
there is practically no external magnetism 
and the internal leakage is reduced to a 
minimum, and it is claimed there is no 
so-called magnetic lag. 

The bearings for the armature shaft 
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are flanged and fit perfectly into the core 
of the magnetic frame, and are held rig- 
idly in place by bolts, H, making it im- 
possible for the bearinge to be out of 
alignment. The shaft is continuously 
lubricated by the oil ring, R, from the oil 
well, W. The bolts, H, are placed ninety 
degrees apart, so the bearings may be 
shifted 90 or 180 degrees, and the 
machine run equally well whether on the 
floor, side wall or suspended from the 
ceiling. The armature is drum-wound, 
and is made up of thin laminations of 
mild sheet steel deeply slotted. The 
armature cores are form-wound and taped, 
placed in the slots and banded. The core 
discs are assembled on a separate sleeve 
or bushing, which is firmly keyed to the 
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‘chine, the location being that which would 


be of the greatest convenience to the oper- 
ator. Figs. 3, 4 and 5 show the applica- 
tion of this motor to machine tools in the 
factory where it is built. Fig. 3 is a 
side view of a grinding motor on floor 
column, with underload and overload start- 
ing rheostat and push-button stop. A 
door in the back gives ready access to the 
rheostat and all electrical connections. 
The hand lever on the front of the column 
varies the speed of the grinding discs, and 
a small push-button is arranged to me- 
chanically throw off the starter handle; or 
the same operation is performed either on 
underload or overload by means of a small 
controlling solenoid which, under the 
proper conditions, trips a small trigger, 


Fic. 5. Turer-Horse-PowEr Motor Drrvine SLOTTING MACHINE. 


shaft and may be removed by disconnect- 
ing the commutator without disturbing 
the winding. 

This machine is entirely enclosed and 
can be used advantageously under very 
severe service conditions. The manufac- 
turer claims that it has given good service 
and has been run for long periods in such 
installations as milling work and under 
atmospheric conditions where nothing but 
an enclosed motor could stand up. 

The motors are all of the multipolar 
type and are made in sizes from one-half 
horse-power to fifty horse-power. They 
are designed for use on buffing lathes, 
dise grinders, grinding machines, tool 
grinders, ete. The manufacturer makes 
a specialty of designing machines for the 
direct driving of motors with variable 
speeds. The speed variation is controlled 
- entirely by a field rheostat, either on the 
motor-starter switchboard or on the ma- 


when the spring carries the starter handle 
back to the off position. 

Fig. 4 shows the application of a three- 
horse-power motor to a lathe with twenty- 
nine-inch swing. This motor is perform- 
ing daily a service which requires an in- 
crease of speed of from 100 to 200 per 
cent, it being entirely controlled by the 
field rheostat without change in the ad- 
justment of the brushes. Fig. 5 shows a 
three-horse-power motor applied to the 
direct driving of a slotting machine. 
In a factory test, the speed of this 
machine was varied from 600 revo- 
lutions, with 1.45 amperes at 110 volts 
in the field, to 2,400 revolutions, with 0.21 
ampere in the field. The speed was then 
jumped to 2,600 revolutions, the range of 
stroke in all being varied from six to thirty 
per minute. There was no visible spark- 
ing, and during the entire change the 
brushes were not in any way shifted. The 
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machine is normally run at a variation of 
from 100 to 200 per cent under shop con- 
ditione, and the manufacturer states that 
a careful efficiency test has shown that 
this type of motor has produced regularly 
an average of ninety-one per cent. 

The Storey Motor and Electric Com- 
pany, the manufacturer of this motor, has 
recently equipped a factory at Harrison, 
N. J., where, with a present floor space 
of 1,700 square feet, the manufacture of 
these motors will be carried on. The 
company has a total of 60,000 square feet 
of ground space which will be built upon 
as the demand for motors increases. At 
present the factory is worked to its full 
capacity,and a number of large orders have 
been secured which will keep the works 
busy for a long time. These motors have 
been giving very satisfactory service in a 
number of difficult installations, notably 
that of the Metropolitan West Side Ele 
vated Railway Company, of Chicago, 
where a large number of these motors 
have been installed for operating the air 
compressors since 1895. 


Electrical and Scientific Meetings. 


Meetings of the several associations 
given herewith will be held as follows: 

New York State Independent Tele- 
phone Association, Rochester, July 23 
and 24. 

American Electrotherapeutic Associa- 
tion, Hotel Kaaterskill, Catskill Moun- 
tains, N. Y., September 2, 3 and 4. 

New York State Street Railway Asso- 
ciation, Caldwell, N. Y., September 9 
and 10. 

Association of Edison Illuminating 
Companies, White Mountains, September 
9 to 11. 

American Electrochemical Society, 
Niagara Falls, N. Y., September 15, 16 
and 17. 

Indiana Electrical Association, 
dianapolis, September 17 and 18. 

International Association of Municipal 
Electricians, Richmond, Va., October 7, 
S and 9. 

American Street Railway Association, 
Light Guard Armory, Detroit, Mich., 
October 8, 9 and 10. 

Addresses Wanted. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


Will you kindly furnish me with the 
addresses of the various makers of 
thermopiles, such as Clammond, Gulcher, 
Cox, ete. 


In- 


J. B. STRAUSS, 
97 Washington street, 


June 27. Chicago, Ill. 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


Havana FRANCHISES—Concessions said to 
be worth $25,000,000, and including all the 
franchises of the city of Havana, have been 
let to Messrs. Park and Hamilton, of Youngs- 
town, Ohio. These franchises authorize the 
construction and operation of electric street 
railway lines throughout the city of Havana, 
commencing at a point where all steamers 
land and running through the heart of the 
city. 


A LARGE INCREASE IN CaPirat—The New 
Orleans Railway Company has increased its 
capital stock from $5,000,000 to $40,000,000, 
consisting of $30,000,000 common and $10,- 
000,000 preferred stock. In addition, the 
company will issue $40,000,000 of four and 
one-half per cent sinking fund mortgage 
bonds. This syndicate recently formed the 
consolidation of all the street railway and 
electric lighting companies of New Orleans. 


A BRITISH CONTRACT TO Be Let—The York- 
shire Electric Power Company, a British 
corporation, is about to let some large con- 
tracts for electrical equipments to be in- 
stalled in four long-distance generating sta- 
tions. It is anticipated that the capacity of 
the plants in the aggregate will be eventu- 
ally over 300,000 horse-power. The initial 
plant will consist of four 1,250-kilowatt units 
and two 2,500-kilowatt units, making in all 
15,000 horse-power. Of the first instalment 
of plant there will be a supply of 5,000 kilo- 
watts, direct current, for use within a radius 
of three miles of the power station. The 
remainder of the plant will be of three- 
phase type. Two American concerns are 
said to be figuring on the contract. 


BALTIMORE ELECTRICAL DEaL—It is an- 
nounced that a deal which has been pending 
for over a year has been closed in Balti- 
more, involving the United Electric Light 
and Power Company and also the Mount 
Washington Electric Light Company. A 
syndicate, in which it is said New York as 
well as Philadelphia and Baltimore capital 
is interested, has been organized under the 
financial direction of the Continental Trust 
Company of Baltimore, to absorb the light 
and power companies and develop a plant 
and works on the Susquehanna River. The 
price paid by the syndicate for the two 
lighting and power companies is about 
$900,000. at is said that the Susquehanna 
company will have three plants of 40,000 
horse-power each. 


New JERSEY TROLLEY MErGER—In order 
that the management of the Johnson trolley 
syndicate in the East may be controlled 
with more ease than formerly, the Trenton, 
Lawrenceville & Princeton, the Princeton 
Street Railway, the Yardley, Morrisville & 
Trenton, and Newton & Yardley street rail- 
ways have been consolidated with the New 
Jersey- Pennsylvania Traction Company, 
which concern controls the Lehigh Valley 
Jines in Pennsylvania. Each line will main- 
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tain its original individuality, although the 
officers become subordinate to the directorate 
of the New Jersey-Pennsylvania company. 
The company will raise its capital from 
$1,000,000 to $3,000,000, and Jilson J. Cole- 
man, who has for a long time been in charge 
of the Johnson lines, will be president of the 
directorate. 


ONTARIO PowER COMPANY ACQUIRES NEW 
Ricuts—The Ontario Power Company states 
that rights have recently been acquired 
which will enable it to develop 400,000 horse- 
power. An agreement has been reached with 
the Canadian park commissioners whereby 
the right to tap the Niagara River at the 
Dufferin Islands has been obtained. The 
company now has the right to take water 
from the Welland River, and it is working 
on this. The new right allows the company 
to develop twice the original amount of 200,- 
000 horse-power. It is understood that a 
contract for machinery to develop 50,000 
horse-power will shortly be let. The com- 
pany expects to supply power in Buffalo and 
Toronto, as well as to have some at Niagara 
Falls, Ontario. The power-house will be 
located below the bank near Table Rock, 
and it will carry its waters in a canal from 
the source to the power-house, save where 
it tunnels the high bank. 


WIRELESS TELEGRAPH TESTS—The Naval 
Department, Washington, D. C., has in con- 
templation a plan to establish a wireless 
telegraph station in San Francisco Harbor. 
The department now has no adopted system 
of wireless telegraphy, but expects soon to 
begin a series of experiments at different 
points with foreign systems. Lieutenant 
Hudgins, of the Naval Bureau Equipment, 
sent abroad to purchase apparatus for trial, 
has left Germany for New York, bringing 
with him the apparatus of two French and 
two German systems of wireless telegraphy, 
and these will be tried with the Marconi 
system at New York, Indianapolis, Wash- 
ington, San Francisco and other points. The 
operators in charge of the expedition to 
Alaska, where a line from Fort Gibson to 
Bates Rapids is to be established for the 
United States Signal Service, are en route 
to Seattle. The material for the Alaskan 
line of communication, which is about 160 
miles long, accompanies the operators, and is 
expected to be in service condition by 
October 1. 


TROLLEY LINE TO JERSEY CITY—At a recent 
meeting of the Rapid Transit Commission- 
ers of the city of Greater New York, the 
committee reported favorably on the appli- 
cation of the New York & New Jersey Rail- 
road Company for a franchise to build a 
tunne] under the North River with a ter- 
minal in New York city. The company pro- 
poses to construct and operate a road for the 
transportation of passengers and property, 
with two tracks betwen New York and New 
Jersey. The necessary property for the 
terminal is to be purchased at the expense 
of the company, which has agreed to begin 
construction within three months after ob- 
taining the necessary consents and to have 
the road in working order within three 
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years. Under a schedule compiled by the 
committee, the company is to make annual 
payments for the right to enter the city 
within the pier line and have unaerground 
portions of the street at a rate of $14,386 
for the first ten years, and for the next 
fifteen years at the rate of $25,673. At the 
end of twenty-five years the charges are to 
be readjusted, and thereafter at intervals 
of twenty-five years. If the city and com- 
pany can not agree upon the rates at the 
time of readjustment, these are to be de 
termined by the Supreme Court. The com- 
pany is to pay the city for the first ten years 
three per cent and for the next fifteen years 
live per cent upon an estimate of its gross 
receipts from traffic within the city of New 
York. A rougn estimate and the franchise 
fix this at $300,000 a year for the next 
twenty-five years. 


TELEPHONE AND TELEGRAPH 


CHAPPELL, Nes.—The Deuel County Tele- 
phone Company has completed a line from 
here to Oshkosh and Lewellen, and the in- 
struments will be immediately put in place. 


MExiIco, Mo.—The Mexico telephone sys- 
tem has been sold to R. V. Montague and 
other Kansas City men, and the lines are to 
be extended in this section of Missouri and 
greatly improved. Ten thousand dollars is 
to be spent for this purpose. _ 


FREMONT, NeEsB.—The new Fremont Inde- 
pendent Telephone Company is soon to 
begin equipping its piant, and proposes to 
connect with the Farmers’ Telephone Com- 
pany, and also to extend lines into the 
country district surrounding Fremont not 
covered by other companies. Negotiations 
are already under way for connections with 
companies at Waheo, Arlington and other 
places. 


ALBANY, N. Y.—The National District 
Telegraph Company, of New York, with a 
capital of $150,000, has been incorporated. 
The general route in this state includes 
Poughkeepsie, Binghamton, Elmira, Buffalo 
and other towns and villages. The directors 
are Belvidere Brooks, of Montclair, N. J.; 
George H. Fearons, of West End, N. J.; Ed- 
ward M. Mulford, John C. Barclay, Charles 
H. Bristol, Francis R. Stark and Albert T. 
Benedick, of New York city. 


NorwaLk, Onio—The formal transfer of 
the entire stock of the Huron County Tele- 
phone Company and the Attica Telephone 
Company to the Local Telephone Company 
has taken place. Mr. J. F. Laning, of 
Norwalk, is president of the new company, 
and Mr. C. R. Callaghan, of Bellevue, gen- 
eral manager. The Norwalk exchange is 
being entirely rebuilt, and will commence 
operations with 6C0 telephones. The other 
exchanges are Milan, Berlin Heights, New 
London, Monroeville, Chicago Junction, 
Plymouth, New Washington, Attica and sev- 
eral others, all connected by their own toll 
lines. The company has already 4,000 tele- 
phones in operation, 
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PERSONAL MENTION 


Mr. W. S. Sisson, secretary of the D. & W. 
Fuse Company, Providence, R. I., was a 
New York visitor last week. 


Mer. C. W. Hunt, of the C. W. Hunt Com- 
pany, accompanied by his family, is spend- 
ing some weeks in Scotland. 


Mer. WILLIAM C. Banks, of the Gordon 
Battery Company, New York, has made an 
extensive tour through the West. 


Mr. Jacosp Bunn, of the Sangamo Elec- 
tric Company, Springfield, Ill., was a guest 
at the Engineers’ Club, New York, last week. 


Mr. H. B. KIRKLAND, of the American 
Circular Loom Company, of Boston, spent 
a few days at his New York office during 
the past week. 


Mr. S. Faus SMITH, vice-president of the 
firm of S. Morgan Smith, York, Pa., has been 
in New York, at the Manhattan Hotel, during 
the past week. 


Mr. M. MARSHALL, president of the Mar- 
shal]l-Sanders Company, electrical manu- 
facturer, spent a few days last week at the 
Waldorf Hotel, New York. 


Mr. THomMas R. MERCEIN, secretary of the 
Northwestern Electrical Association, has 
returned from an extensive trip through 
England and the Continent. 


Mr. A. G. Davis, president of the Viaduct 
Manufacturing Company, of Baltimore, is 
spending the summer months at his sum- 
mer camp at Lake George, N. Y. 


Mr. W. J. PHELPS, manager of the Phelps 
Company, of Detroit, Mich., returned to De- 
troit a few days ago after a stay of several 
weeks in New York and eastern cities. 


Mr. GeEoruE M. EASTMAN, superintendent 
of the testing department of the Chicago 
Edison Company, and Miss Fay Wheeler, of 
Lansing, Mich., were married on July 2. 


SENATOR ALDRICH, Of Rhode Island, has re- 
signed the presidency of the United Traction 
Company; of Providence, R. I. Mr. Benja- 
min A. Jackson has been appointed as his 
successor. 


Me. Georce B. Francis, of Providence, 
R. I, has severed his relations with the 
United Traction Company, of Providence, 
to join the organization of Westinghouse, 
Church, Kerr & Company at New York. 


Mr. Cuartes T. MALCOLMSON, who has 
acted as chief of staff of the Bureau of 
Power and Lighting of the Charleston 
Exposition, has been made superintendent 
of power and transmission for the St. Louis 
World’s Fair. 


Mr. C. S. Co_ton, who has been identified 
with the Cleveland office of the Westing- 
house Electric and Manufacturing Com- 
pany, has been made assistant to Mr. F. S. 
Drake, manager of the Union Electricitits 
Gesellschaft, of Berlin. 


Mr. Wo. S. Horry sailed on the steamship 
Lucania for England a few days ago. Mr. 
Horry is electrical engineer of the Union 
Carbide Works, at Niagara Falls, the elec- 
irical features of which were recently de- 
scribed in the ELECTRICAL REVIEW, 
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Mr. R. T. Lozter has assumed the man- 
agement of the selling organization of the 
Bullock Electric Manufacturing Company. 
with offices at Cincinnati. Mr. Lozier had 
previously been manager of the New York 
office of this company for several years. 


Mr. Henry L. Snippy, treasurer of the 
John A. Roebling’s Sons Company, of New 
York, is sending a neat souvenir to many 
friends in the electrical fraternity. This is 
in the form of a key “chainelette,” and is 
sent with the cordial greetings of his com- 
pany, endorsing the wish that everything 
under lock and key might be kept safe, and 
that that which is in the possession of the 
recipient may increase in value, and that 
which proves of annoyance may decrease. 


Mr. WILLIAM BURNLEY, manager of the 
Burnley Battery and Manufacturing Com- 
pany, of Painesville, Ohio, sailed on the 
steamship Etruria for England on Monday 
of this week. Mr. Burnley will visit Liver- 
pool, London, Leeds and English cities, also 
Dublin and Glasgow, and afterward make a 
tour of the Continent. The purpose of Mr. 
Burnley’s trip is to arrange for agencies for 
the products of his company, as the export 
feature of the company's business has be- 
come an important factor in its growth. 


RECENT CHANGES in the personnel of 
electrical companies are as follows: Mr. 
P. T. Dunn has been made superintendent 
of the Cincinnati, Georgetown & Portsmouth 
Railroad Company, Cincinnati, Ohio; Mr. 
Edward Wolfe has been made chief engi- 
neer of the municipal plant at Greenfield, 
Ind., succeeding Mr. George H. Gant; Mr. 
Russell Baker has retired from the super- 
intendency of the Electric Light and Water 
Company, Little Falls, Minn. This plant 
was recently acquired by the Morrison 
County Electric Light, Heat and Power Com- 
pany. 


THE MarriaGe of Miss Lillian M. Kane, 
daughter of Captain John W. Kane, of Blue 
Hill, Me., and Mr. Frank L. Martin, of Chi- 
cago, occurred in the native town of the 
bride last week. The wedding was a charm- 
ing social event, for which 300 invitations 
had been issued and for which unusually 
beautiful floral decorations nad been pre- 
pared. After the wedding reception Mr. and 
Mrs. Martin were driven to Ellsworth and 
left for Hancock Point, Me., where they will 
remain for a time. Mr. Martin is known in 
the telephone and publishing world as the 
head of the literary bureau for the Kellogg 
Switchboard and Supply Company, of Chi- 
cago. 


OBITUARY NOTICE 


Dr. JOHN DANIEL RUNKLE, ex-president 
of the Massachusetts Institute of Tech- 
nology, and Professor Emeritus of Mathe- 
matics in that college, died from heart 
disease at Southwest Harbor, Mount 
Desert, Me., on Tuesday, July 8. Dr. 
Runkle was born in Rome, N. Y., in 1823. 
He entered the scientific school at Cam- 
bridge in 1847, graduating in 1851. Because 
of his attainments both in mathematics 
and astronomy, he received an imme- 
diate appointment to the staff of the Ameri- 
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can Ephemeris and Nautical Almanac, with 
which he retained his connection until 1884. 
He was also instrumental in building up 
the Mathematical Monthly. About this 
time, when’ the Institute of Technology was 
projected, Dr. Runkle was active in in- 
teresting the public in the enterprise. He 
was a member of its first faculty, remain- 
ing so, except during the period when he was 
its president, as head of the mathematical 
department, until his retirement this year, 
when he was made professor emeritus. In 
1868 he was elected acting president of the 
Institute, and in 1870 was elected presi- 
dent, serving in that capacity until 1878. 


PROFESSOR JOHN BUTLER JOHNSON, dean of 
the College of Engineering of the Uni- 
versity of Wisconsin, was instantly killed 
on June 23. He fell from a load of house- 
hold goods that he was moving to his sum- 
mer cottage and the wheel of the wagon ran 
over his head, crushing it. John Butler 
Johnson was born in 1850 on a farm near 
Marlboro, Stark County, Ohio. The family_ 
removed to Kokomo, Ind., in 18€6, and he 
attended Howard College at that place for 
a short time, afterward entering Holbrook 
Normal Schocl at Lebanon, Ind. After 
teaching various country schools he became 
principal of the high school at New Lon- 
don, and later of that at Kokomo. In 1872 
he went to Indianapolis as secretary of the 
school board, and remained there until 
1874, when he entered the University of 
Michigan at Ann Arbor, graduating in 1878. 
From 1878 to 1881 he was engaged on a 
survey of the Great Lakes, and from 1881 
to 1883 he was assistant engineer of the 
Mississippi River Commission. After these 
six years in practical engineering he was 
appointed professor of civil engineering in 
Washington University, St. Louis. Here he 
remained for sixteen years and made many 
valuable contributions to technical litera- 
ture. He resigned his position here to be 
come dean of the College of Engineering at 
the University of Wisconsin. The two books 
of Professor Johnson on which his fame will 
most largely rest are his “Rule and Prac- 
tice of Surveying” and “Modern Frame 
Structures.” “Materials of Construction” and 
“Engineering Contracts and Specifications” 
have also had a wide circulation. “Che Engi- 
neering Index’ was started by Professor 
Johnson in 1883. Professor Johnson was a 
prominent member in many engineering so- 
cieties, and the engineering profession owes 
no small debt to him. 


LEGAL NOTES 


AN INJUNCTION ASKED For—It is said 
that the H. Krantz Manufacturing Company, 
Brooklyn, N. Y., Crouse-Hinds Electric Com- 
pany, Syracuse, N. Y., and Zimdars & Hunt, 
New York, have begun a joint suit for 
“trade libel” in the New York Supreme 
Court, on their own behalf and on behalf 
of other panel board manufacturers, against 
Charles L. Eidlitz and T. J. Murphy, as 
owners of the Murphy panel board patents. 
It is alleged that the defendants have issued 
printed notices which are claimed by the 
plaintiffs to be erroneous statements. An 
injunction is asked to stop the circulation 
of such publications, 
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ELECTRICAL SECURITIES 


A more confident tone has characterized 
recent speculation. This is significant 
when the professional character.of the deal- 
ings, the continued absence of the outside 
public, and the very small development of 
the expected semi-annual investment pur- 
chasing demand are taken into considera- 
tion. Then, again, the uncertain crop outlook, 
with the vicissitudes of the summer yet to 
be passed, and the continuation or the coal 
strike with its consequent loss of millions 
to employers and employed, as well as to 
general commerce, must also be taken into 
account. This season of the year can not be 
called propitious to a bull movement of any 
magnitude or duration, because of the diff- 
culties of securing outside public support 
and cooperation. Yet the new average level 
is better than that recorded at the -previous 
maximum, preliminary to the big panic of 
May of last year. The monetary situation 
is developing growing importance as a 
speculative factor, and this promises to be- 
come intensified rather than decreased. 
Rates for the past week have shown ease, 
although there has been an advance in time 
funds, owing to the general expectation 
that all rates would show an advancing 
tendency tor the next few months, with a 
consequent increase in demand. So far as 
the coal strike is concerned, it has played 
an insignificant part in recent speculation. 
The strike is now well into its third month, 
and from surface indications there are not 
many signs of its termination, though the 
coming convention of the bituminous min- 
ers this week is expected to force a turn- 
ing point in this condition. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JULY 12. 

New York: Closing. 
Breoklyn R. T.......eeeeeeeeees 67% 
Con. GAS.... ccc vssccccvecvece 223% 
Gen. EleC........sssseoesessseoe 313 
Kings Co. Blec........ceeeeeeees 199 
Man: Bl] isc ie cic ri se See ince eae 131% 
Met. St. Ry.......ccecceccceceee 147%, 
N. Y. & N. J. Tel. Co........--- 176 
Westinghouse Mfg. Co.......... . 208 


A mortgage dated July 1 has been filed 
in the office of the County Clerk of Kings 
County for $150,000,000. This was author- 
ized by the stockholders of the Brooklyn 
Rapid Transit Company on March last, cov- 
ering the property, stock, securities, etc., 
of the company. The Central Trust Com- 
pany, of Manhattan, is the mortgagee, and 
the purpose of the mortgage is to allow the 
company to issue stock for this amount, 
the money raised to be used for the vari- 
ous improvements in the road, and for 
taking care of underlying mortgages as 
they become due. 


Boston: Closing 
Am. Telep. & Tel.......-.---+0% 165% 
Edison Blec......... cc ceeccrevees 277 
Mass. Elec. pf.......--eeeeereces 98 
New England Tel..........-.-++: 141 


Western Telephone & Telegraph.. 102% 


The gross earnings for May of the Edi- 
son Electric Illuminating Company are 
$6,360, an increase of $521 over the same 
month in 1901. The net earnings are 
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$1,856, an increase of $108. Net profit, 
without charges, is $1,127, an increase of 
$197. 

The steady buying of American Telephone 
and Telegraph stock and rights has been 
the feature of the Boston market. This 
stock sold up to 16712. The instrument 
output statement for the month ending 
June 20 shows a net output of 54,912, 
against 62,079 for last year. The total out- 
standing is 2,088,854, against 2,228,107 at 
the same time in 1901. 


Philadelphia: Closing. 
Elec. Co. of America............ 6% 
Elec. Stor. Bat. c....... Pees ere 93 
Elec. Stor. Bat. pf............0.- 93 
Philadelphia Elec................. 5% 
Union Traction.............ee00% 45 
United G. I. UCO.......... wees 107% 


Electric Storage Battery developed con- 
siderable more strength during the latter 
part of the week, both the common and pre- 
ferred gaining two points. The traction 
stocks were also in better demand and 
closed fractionally higher than last week. 

The directors of the United Gas Improve- 
ment Company have declared a quarterly 
dividend of two per cent, payable July 15 
to stockholders of record at the close of 
business June 30, 1902. The final steps have 
been taken which put the control of 
virtually all the street railways of Rhode 
Island, and a great part of the trolley lines 
of Connecticut, into the hands of the United 
Gas Improvement Company, of Phila- 
delphia. There is an aggregate of 442 
miles, of which 170 miles are operated by 
the Connecticut Railway and Lighting Com- 
pany, and 272 miles are operated by 
the Providence Street Railway Company. 
This system is directly owned by the 
United Gas Improvement Company as a cor- 
poration. It is stated that influential offi- 
cials of this company are now largely inter- 
ested in the purchase of an equally large 
amount of mileage in trolley lines in and 
about Indianapolis. 


Chicago: Closing 
Chicago Edison Light............ 175 
Chicago Telep..........0--eeeees 169 


Metropolitan El. pf.............-. 89 


National Carbon.............e08- 27% 
National Carbon pf............. 100 
Union Traction............0.0006 15% 
Union Traction pf............0.- 50 


SAN FRANCISCO, CaL.—The board of super- 
visors has adopted a resolution awarding 
the contract for lighting the public streets 
to the San Francisco Gas and Electric Com- 
pany. 


GLEN Cove, L. 1.—The Franklin Electric 
Illuminating Company has voted to increase 
its capital stock from $35,000 to $60,000. 
The company’s plant was recently doubled 
in size and capacity, but the growing busi- 
ness makes further outlay necessary. The 
company will furnish power for the Sea Cliff 
Street Railway. 


Nracara Fats, N. Y.—The town board 
of Niagara met at La Salle recently to con- 
sider the proposition of the Niagara Falls 
Cas and Electric Light Company. Mr. Dud- 
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ley appeared for the company ana offered 
to supply the town with gas and electric 
light from the Niagara Falls plant and the 
plant at La Salle. 


CADILLAC, Micu.—L. J. Law, A. H. Webber, 
C. R. Smith and C. P. Litchfield have asked 
the city council for a franchise for heating, 
electric power, gas, refrigeration and venti- 
lation plants in this city. The franchise 
will no doubt be granted at the next meet- 
ing of the council, and work on the build- 
ing will begin within a few weeks. 


Fort Doper, Iowa—A deal has been con- 
summated by which the controlling interest 
in the Fort Dodge Light and Power Com- 
pany, including the Fort Dodge street rail- 
way, has been sold to a legal firm of this 
city. The transaction involves a transfer 
of $67,000 in stock in total issue of $125,000. 
It includes a gas and electric light plant and 
three miles of street railway. The new man- 
agemcnt announces that important improve- 
ments are contemplated. 


ELECTRIC RAILWAYS 


SHARON, Pa.—Citizens of Orangeville, 
Gustavus and Kinsman are raising a fund 
to secure the extension of the Cleveland & 
Eastern Electric Railway to those places. 
The line will reach Sharon. If this line is 
built it will complete a trolley system be- 
tween Cleveland and Pittsburg, and will 
make one of the longest lines in the 
country. 


MORGANTOWN, W. Va.—The organization 
of the Morgantown Electric Light and Trac- 
tion Company has been effected by the elec- 
tion of the following officers: President, 
I. C. White, of the University of West Vir- 
ginia; vice-president, J. H. McDermott; seo- 
retary, Frank Cox; treasurer, E. M. Grant. 
The company was chartered some months 
ago, and it is now stated that its object is 
to connect the principal towns ana five 
counties in northeastern West Virginia with 
Pittsburg by trolley. The company, it is 
said, will not build a trolley line alone, but 
will also eventually absorb all the electric 
lighting interests in that section of West 
Virginia, including those at Fairmont, 
Grafton and Clarksburg, all of which points“ 
and intermediate towns will be connected 
py trolley. The road will be, with all con- 
nections, about 215 miles long. 


MINEOLA, L. I.—The Mineola, Hempstead 
& Freeport Traction Company has applied 
to the New York State Railroad Commis- 
sioners for permission to increase the capi- 
tal stock of the company from $125,000 to 
$1,000,000, and to make a first mortgage 
loan of $1,000,000 to the Cleveland Trust 
Company as security for a bond issue, the 
proceeds of which are to be used in the con- 
struction of forty-six miles of railroad, pro- 
viding three main lines between Mineola, 
Hempstead and Freeport and the city of 
New York, one on the south side, another 
on the north side and another through the 
centre of Nassau County, in addition to the 
line already constructed, tying together the 
three above-named villages. The entire en- 
terprise has thus far been financed by Cleve- 
land capital, and the bulk of the capital 
for future construction will come from that 
eity. 
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INDUSTRIAL ITEMS | 


Mr. A. M. Barron, consulting engineer, 
South Bend, Ind., is distributing a business 
circular which presents the advantage of 
having a competent consultant engaged in 
looking into the operating and economic 
conditions of plants of all sizes. 


THE WESTON ELECTRICAL INSTRUMENT COM- 
PANY, Waverly Park, Newark, N. J., has 
issued two interesting bulletins, Nos. 
2 and 4, descriptive of small isolated plant 
instruments and the round pattern direct- 
current voltmeters. 


THe CENTURY TELEPHONE CONSTRUCTION 
Company, manufacturer of telephones, 
switchboards and accessories, has moved its 
offices and factory to No. 336 Ellicott Square, 
Buffalo, N. Y. Tne company has adequate 
facilities for properly recognizing any order 
demanding the most severe requirements. 


THe ELECTRICO APPLIANCE COMPANY, Chi- 
cago, Ill., is taking particular pride just now 
in its multiple burning sign lamp. This is 
very effective for advertising and decorative 
purposes, and is advantageous in window 
displays. This lamp is being sold quite ex- 
tensively at present for sign work in con- 
nection with street fairs and expositions. 


“Four-TkacK News” for July, among 
many other interesting articles, contains one 
by Frank H. Fayant on “The Wonders of 
Electricity.” This describes and illustrates 
some of the greatest electrical shops in the 
world and what they are achieving. 
Numerous other short sketches of interest 


and instruction complete this popular pub- 
lication. 


THE FOUNTAIN MANUFACTURING COMPANY, 
New York, advises that it has removed its 
general offices and salesroom to 15 Cort- 
landt street, where all communications 
should be addressed to the company. The 
company will retain as its New York stock- 
room its present quarters at 97 Bank street, 
where it carries a complete stock of junc- 
tion, outlet and panel-board boxes, for the 
advantage of the local trade. 


THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING CoMPANny is equipping the Illinois 
Glass Company with an extensive electrical 
equipment. The apparatus will be used for 
the operation of the machine, blacksmith 
and mould shops, and includes a 250-kilo- 
watt, two-phase, 440-volt, sixty-cycle belted 
generator; twenty type “C” induction mo- 
tors; thirty-eight type “O. D.” transformers, 
and arc and incandescent lamps. 


THE PITTSBURG TRANSFORMER COMPANY, 
Pittsburg, Pa., advises us that it carries 
in its New York office a complete stock of 
its type “K” transformers, and that cor- 
respondence addressed to the New York of- 
fice will receive prompt attention. The New 
York office is under the management of Mr. 
A. A. Mustard. The company wishes it 
known that no advance is quoted over the 
regular prices for New York shipments. 


SMITH & HEMENWAY Company, New 
York city, has succeeded to the business of 
Thompson Brothers & Company, manu- 
facturers of the improved Seavey mitre 
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box. This succession includes the con- 
tracts, patents, good will, machinery, tools 
and plants. All of the business heretofore 
conducted by Thompson Brothers & Com- 
pany will be promptly and satisfactorily 
taken care of by Smith & Hemenway Com- 
pany. 


Messrs. R. H. Macy & Company have 
awarded the Jandus Electric Company, 
Cleveland, Ohio, probably one of the largest 
contracts ever given for arc lamps outside 
of a central station. The contract is for 
1,300 stanaard Jandus lamps, and will prob- 
ably be extended to 1,500 before its com- 
pletion. The lamps are to be used in the 
enormous new store of Macy’s on Broadway, 
at Herald Square, and are for the complete 
illumination of the building. 


THe STANDARD ELECTRIC COMPANY, Erie, 
Pa., makes the following announcement: 
“On July 17, 1902, this company will be 
incorporated under the laws of Pennsyl- 
vania, and to do this it will be necessary to 
adopt another name. After the above date 
our corporate name will be Federal Electric 
Company. There will be no change in the 
Management. All contracts and obligations 
of the Standard Electric Company will be 
executed by the Federal Electric Company.” 


THE KELLOGG SWITCHBOARD AND SUPPLY 
CoMPANy, Chicago, Ill., has secured a con- 
tract for 6,000 telephone sets. This order 
was placed as the result of a competitive 
telephone test at Scranton, Pa., of 400 miles 
over a long-distance line, conducted by Wil- 
bur H. Johnston, chief engineer of the 
Frontier Telephone Company, Buffalo, N. Y. 
The company claims that the Kellogg 
transmitters have been tested on lines up 
to 1,500 miles and found to be perfectly 
satisfactory. 


Mr. W. R. Brixty, manufacturer of Kerite 
wires and cables, has had the satisfaction of 
successfully completing the very severe work 
of laying a deep-sea cable for the govern- 
ment off the coast of Alaska. There were 
several annoying delays and accidents, all 
of which have been overcome, and the gov- 
ernment has promptly met its obligations 
by sending a check of six good figures to 
Mr. Brixey. This is the longest submarine 
cable ever made and laid by an American 
manufacturer. 


THE WILLARD STORAGE BATTERY COMPANY, 
Cleveland, Ohio, has just issued a new cata- 
logue descriptive of Willard storage bat- 
teries. It contains a description of the 
various types of the Willard batteries. The 
new company claims to have made many 
important improvements over the old type 
of battery as manufactured by its prede- 
cessor, Sipe & Sigler, and announces that 
it is now ready to accept orders for storage 
batteries, especially for street railway and 
lighting service. 


THE ELECTRIC STORAGE BATTERY CoM- 
PANY, Philadelphia, Pa., presents to its 
patrons and all interested in the operation 
of storage batteries, a book of curves which 
graphically describes the operation of 
chloride accumulators in their typical ap- 
plications to electric railways, central power 
stations, isolated lighting plants, ete. The 
company believes that it is submitting data 
which will be of assistance in the solution 
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of problems concerning the economical pro- 
duction and distribution of electric power. 


THE CONSUMERS’ CARBON COMPANY, Lan- 
caster, Ohio, has undergone a change in its 
officers. The present officers of the com- 
pany are: C. S. Britton, of Cleveland, presi- 
dent; B. L. Britton, of Lancaster, Ohio, sec- 
retary and treasurer, and A. N. Britton, of 
Cleveland, vice-president. The. company 
purposes to largely increase its factory 
facilities for the manufacture of a complete 
line of specialties in carbon, as well as for 
a larger production of electric light carbons 
which it has been making for the past two 
years. 


THE STANDARD VITRIFIED Conruir ComM- 
PANY is a new corporation recently organ- 
ized, with offices at 39 and 41 Cortlandt 
street, New York. The officers of the com- 
pany are R. W. Lyle, president and man- 
ager, and B. S. Barnard, vice-president and 
secretary. The company advises us that it 
is preparing to manufacture in very large 
quantities vitrified salt glazed under- 
ground conduits, and insulators for third- 
rail equipment. Both the above-named gen- 
tlemen have had comprehensive experience 
in the manufacture of this product for elec- 
trical services, Mr. Lyle having been a long 
and careful student of clay work, and has 
perhaps produced a greater volume of clay 
materials than any other man in this 
country. Mr. Barnard has been sales man- 
ager for the American Vitrified Conduit 
Company and has a wide acquaintance and 
popularity in this field of engineering. 


THE CROCKER-WHEELER COMPANY, Ampere, 
N. J., manufacturer of direct-current ma- 
chinery, has included the following among 
recent orders: Standard Steel Works, Burn- 
ham, Pa., two, size 224, 200-kilowatt gen- 
erators; James Cooper Manufacturing Com- 
pany, Montreal, Canada, 55-kilowatt gen- 
erator; Buda Foundry and Manufacturing 
Company, Harvey, IIl., size 280, 240-kilo- 
watt generator; Whitehall Portland Cement 
Company, Cementon, Pa., 85-horse-power 
motor; Woodward & Lothrop, Washington, 
D. C., size 224, 200-kilowatt generator, two, 
size 168, 150-kilowatt generators, size 84, 
15-kilowatt generator; Sparrell Print, Bos- 
ton, Mass., 14 motors, 3 to 10 horse-power, 
Tidewater Steel Company, Chester, Pa., size 
280, 250-kilowatt generator; Minot Light and 
Telephone Company, Minot, N. Dak., size 
100-D, 90-kilowatt generator; Armor & Com- 
pany, East St. Louis, Ill, four 50-horse- 
power motors, one 75-horse-power motor, 
Green Engine and Machine Company, Har- 
rison, N. J., four 35-horse-power motors, 
Descubridora Mining and Smelting Com- 
pany, Mexico, four 20-horse-power motors, 
Moline Malleable Iron Company, St. Charles, 
Ill., size 100-D, 90-kilowatt generator, 11 
motors aggregating 125 horse-power; Penn- 
sylvania Sugar Refinery, Philadelphia, Pa., 
14 motors, 3 to 15 horsepower; Fretz 
Umbrella Works, Philadelphia, Pa., 80 mo 
tors in small sizes; Lake Shore & Michigan 
Southern Shops, Collinwood, Ohio, 11 mo 
tors, aggregating 200 horse-power, were 
shipped to apply on the installation in tais 
plant. Speed control will be obtained by the 
Crocker-Wheeler system of multiple-voltage 
operation. 
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Attention is called to a communication 
which appears on another page of “this 
issue on the question of preventing elec- 
trolytic corrosion of water and gas mains. 
Mr. Hanchett makes an able defence of 
the insulated joint as a preventative for 
this destructive action, and as the subject 
is timely and worthy of full discussion 
his letter will undoubtedly be widely read 
with interest in electrical and related 


fields. 


THOROUGH TEST OF THE COST OF 
ELECTRICAL OPERATION. 

The Institute paper by Mr. Bion J. 
Arnold, describing the use of the dyna- 
mometer car, of which an abstract appears 
on other pages of this issue, gives a fair 
idea of the elaborate means which are now 
so frequently employed for solving en- 
gineering probleme. 

In this case the problem presented was a 
study of the conditions governing the oper- 
ation of trains of the New York Central 
Railroad between Mott Haven Junction 
and the Grand Central Station, and in- 
volved a choice of system. Over this di- 
vision there are nearly six hundred train 
movements a day. 

The first question presented was to de- 
termine the cost of operating the road by 
electricity. Not until this had been done 
could intelligent comparison be made with 
steam. The mode of attack was as fol- 
lows: A dynamometer car, owned jointly 
bv the University of Illinois and the 
Illinois Central Railway, was secured with 
a corps of competent assistants. This car 
was coupled to various trains operated 
over the different divisions of the road 
and a number of runs made in each direc- 
tion. In this way continuous records 
showing the tractive effort, speed, etc., 
The 
curves thus obtained were integrated and 
the average power used by each train de- 
termined and the values, after allowance 


were obtained under all conditions. 


has been made for the efficiency of the 
motor, reduced to kilowatts input. Then, 
knowing the number and kind of trains in 
operation during all hours of the day, a 
load diagram was constructed showing the 
calculated output of the station for the 
whole day. Additional complications were 
brought in by the need of providing for 
secondary movements of trains, such as 
switching, etc., the whole subject requir- 
ing a great deal of time and a broad per- 
After the load diagram had 


been constructed the engineer had suf- 


spective. 


101 


ficient data to design a suitable station 
and to estimate its first cost and operating 
expenses. Thie done, an intelligent com- 
parison can be made with steam, and a 
choice of systems based upon known con- 
ditions can be made. 

The point we would like to emphasize 
here is the soundness of this method of 
procedure. Nothing is left to guess- 
work, but all is determined by actual 
measurement. No factor of safety is 
needed to ensure successful operation. A 
corps of experts is employed. One trial 
run with each train is not deemed suffi- 
cient, so several are made. The enormous 
mass of data obtained in this way is then 
reduced into useful ‘figures. This work 
alone must have taken months to com- 
plete. These averages being obtained, 
and with‘a train schedule at hand, the 
engineer constructs his daily load dia- 
gram, not by guesswork, but as he knows 
it will be. There is no uncertainty about 
it. Each and every stone in the structure 


has been measured and put in its proper 


place. No assumptions are made, as even 
the simplest detail has been considered. 
No theorizing is allowed, and the final re- 
port is based upon these facts. Naturally, 
in the final decision other factors must 
be considered—flexibility, smoke nuisance, 
ete.—but these questions are not involved 
in the determination of the actual cost 
and operating expenses of the station. 
Could there be a surer basis for a report? 
Has any of the other learned professions 
a safer method of procedure? In other 
professions reports are usually based upon 
opinions. Questions of engineering are 
decided by facts. Science itself could not 
proceed in a more exact and scientific 
manner. 


NEW THEORIES. 

Somebody or other some time ago sug- 
gested that an atomic theory of electricity 
might be adopted. His argument was 
based upon the then accepted idea that 
electricity was a form of energy, and it 
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was only necessary that certain conditions 
be realized for it to appear. 

According to the atomic theory the 
smallest particle of matter was an atom, 
and this atom required a definite amount 
of energy to be associated with it in order 
to exist as that atom under any given con- 
ditions. During electrolytic action these 
atoms passed into solution as ions, and a 
definite portion of the potential energy 
of the atom appeared as electric energy 
and was available. All univalent atoms 
had associated with them a fixed charge; 
all bivalent atoms had also a fixed charge, 
double that of the univalent, and so on. 
Therefore, the smallest quantity of elec- 
tricity which could be conceived of as 
existing alorie was the charge of the uni- 
valent atom. The suggestion was that 
this quantity be adopted as the atom of 
electricity. 

The atomic theory to-day is threatened 
with disaster. Matter seems to exist in a 
finer state of division than our old friend, 
the atom. Particles of the latter—elec- 
trons, they are called—are torn off and 
shot into space. These particles appear 
as negative charges, while the remnant of 
the atom is positively charged. We have 
worked back to the old material theory of 
electricity, and if electricity is matter, 
why not all other forms of energy? 

Light and electricity have been coordi- 
nated. Is matter to meet with the same 
fate? Are we to have one fundamental 
atomic theory for the sciences? Or is 
there to be but one science? 


RECENT STUDIES IN MAGNETIC 
MATERIALS. 

There has been of late a revival of in- 
terest in the study of the properties of 
magnetic materials. It will be remem- 
bered that early this year a paper was read 
by Messrs. Barrett, Brown and Hadfield 
before the British Institution of Electrical 
Engineers, in which were given the re- 
sults of an extended investigation of the 
magnetic and electric properties of iron 
alloys. Some of these results were ex- 
ceptionally interesting, not only scientific- 
ally, but as pointing to a possible im- 
provement in the construction of electro- 
magnetic apparatus. 


In this issue there appears the first sec- 
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tion of an article by Professor Ernest 
Wilson, of King’s College, London, on 
“The Dissipation of Energy by Electric 
Currents Induced in an Iron Cylinder 
when Rotated in a Magnetic Field.” This 
is the second paper to be presented by 
Mr. Wilson to the Royal Society on this 
general subject, the first having been an 
investigation of the magnetic reaction of 
Foucault or “eddy” currents. He here de- 
scribes the method used in the experi- 
mental research, compares the results thus 
obtained with those computed theoretic- 
ally, and concludes with a mathematical 
discussion of the theory of Mr. J. B. Dale. 

The experimental work was performed 
by placing exploring coils within openings 
drilled in various portions of the iron 
cylinder, and by means of these coils the 
electro-motive-force waves for the various 
ringlike sections of the cylinder were de- 
termined. From these waves the effective 
values acting along each path are deduced. 
The resistance of each path was calcu- 
lated, and the energy loss determined in 
the usual way. As, of course, the loss 
thus determined is that for one ring only, 
to find the total loss in the cylinder these 
values are integrated in both the hori- 
zontal and vertical planes. 

The results found by Professor Wilson 
in this way are less than those computed 
from theoretical considerations, this dif- 
ference being attributed to the variations 
in the density of magnetic induction. 
Comparison is then made of the results of 
this work, and the loss as given by the 
formula agreed in by Fleming, Steinmetz 
and Thompson for an alternating field, 
and it is found that the loss due to the 
rotating field is much the greater. 

The importance of this research into 
the properties of our materials of con- 
struction will readily be recognized. It is 
to be hoped that further work will be car- 
ried out along this and allied lines, for 
there is little doubt that it would result 
in securing much valuable information. 
While our present electrical apparatus is 
probably the most efficient machinery ever 
constructed, the possibility of even a slight 
linprovement in this respect is not to be 
lightly estimated. There is, however, 
moere to be gained by reducing the weight 
and simplifying the construction of our 
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machine than by a slight increase in effi- 
ciency. The output of dynamos and 
motors to-day is limited by the heat which 
can be radiated from the active surfaces, 
while the weight is determined by the 
maximum permissible flux density. The 
possibility of improvement in both of 
these respects would mean a smaller, 
lighter and—should no laminations be 
found necessary—a much simpler and 
cheaper machine. We are looking for- 
ward to the possible improvement in other 
branches of electrical engineering, notably 
in accumulators and lamps. If we can 
at the same time bring about considerable 
reduction in the size, weight and cost of 
dynamos and motors, the effect upon elec- 
trical development will be far-reaching. 


CIVIL SERVICE EXAMINATIONS. 

While it is always easy to criticise mat- 
ters in which one has had but slight ex- 
perience, there are circumstances in which 
this may be tolerated. It would seem that 
there is some room for improvement in 
the present method of conducting civil 
service examinations. At the recent ex- 
amination for laboratory assistant for the 
National Bureau of Standards, the candi- 
dates were examined in three subjects in 
which some option was given, and for 
which six and one-half hours were al- 
lowed. The questions were all fair and, 
though possibly somewhat elementary, 
were such as to give a good idea of the 
candidates’ training. The time required, 
however, seems excessive. From twenty 
minutes to a half hour is taken in filling 
preliminary blanks and getting started, 
then six and one-half hours are given to 
the examination proper, with an addi- 
tional ten to fifteen minutes in filling out 
a supplementary statement, making in all, 
say, seven hours’ work if the candidate 
uses the full time. This seems to be 
rather long and not conducive to the best 
results. The candidate is not expected to 


leave the room, and, indeed, if there are 
many taking the examination this should 
not be allowed; but can any one write 
steadily for this length of time without 
rest or relief of any kind and do himself 
justice? 1f it is necessary to set such long 
papers, why can they not be set in two 
sessions with short intermission? The ex- 
amination is supposed to be a test of in- 
telligence and training, and not of en- 
durance. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—XLVII. 


i 


BY W. ELWELL GOLDSBOROUGH. 


Having determined the characteristics 
of any one of the three phases of the gen- 
erator under single-phase working, we can 
determine the performance of each of 
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these phases when all three of them are 
gradually equaily and non-inductively 
loaded down. ‘To do this, we have first 
to measure off the values of the projec- 
tions of the field inductance flux vectors 
upon the flux vector OM, for the several 
degrees of loading of the first phase 
under single-phase conditions (as shown 
in Fig. 168). The values of these pro- 
jections, namely, M,M° = 2 x 10,; 
MM", = 7.2 x 10t; MM = 14.8 x 104; 
and M.M*, = 25 x 10t have been suc- 
cessively multipled by two and plotted in 
the column headed ® of table 22. The 
sum of these projections has been added 
to the value of OM, = 140 x 10‘, and 
tabulated in the column headed @ of 
table 22. . Now, the ratios of ®, to b for 
the several degrees of loading, give the 
constants by which the values of E and I 
must be reduced in order to obtain the 
values of E” and I’, which latter are the 
electro-motive force and current values de- 
veloped in each of the three phases when 
these phases are symmetrically and non- 
inductively loaded, so that the currents in 
them will lag 10, 20, 30 and 40 degrees 
respectively behind their total internal 
electro-motive forces. The product of 
the values given in the columns of table 
22, headed E’ and I’, gives the total power 
developed in each of the phases of the 
generator under three-phase working. 
They are tabulated in the column headed 
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P,’. When EK’, I’ and P,’ are plotted in 
rectangular co-ordinates, they give the 
three-phase regulation and load curves of 
Fig. 170, and when E” and I’ are plot- 
ted in polar co-ordinates, they give the 
three-phase regulation curve of Fig. 169. 

The curves of Fig. 170 are particu- 
larly interesting, inasmuch as they throw 
into marked contrast the behavior of a 
three-phase machine under single and 
three-phase working. The maximum 
power developed by any one phase under 
single-phase working and non-inductive 
loading is 30.4 kilowatts. The same 
phase, when all three phases are equally 
loaded non-inductively, will only develop 
a maximum of eighteen kilowatts, or a 
little over one-half of the power. Since 
the generator is a forty-five-kilowatt ma- 
chine, each phase under normal conditions 
should generate fifteen kilowatts. Under 
single-phase conditions, any one of the 
phases will develop its quota of the power 
with a drop of three per cent in voltage 
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total internal electro-motive forces under 
both single-phase and multiphase condi- 
tions of loading. 

In the foregoing discussion of the rela- 
tive performance of two and three-phase 
generators, the assumption has been made 
that the armature circuits of both ma- 
chines have the same armature induct- 
ance, and that this armature inductance 
is divided in the same proportion between 
the field inductance and the local induct- 
ance. We are, therefore, able to com- 
pare the performances of these machines 
somewhat more in detail than would be 
possible under other conditions. Accord- 
ingly, in Fig. 171 the regulation curve 
for single-phase working represents the 
performance of both the two and three- 
phase generators when only one phase of 
each is loaded. The two-phase regula- 
tion curve shows the performance of the 
two-phase generator when both phases are 
equally and non-inductively loaded, and 
the three-phase regulation curve the per- 
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below the no-load voltage. When, how- 
ever, the generator is fully loaded and 
each phase is developing fifteen kilowatts 
under non-inductive load, the drop is as 
much as eleven per cent below the no-load 
electro-motive force. 

In Fig. 170, as in Fig. 167, the small 
letters 6, b”; c, c"; d, d” and e, e” rep- 
resent common points on the regulation 
and output characteristics for equal de- 
grees of lag of the currents behind the 


formance of the three-phase generator 
when each of its phases is equally and 
non-inductively loaded. The same com- 
parative values pertain to the load curves. 
The load curve, single-phase working, 
shows the performance of both of the gen- 
erators under single-phase conditions. 
The total load curve, two-phase working, 
shows the performance of the two-phase 
generator when both of its phases are 
equally and non-inductively loaded, and 
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the total load curve for three-phase work- 
ing shows the performance of the three- 
phase generator when its phases are 
equally and non-inductively loaded. The 
load curves in Fig. 171 show the total 
output of the machines under the condi- 
tions specified, instead of merely the out- 
put of one of the phases. 

We find, therefore, that the total out- 
put of the three machines occurs earlier 
than does the total output of the two- 
phase machine, and we further find that 
the regulation of the three-phase machine 
is slightly better than the regulation of 
the two-phase machine at the point of 
maximum output. Similarly, when either 
of the machines is working under single- 
phase conditions, the maximum power 
which can then be developed is delivered 
at a lower voltage than is the maximum 
power under either two or three-phase 
working. 

We, moreover, see that the maximum 
power which any one phase of either 
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METHOD OF ASCERTAINING BY MEANS 
OF A DYNAMOMETER CAR THE 
POWER REQUIRED TO OPERATE 
THE TRAINS OF THE NEW YORK 
CENTRAL & HUDSON RIVER RAIL- 
ROAD BETWEEN MOTT HAVEN 
JUNCTION AND QRAND CENTRAL 
STATION, AND THE RELATIVE 
COST OF OPERATION BY STEAM 
AND ELECTRICITY.* 


BY BION J. ARNOLD. 


In August, 1901, the writer was com- 
missioned by the New York Central Rail- 
road Company to study the conditions 
governing the operation of its trains be- 
tween Mott Haven Junction and Grand 
Central Station, and to report upon the 
feasibility of operating them by electricity. 
This division consists of 5.3 miles of four- 
track road forming the trunk line or main 
artery over which the trains from the three 
divisions of the New York Central and the 
main line of the New York, New Haven 


TABLE 23. 
Data pertaining to Fig. 171. 


E E E 
Volts. Volts. Volts 
i 1 : Phase. 3P 

a 1000 1000 1000 
b 985 971 958 
c 938 892 850 
d 868 780 712 
e 162 647 561 
f 640) 511 425 
g 500 378 304 


of the machines will develop under single- 
phase working is thirty kilowatts, and 
that this power is not delivered until the 
voltage has fallen off forty per cent below 
its no-load value. Under two-phase con- 
ditions, this load is developed with only a 


seven per cent drop in voltage, and under — 


three-phase working, 30 kilowatts are de- 
veloped with a four percent drop. For 
equal degrees of output, therefore, an in- 
crease in the number of phases improves 
the regulation of a generator where the 
armature inductance constants are the 
same. 

The data from which the curves shown 
in Fig. 171 have been plotted are taken 
from tables 21 and 22, and collected in 
table 23. 


———_rg> 


A great many good commercial storage 
batteries are ruined because of improvi- 
dent charging. Lack of charging, if con- 
tinued long enough, will result in sul- 
phate forming on the plates which is in- 
dicated by white patches. In this condi- 
tion the cells should be charged at half 
rate until the sulphate entirely disap- 
pears. Pure water should be added to 
make up loss by evaporation, care being 
taken, however, that the specific gravity 
of the solution is not lowered to any con- 
siderable extent. 


P, ye 8 P; 
Kw. Kw. Kw. 

1 Phase. 2 Phase. 8 Phase. 

0 0 0 

10.85 21.00 30.75 
20.20 36.40 49.71 
26.40 43.00 53.76 
29.85 43.00 48.63 
29.70 37.80 39.30 
26.20 30.08 29.16 


& Hartford railroads enter the city of New 
York. For 2.58 miles from Mott Haven 
Junction the tracks are carried on an ele- 
vated stone and steel structure; then for 
2.04 miles through a tunnel underneath 
the street, emerging into an open cut 0.68 
of a mile long, then terminating at the 
Grand Central Station in an intricate 
stub-end yard, having about eight miles 
of switching tracks. Over this division are 
made nearly 600 train movements per day, 
as almost all trains entering the yard or 
station must be returned to Mott Haven 
Junction, owing to lack of sufficient stor- 
age tracks at the Grand Central terminus. 

The annoyance to passengers due to the 
use of steam locomotives in the tunnel, 
caused the company to examine into the 
advisability of adopting electricity, and it 
is through the courtesy of Mr. W. J. 
Wilgus, chief engineer of the company, 
under whose directions the investigation 
was made, that the writer is allowed to 
present to this Institute the technical sub- 
stance of this report. 


* Abstract of a paper presented at the nineteenth an- 
nual convention of the American Institute of Elect: ical 
Engineers, Great Barrington, Mass., June 18 to 21, 1902. 
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All money values relating to total cost 
of installation, real estate, ete., and many 
other elements upon which the final recom- 
mendations of the report were based, to- 
gether with many of the general recom- 
mendations and conclusions themselves, 
are necessarily omitted from this paper, 
but it is believed that the data given are 
sulficiently complete to enable one to check 
the technical conclusions herein given. 

Soon after taking up the work it be- 
came evident, on account of the number 
and weights of the trains to be handled 
and the numerous variable elements en- 
tering into the operating system, which 
would not adapt themeelves conveniently 
to formule, that the most practical and 
satisfactory way of ascertaining the power 
required to propel the trains was to meas- 
ure, by means of a dynamometer car, the 
“draw-bar pull” of a sufficient number of 
trains of various weights to determine the 
average power required per train and 
from this compute the general load dia- 
gram. 

A dynamometer car known as “Test Car 
No. 17,” owned jointly by the Illinois 
Central Railway Company and the Uni- 
versity of Illinois, was secured, and men 
thoroughly skilled in its use were em- 
ployed to operate it. This car was coupled 
between the engine and the train in each 
case, and operated on trains running over 
the different divisions of the road, so that 
not less than four runs, two or more in 
each direction, were made for each class 
of train. Since the trains of all divisions, 
including those of the New York, New 
Haven & Hartford Railroad, run over the 
New York Central tracks between Mott 
Haven Junction and Grand Central Sta- 
tion, the records of the New York Central 
trains for this division will apply to trains 
of equal weight on the New York, New 
Haven & Hartford road, and were so con- 
sidered in the calculations. 

Description of Dynamometer Car—In 
the dynamometer car employed the draw- 
bar is secured by means of a suitable rod 
to a piston head which fits closely in a 
evlinder filled with oil. The pull at the 
draw-bar thereby produces a pressure upom 
this oil which is transmitted through suita- 
ble piping to the recording device, con- 
sisting essentially of a Bourdon gauge, 
which by means of a suitable arm and pen 
records upon paper, driven past it by gear- 
ing from the car axle, in such a manner 
that the heigkt of the record from the 
base line is proportionate to the draw-bar 
pull. This base line, and time and poesi- 
tion lines are produced by separate pens, 
the former recording every five seconds 
by means of clockwork, and the latter re- 
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cording at mile poste, stations, etc., when 
an electric circuit is closed by hand. The 
other instruments in use on the car during 
these tests were a Boyer speed recorder, an 
anemometer for recording the relative 
velocity of the wind, and a weather vane 
showing the direction of the wind relative 
to the direction of travel of the car. 

The dynamometer cylinders are made 
of three castings held together by stud 
bolts. The effective area of the largest 
cylinder is sixty square inches, of the in- 
termediate cylinder thirty square inches, 
and of the smallest five square inches. It 
is intended that the working pressure of 
the oil in the cylinder shall be from 300 
to 1,000 pounds per square inch, and for 
this range of pressure the largest cylinder 
has sufficient capacity for the heaviest 
freight service, the intermediate cylinder 
would be used when working with a train 
of ordinary tonnage. If it should become 
necessary all the cylinders could be 
coupled up in multiple, thus giving an 
effective area of ninety-five square inches. 

DISCUSSION OF RESULTS. 


_ The questions of changes in the Grand 
Central terminal, or of the present method 
of train operation, or of handling the 
suburban trains on the division outside of 
Mott Haven Junction are not considered 
in this paper. 

It appears that the braking effort per 
ton is not as high on certain types of loco- 
motives as it is on coaches. This is due 
to the fact that not all the wheels of the 
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METHOD OF OBTAINING HORSE-POWER AT 
DRAW-BAR FROM DYNAMOMETER 
RECORDS. 


This was obtained in general in the fol- 
lowing manner: From actual dynamometer 
car tests the average draw-bar pull of the 
various trains over the various rune was 
determined, proper allowance made for 
increased train weight due to motor equip- 
ment, and finally a reduction of the draw- 
bar pull thus obtained to horee-power, and 
eventually to kilowatts. Owing to the fact 
that the maximum speeds on this division 
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seldom exceed thirty-five miles per hour 
and that the trains were never less than 
three cars in length—often reaching eleven 
cars in length—no correction was made 
for head-end air resistance. 

The successive steps were as follows: 
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Fie. 2—Curves SHOWING RELATION OF DrRAW-BAR PULL To LENGTH oF RuN. 


locomotives are always braked, and those 
that are braked can not be set to the skid- 
ding point with a fully loaded tender, for 
if they were they would then skid with a 
lightly loaded tender. Hence the draw- 
bar pull during retardation is often as 
great or even greater than it is during 
acceleration. 


1. In order to determine the average 
draw-bar pull for any given period, the 
entire area under the dynamometer pen 
record was found by a planimeter and di- 
vided by the length of base of the interval 
from start to stop, the result being the 
average draw-bar pull. By dividing any 
area thus found by the total length of its 
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base between stops, the average height of 
the dynamometer records between stops 
is obtained. This average height when 
multiplied by the constant of the instru- 
ment represents the average draw-bar pull 
between these stops. 

2. From passenger records taken during 
dynamometer tests, the curve shown in 
Fig. 1 was plotted, showing the ratio of 
the weight of the live load to the light 
weight of the train. 

3. Dividing the average pull in pounds 
by the total weight of the train, the aver- 
age pound per ton draw-bar pull over the 
run under consideration, was obtained. 

The average pounds per ton draw-bar 
pull (not tractive effort) for various 
lengths of run over the Mott Haven di- 
vision are shown in curve 1 of Fig. 2. 
Curves 2 and 3 show these values for 
longer runs, as obtained on the Harlem 
and Hudson divisions, respectively, and 
curve 4, which is the mean of curves 1, 2 
and 3, shows very roughly what may be 
expected to obtain as the average value 
of the “pounds per ton” draw-bar pull 
under ordinary steam railroad conditions, 
on a level and comparatively straight 
track, with various weights and lengths of 
train (three to ten cars, 100 to 400 tons), 
and at an average speed of about thirty 
miles per hour. 

The question of grade is here elimi- 
nated, for each point shown represents the 
average value of two runs on the same 
train, one north, the other south. 

The number of variables entering into 
these values, such, for example, as the de- 
gree of skill of the engineer, the wind 
velocity, the condition of the track, agree- 
ment with schedule time, etc., make it 
impossible for any curve to pass through 
all its points, and therefore, as above 
stated, these curves can only be taken as 
indicating the average value of a widely 
varying quantity. 

4. A simple graphical method is made 
use of for obtaining the speed in miles 
per hour between any two stations where 
the time of run between these stations is 
given. 

5. The weight of every train arriving 
or leaving the Grand Central Station on a 
given day was obtained, and its average 
speed between stops determined as de- 
scribed above. Knowing, therefore, the 
average draw-bar pull in pounds required 


‘to haul a train, and the average speed at 


which this draw-bar pull was exerted, the 
horse-power at the draw-bar becomes: 
H. P. = foot-pounds per minute/33,000 
= draw-bar pull x miles per hour x 
5,280/88,000 x 60 
= draw-hbar pull x miles per hour/875 
This formula is represented graphically 
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in Fig. 3, from which, knowing the draw- 
bar pull and speed, the horse-power or 
kilowatts corresponding thereto is de- 
termined. Thus, for example, if the 
draw-bar pull is 4,300 pounds, at a speed 
of thirty-six miles per hour, to find the 
horse-power or kilowatts corresponding 
thereto. At 4,300 pounds, on the ordinate 
at the left of the figure, follow the dotted 
line to the right until it intersects the re- 
quired speed curve, thence downward to 
the ‘base line thus obtaining 410 horse- 
power. If the efficiency of the motor is 
taken at seventy per cent, by following 
the ordinate at 410 horee-power vertically 
to the seventy-per-cent curve and thence 
to the left, the kilowatt capacity required 
is found to be 440 kilowatts, which is the 
power required to propel the train, ex- 
clusive of the locomotive and head-end 
resistance. 

The horse-power required for each 
schedule train over each run was obtained 
in the same manner, and the resultes as 
taken from this table were plotted on train 
diagram sheets. 

METHOD OF OBTAINING DAILY LOAD 

DIAGRAM. 


From a careful examination of the 
weights of all locomotives now in service 
on this division it was found that properly 
powered electric locomotives having a 
total weight of sixty-five tons each, all of 
which would: be available for tractive 
effort, could satisfactorily perform the 
service of existing steam locomotives. 

To each train horse-power curve, there- 
fore, as plotted on train sheets, is added 
the horse-power required to propel a sixty- 
five-ton locomotive. 

This horse-power was obtained in the 
same manner as that required to haul the 
train and was plotted separately on the 
train sheets. Evidently the friction of an 
electric locomotive in pounds per ton is 
greater than an equivalent weight of train, 
but this difference was considered in se- 
lecting the proper locomotive efficiency. 

The sum of the instantaneous values of 
these individual curves was then plotted. 
The mean height of this curve represents 
the average horse-power required to pro- 
pel all schedule trains and locomotives 
during the period covered. 

This average horse-power when con- 
verted into kilowatts by means of the fol- 
lowing formula (which is_ exhibited 
graphically in Fig. 3): 


kw. = h.p. X 746/70% X 1,000 
where 1,000 watts = 1 kw. 
746 watts = 1 electrical h.p. 
and 70¢ = efficiency of locomotives 


gives the average kilowatt input required 
at contact shoes of electric locomotives for 
the period covered. 
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The switching, shop train and return 
engine service was found to represent such 
hourly demands as are shown in curves 3 
and 4 of Fig. 4. 

The sum of the mean average kilowatt 
input at contact shoes, and the mean kilo- 
watts required for switching, shop train, 
etc., represents the average daily kilowatt 
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F16. 8.—GRAPHICAL REPRESENTATION OF FORM- 
ULA FOR CALCULATING DRaw-BaRrR PULL. 
input required at contact shoes of loco- 

motive for all service. 

Curve 1 of Fig. 4 is a condensed load 
diagram of the entire service, showing the 
hourly variation of the different classes 
of service as deduced above. 

It was found that the daily average in- 
put required would be at the rate of 1,800 
kilowatts and, therefore, the total annual 
input required at the contact shoes of the 
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locomotives, for propulsion alone, would 
be (1,800 x 24 x 365) = 15,768,000 
kilowatt-hours). From the total number 
of tons hauled yearly over this division, 
including passenger, shop trains and 
switching service, the ton-miles per year 
were found to be 250,285,710. Hence, the 
electrical energy required to haul a ton 
one mile over this division under the ex- 
isting conditions would be 15,768,000,- 
000/250,285,710 = 63 watt-hours per ton- 
mile. 


` 
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With this figure as a basis and the load- 
factor as determined from the load dia- 
gram, the problem of determining the best 
method of producing, distributing and ap- 
plying the power was considered. 

The concluding section of the paper was 
fully abstracted in the ELectricaL RE- 
VIEW, June 21. 


NEW ELECTRO-PNEUMATIC SYSTEM OF 
ELECTRIC RAILWAY CONSTRUCTION. 


BY B. J. ARNOLD. 


During the past three years, as many 
of the members of the Institute know, I 
have advocated the use of the alternating- 
current motor for certain classes of rail- 
way work somewhat earnestly, and have 
often been asked by my friends why I 
believe so thoroughly in the alternating- 
current motor, and have been questioned 
rather closely at times for particulars re- 
garding a certain system which I have 
been working upon. 

I wish to state that long before I had 
any fixed ideas as to a system of my own, 
a study of the railway question from an 
engineering standpoint partially convinced 
me of the necessity of the ultimate aban- 
donment of the direct-current motor for 
heavy and long-distance service, due to 
the low working voltage that it was neces- 
sarily limited to, the resulting heavy in- 
vestment in transmission lines thereby 
required, and the many translations be- 
tween the power station and the car when 
any great distance was taken into account. 

An active connection with the develop- 
ment and construction of electric railways 
in this country impressed me with the 
correctness of my preconceived ideas to 
such an extent that they finally crystal- 
lized into a system of electric railway con- 
struction upon which I have been work- 
ing for several years, and to which I have 
alluded from time to time without giv- 
ing, to those not interested with me, any 
definite information regarding it, for 
reasons well known to those working upon 
new devices. 

I have constructed twenty miles of road 
for this system, together with the neces- 
sary trucks and motor equipments, and as 
I feel reasonably sure of the interest you 
will take in this system, I feel warranted 
in presenting it to this Institute. 

As I have previously stated before this 
Institute, I am particularly anxious 
that American engineers shall keep 
abreast with European engineers in 
the development of the alternating- 
current electric railway, and while 
some of my brother engineers may 
not agree as to the practicability of my 
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ideas, there are others in this Institute 
who I think believe as thoroughly in the 
alternating-current motor for railway 
work as I do, and whether my system 
proves the correct solution of the question 
or not, I firmly believe that the alternat- 
ing-current motor will finally prevail for 
heavy railway work. 

The recent discussions that have been 
going on between engineers in Europe and 
the United States of this question have 
made the subject a live one at present, and 
this is my reason for presenting a brief 
description of one embodiment of my sys- 
tem at this meeting. 

The principles underlying the system I 
advocate and which [ call an electropneu- 
matic system, are as follows: 

First—A single-phase or multiphase 
motor, mounted directly upon the car, de- 
signed for the average power required by 
the car, and running continuously at a 
constant speed and a constant load, and, 
therefore, at maximum efficiency. 

Second—Instead of stopping and start- 
ing this motor and dissipating the energy 
through resistances, as is customary with 
all other systems known to me, I control 
the speed of the car by retarding or accel- 
erating the parts usually known as the 
rotor and stator of the motor, by means of 
compressed air, in such a manner that I 
save a portion of the energy which is ordi- 


narily dissipated through resistances, and _ 


store it to assist in starting the car, help- 
ing over grades, for use in switching pur- 
poses, and for the opcration of the 
brakes. 

Third—By this method of control I 
secure an infinite number of specds from 
zero to the maximum speed of the car, 
which may or may not be at the synchro- 
zous speed of the motor, for with the air- 
controlling mechanism working compress- 
ing the speeds below synchronism are 
maintained, and by reversing the direction 
of the air through the controller speeds 
above, synchronism may be attained for 
reasonable distances. This feature gives to 
the alternating-current motor the element 
absolutely essential for practical railway 
work, for it permits a car or train to as- 
cend a grade at any speed with the motor 
working at its maximum efficiency, and 
imparting its full power to the car. When 
descending the grade the motor may util- 
ize its full power drawn from the line in 
compressing air, or it may be used to com- 
press air with the stored energy of the 
train, thereby acting as a brake. 

Fourth—By virtue of the air storage 
feature, each car becomes an independent 
unit and capable, in case of loss of cur- 
rent from the line, of running a reason- 
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able distance without contact with the 
working conductor, and this without the 
aid of storage batteries. This feature will 
enable a car to work on a high-tension 
trolley wire or active conductor over 
private right of way, and allow the active 
conductor to be stopped where the private 
right of way ceases, and the car to pro- 
ceed through a city or town on any tracks, 
whether electrically equipped or not, until 
it reaches the outskirts of the city or 
town where it can take up the working 
conductor again on private right of way. 
This feature is also valuable in switching 
work, for each car being independent it 
can leave the main line track and operate 
over switches or sidings without compli- 
cating the yards with additional overhead 
or third-rail conductors, thus necessitat- 
ing through line conductors over main 
line track or tracks only. 

Fifth—Since a single-phase motor can 
be supplied with current from a single 
overhead wire or third rail, and with a 
single rail return circuit, thus permitting 
the overhead construction, or third-rail 
construction, to conform to the standard 
of to-day, except that a much higher work- 
ing voltage can be used, provided the 
insulation is taken care of. Further- 
more, in steam railway work this system, 
by virtue of its single-phase feature, will 
only require the use of one of the track 
rails for the return circuit, thus leaving 
the other rail for the use of the signal 
system, which, up to the present time, 
does not seem to have been satisfactorily 
solved without the use of one of the 
track rails. 

Sixth—The current will be taken from 
the working conductor at any voltage up 
to the limit of the insulation, and in case 
this voltage is high (I am building my 
line for 15,000 volts), a static transformer 
will be carried upon each car and the 
pressure reduced from the line voltage to 
the voltage of the motor, which in the case 
under construction is designed for 200 
volts. Where it is unnecessary to utilize 
sv high a line pressure the motor may be 
designed for the working voltage, and the 
current fed directly from the working 
conductor into the motor, thus elimi- 
nating the static transformer. When 
a high voltage working conductor and 
static transformer is used, and it is 
thought advisable to use a working con- 
ductor through cities or towns, this work- 
ing conductor will be supplied with en- 
ergy supplied through a stationary trans- 
former at each city limit, thus making the 
working conductor through the cities or 
towns safe. . 

Seventh—By virtue of the speed of the 
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motor and its constant load, either when 
the car is in motion or when it is stand- 
ing still, and the motor is compressing 
air, the valuable load now customary in 
electric railway power plants is elimi- 
nated, and the power station works at 
practically a constant load, thereby elimi- 
nating a large part of the investment at 
present requisite m power station and line 
construction. Furthermore, by virtue of 
the air storage feature, each car, in the 
particular apparatus I have designed, is 
capable at any time when current is on 
the working conductor of delivering to 
the car wheels a much greater torque in 
proportion to the capacity of the motor 
than is possible with any electrical sys- 
tem known to-day. 

I believe that by the adoption of this 
system the following results will be ac- 
complished : 

First—The entire elimination of the 
present standard system of rotary con- 
verter substation plant, together with the 
maintenance thereon, and the cost of the 
necessary attendants. 

Second—The absorbing and rendering 
available for useful work in starting, or 
otherwise, a large percentage of the en- 
ergy stored in the moving mass which un- 
der the present methods of operation is 
dissipated at the brake shoes. 

Third—A large reduction in the first 
cost of electrically equipping long-distance 
railroads, thereby making it feasible, from 
an engineering and business standpoint, 
to equip many roads which can not now 
be shown to be advisable, thus opening 
up the steam railway field to the industry 
in which we are now engaged. 
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Coronation Honors to [len of Science. 


Among the coronation honors recently 
announced, the following are of interest 
to our readers. Among the new privy 
councilors named are Lord Kelvin and 
Lord Lister. The honor of knighthood 
has been conferred upon Messrs. A. 
Cooper, Oliver Lodge, Arthur Rucker, 
John Thornycroft and William Ramsey. 
A new order of merit has been created, 
which includes the following names: Lord 
Rayleigh, Lord Kelvin and Lord Lister. 


The National Electric Light Associa- 
| tion’s Report. 

The National Electric Light Associa- 
tion’s report of municipal lighting statis- 
tics has been issued and is ready for dis- 
tribution to members only. This is a 
confidential report, and is not for general 
distribution. 
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The Hydro-Electric Power 
Shawinigan Falls. 


A Complete Description of an Extensive Development on the 


HE SHAWINIGAN FALLS power 
plant is now about completed 
and in successful operation, 

and although several thousand horse- 
power has been in use for ‘some time, 


By Frank C. Perkins. 


sired. When the power plant is working 
at its full capacity it will undoubtedly 
supply nearly all of the power used in 
Montreal and Quebec, which are 84 and 
90 miles away, respectively, and the trans- 


THE FOREBAY AT THE SHAWINIGAN FALLS PowER DEVELOPMENT. 


at each of the power-houses of the Belgo- 
Canadian Pulp Company, the Shawinigan 
Carbide Company and the Shawinigan 
Water and Power Company, there is 
abundance of power available, and this 
recent power development in Canada 
promises a great industrial and com- 
mercial future for the section about 
Shawinigan Falls. 

Mr. Wallace C. Johnson is the chief en- 
gineer of the plant, and he states that 
there is always a flow of water available 
sufficient for producing 200,000 horse- 
power at Shawinigan Falls or about 20,- 
000 cubic fect per second. This hydro-elec- 
tric power system obtains its water by a 
canal 1,000 feet long, 20 feet deep and 100 
feet wide, and the water is carried through 
this canal to a forebay, formed by build- 
ing a solid concrete wall or bulkhead from 
which the water is conducted through 
pipes to the power-houses 130 feet below. 
The concrete wall is 30 feet in thickness 
at the bottom and 40 feet high, and each 
pipe supplies water sufficient to develop 
5,000 horse-power at the turbine and gen- 
erator below. The canal has a capacity of 
60,000 horse-power, although the present 
development is for only half that amount, 
with provisions for increased power as de- 


Plant at 


St. Maurice River, Quebec. 


tracted by the cheap power available, and 
a little city of several thousand inhabi- 
tants has already appeared which but two 
years ago consisted of but a few houses. 
Electric service from this power-house 
will also soon be delivered at Three Rivers, 
21 miles from Shawinigan Falls, and also 
many towns and villages along the Great 
Nothern Railway between Quebec and 
Montreal. 

The enormous power of the St. Maur- 
ice River has attracted, the attention of 
promoters for a number of yéars, but the 
title to the property and water has been 
more or less complicated until recently, 
when the Privy Council of England de- 
cided that the provincial government 
could dispose of its water powers, and it 
has been selling these privileges recently 
with the understanding that the pur- 
chasers immediately commence the 
power development. On the Canadian 
side, at Niagara Falls, a great power- 
house is in course of conetruction, which 
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mission lines to these important cities 
kave already been laid out. There is no 
question but that a great manufacturing 
city will soon be located at Shawinigan 
Falls, where a number of industrial 
plants have already been established, at- 


will utilize turbines and electric gener- 
ators of 10,000 horse-power each, with a 
total available capacity of 200,000 horse- 
power when ultimately completed. 

The provincial government granted a 
charter to the Shawinigan Water and 
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Power Company, with the power to manu- 
facture gas and electricity and develop the 
water power for the purposes of supplying 
light, heat and motive power, and to con- 
struct the necessary works for such pur- 
poses, as well as to transmit power gen- 
erally throughout the province of Quebec, 
and to transmit electric power and sell it 
in the various towns and cities, with the 
right to appropriate land for its various 
purposes, including the necessary right of 
way to any point. 

The St. Maurice River flows south 
and comes within about 1,000 yards of 
the falls, when its course is diverted by 
an island in the centre of the river to the 
west first and then to the north. The 
stream on the north side of the island is 
large and rapid and opens into a large 
bay after passing Melville Island, the 
area of which is more than 500 acres. 
There is a channel 600 feet wide, 20 
feet deep and nearly a quarter of a m. 
long approaching the falls. The wate. 
flows over a natural rock dam at the crest 
of the falls and then has a drop of about 
100 feet to the south over a cascade, and 
finally the water rushes through a nar- 
row gorge to the north into a lower bay 
of about 1,000 acres, the fall in the gorge 
being about 50 feet more. 

The entrance to the 1,000-foot power 
canal, 100 feet wide, mentioned above, is 
near the crest of the falls, and at times of 
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area, and the flow of water is very steady 
on account of the dense forests covering 
this area. 

A crib-work cofferdam was constructed 
at the upper end of the power canal for 
shutting the river out of the canal during 
construction, but was built only high 
enough to keep the water out at low stages 
of the river, during the winter, the upper 
end of the canal being excavated in the 
winter time; while nearer the forebay a 
higher crib. dam was constructed across 
the canal, remaining during the summer, 
when the lower end of the canal and fore- 
bay were completed. The forebay wall 
which is 40 feet high and 30 feet thick at 
the bottom, as mentioned above, is only 
12 feet wide at the top, where the hy- 
draulic cylinders are set for lifting the 
headgates, while a brick gatehouse covers 
this machinery. 

The steel tubing from the forebay to 
the power-house increases in diameter 
from 9 feet to eleven feet near the tur- 
bines, in order to reduce the velocity of 
the water before it reaches the wheels, and 
at about 50 feet from the power-house the 
thickness of the shell also increases from 
five-sixteenths inch to about nine-six- 
teenths inch, and each penstock is held 
against movement from expansion and 
contraction at the place it passes the 
power-house wall. A cast-iron bracket a 
foot thick encircles the penstock, being se- 
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SWITCHBOARD AT THE POWER-HOUSR OF THE SHAWINIGAN WATER AND POWER COMPANY. 


high water the ice is carried rapidly past 
the mouth of the canal. The St. Maurice 
is over 400 miles long and is supplied 
from a great many lakes and streams, 
and has 18,000 square miles of drainage 


curely riveted to it, and fits closely to the 
wall, which is six feet thick where the 
penstocks enter the building, and then 
opens into the side of the case of a pair 
of water-wheels. The water enters the 
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turbines radially from without, discharg- 
ing radially toward the centre of the 
shaft into the draft chambers. The 
water-wheels in this main power-house 
were built by the I. P. Morris Company, 
of Philadelphia, and each has a capacity 


SHAWINIGAN 
FEET IN 


ONE OF THE PENSTOCKS AT THE 
FALLS POWER PLANT—ELEVEN 
DIAMETER. 


of 6,000 horse-power under a working 
head of 125 feet. The draft chambers of 
these turbines connect with an eight-foot 
draft tube which passes to the tail water, 
which has a mean low level of 25 feet be- 
low the centre of the wheel shaft. The 
turbine is controlled by gates in the draft 
chamber and is 30 feet long. Butterfly 
valves are used at the gates, closing 
toward the centre between the shafts. 
There are two large air chambers above 
the casing, which is of cylindrical form, 
16 feet in diameter, while the runners 
which discharge through the central draft 
tube are six fect in diameter. The guide- 
chutes are made of cast steel and the run- 
ners of gun-metal bronze. The specd is 
regulated by a hydraulic governor con- 
trolling the gates in the draft tube, while 
the turbines may be started -and stopped 
by a ring gate, which is provided on the 
outside of the guides, the latter being 
operated by an electric motor which ie 
controlled from the switchboard gallery. 

A revolving field generator of the 
Westinghouse type is directly coupled to 
each water-wheel, which is of the “Fran- 
cis” type, with horizontal shaft, and capa- 
ble of developing 6,000 horse-power at a 
speed of 180 revolutions per minute. The 
alternators revolving at this speed gener- 
ate an electric current of 2,000 volts poten- 
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tial and at a frequency of 30 cycles per 
second. Each of the alternators has a ca- 
pacity of 3,750 kilowatts and supplies a 
two-phase current. At the switchboard 
the operator has complete control of not 
only the direct and alternating-current 


ELECTRICAL REVIEW 


In addition to the main water-power 
development at the power-house above de- 
scribed, it was decided to take advantage 
of the fact that at one point the Shawini- 
gan River and the St. Maurice come 
within 1,000 feet of cach other, but with 
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machines but the turbines as well, which 
may be shut down at will by means of the 
electric motors controlling the gates as 
mentioned above. 

A 50-ton electric traveling crane was 
erccted in the power-house even before the 
roof was completed, and the roof trusses 
were erected by using this as a falsework. 
The current for operating the electric 
crane, as well as the pumps, and the light- 
ing of the buildings, was supplied by a 
direct-current generator of 500 horse- 
power capacity, driven by two water- 
wheels taking water from a small pen- 
stock. The pipe line now constructed at 
this power-house has a capacity of 15,000 
horse-power, and the turbines and gen- 
erators 10,000 horse-power, but it is ex- 
pected that soon the entire 30,000 horse- 
power will be ready, and at no distant 
date 60,000 horse-power, the entire ca- 
pacity of the canal will be used by estab- 
lishments in the vicinity. 

There is a large tract of land along the 
bank of the Shawinigan River, which is 
particularly well adapted for the build- 
ing of mills, desiring to use the water 
power direct in wheels located in their own 
mills rather than have electric power fur- 
nished to them. This is particularly true 
in connection with the building of paper 
and pulp mills, and there are large quan- 
tities of spruce timber of the upper part 
of the St. Maurice water-shed. 


a difference of level of 150 feet, and it 
was here on a point on the upper bay a 
second installation was made, and this is 
about half a mile from the main power- 
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bines by the Shawinigan company. There 
is a few miles above this plant the 
largest paper mill in operation in Canada ; 
and the Belgo-Canadian Pulp Mill turns 
out 10 tons of pulp per day, using for this 
work 8,000 horse-power, while an addi- 
tional 7,000 horse-power, making 15,000 
horse-power, will soon be used by another 
paper and sulphite mill. The pulp mill, 
which is in continual operation, is located 
on the lower ground, the headworks hav- 
ing been constructed on the north eide of 
the upper bay and the water taken down 
through a narrow bank to the mill located 
on the Shawinigan River. It is intended 
to extend the works for other mills along 
to the west, and other factories which will 
locate further up the river. 

A coffer-dam was first built in the con- 
struction of the works for taking water to 
this lower pulp mill. This dam was 250 
feet long and was built out about 100 
fect from the bank, and from each end a 
crib. was built joining into the bank, and 
the inside part between the front crib 
and the bank was pumped dry. This in- 
take was constructed of concrete, and the 
coffer-dam was constructed high enough to 
take care of high water, as the work was 
done in the summer months. 

The concrete forebay, which is 40 feet 
high, is equipped with the necessary racks 
and head-gates, and from it the penstocke 
lead the water through the bank and down 
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house of the Shawinigan Water and Power 
Company. This second installation was 
built by the Belgo-Canadian Pulp Com- 
pany, whose enormous pulp mill is sup- 
plicd with water for operating its tur- 


to the lower level, and after passing 
through the turbines discharging into the 
Shawinigan River as a tail-race. The 
penstocks are 12 feet in diameter, and a 
special tunnel 200 feet long had to be ex- 
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cavated through the clay bank. The steel 
frames supporting the racks and affording 
guides for the gates were complete by 
themselves, and they were erected before 
any concreting was done on the top of a 
grillage of steel beams and concrete form- 
ing the base of the whole structure. The 
turbines of 8,000 horse-power at the Belgo- 
Canadian Pulp Mill will soon be increased 
in number to a capacity of 15,000 horse- 
power, and 30,000 horse-power may be 
obtained when necessary by duplicating 
the crib and bulkhead next to the present 
one. 

The power-house of the Royal Alumi- 
num Company is at present equipped with 
two pairs of inward-flow turbines, devel- 
oping 3,000 horse-power each, and the 
works have been built to accommodate 
three more pairs of wheels, making a 
total capacity of 15,000 horse-power. In 
the manufacture of aluminum it is neces- 
sary to have a direct current, and the volt- 
age used by the Pittsburg Reduction Com- 
pany, which is interested in this plant, is 
about 300 volts. As the aluminum reduc- 
tion company desired to generate this 
form of current by generators and tur- 
bines under its own control, it built 
a power-house near the plant of the 
Shawinigan Water and Power Company 
and leased from it the water power deliv- 
ered to the turbines. The two turbines 
of 3,000 horse-power each now installed 
at the Royal Aluminum Plant both take 
water from the same penstock and each 
is connected with a 78-inch valve, which 
shuts the water out of either wheel for 
repairs or inspection without interfering 
with the other. Each of the turbines is 
directly coupled to two 1,000-kilowatt 
direct-current generators. 

The current is carried through a pas- 
sageway 1,000 feet long on aluminum con- 
ductors three-eighths inch in diameter, to 


the furnace room in a building upon the 
hill, 400 feet above the power-house. The 
furnace building is 174 feet long, 20 feet 
high and 60 feet wide, and the reduction 
building is 276 feet long, 46 feet wide and 
2% feet high. The four direct-current 
generators have a total capacity of 4,000 
kilowatts and the two turbines driving 
them, built by the Dayton Globe Iron 
Works, have an output of 6,000 horse- 
power, which when taken with the power 
developed by the turbines of the carbide 
plant and the paper and pulp mills, will 
aggregate more than 35,000 horse-power. 
An electric railway has been recently 
installed to take care of the present 
freight traffic, and electric locomotives are 
used for both passenger and freight serv- 
ice. Double overhead trolley lines are 
used and two trolley poles are employed 
for taking the current from the con- 
ductors to the motors of the motor car. 
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ELECTRICAL MINING NOTES. 


BY SIDNEY F. WALKER. 


A LARGE THREE-PHASE ELECTRIC PUMPING 
PLANT IN A GERMAN COLLIERY. 


The Lahmeyer Company, of Frankfort 
on Main, has put down a large three- 
phase plant at the Zollverein colliery, at 
Catenberg, near Essen, entirely for pump- 
ing. The mine is over 400 yards deep, 
and the pump raises 673 gallons of 
water, a total of 1,350 feet. The gen- 
erating plant consists of a flywheel, three- 
phase alternator driven by a vertical 
tandem-compound engine, the alternator 
furnishing 300 kilowatts at 1,000 volts 
between phases. The current is conducted 
down the mine shaft by two concentric 
armored cables, supported about every 
315 feet by iron cleats, wood-lined. The 
motor is rated at 350 horse-power, and 
is directly connected to the pump, running 
at 60 revolutions per minute. The pump 
is of the duplex, differential type, its 
plungers being about 5 inches and 7 inches 
in diameter, with a stroke of about 40 
inches. The motor weighs 30 tons, and 
was taken down the mine in pieces, being 
put together and erected there. The cur- 
rent is led to the motor at the full press- 
ure of 1,000 volts and 25 periods. The 
diameter of the stator of the motor is 15 
feet. The engine on the surface indi- 
cated 426 horse-power when the pump was 
raising its 673 gallons 1,350 feet, giving 
an efficiency between the cylinder of the 
driving engine and the power actually 
expended in the water of over 60 per cent, 
a remarkably good performance, as many 
pumps which are used in coal mines do not 
have a higher efficiency than that, without 
taking into account any losses in trans- 
mission, and in the conversion of the 
energy used in driving the pump. 


ANOTHER NEW PORTABLE ELECTRIC 
MINER’S LAMP. 


A Berlin firm has brought out another 
portable electric lamp for mines, which 
is stated to have been tested in the Konig 
colliery, near Saarbrucken, with good re- 
sults. It consists of the now usual ac- 
cumulator with which we are so familiar, 
but it is stated that two sets of cells are 
carried, and in one form of the lamp two 
incandescent lamps, so that if one goes 
out the other can be switched on. The 
lamp with two glow lamps weighs 6 
pounds, and that with only one, 5 pounds. 

The double lamp, as it is termed, costs 
35 shillings, and the single lamp 30 shil- 
lings, or the equivalent in German money. 
At the test it is stated to have given from 
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10 to 15 hours’ light, the pressures at the 
lamp terminals varying between 4.5 and 
4.25 volts during the test, and the light 
given between 1.2 and 1.5 candles. A 
test was made at the colliery mentioned, 
with the lamp in an explosive atmosphere, 
carrying the lamp rapidly through the 
air, and breaking the glass of the glow 
lamp, but no ignition of gas resulted. 


OPENING OF THE SOUTH WALES ELECTRIC 
POWER SCHEME. 


The South Wales electric power scheme 
is interesting to those who are engaged 
in mining work, as it hopes to derive a 
large portion of its revenue from collieries 
within its area. It proposes to lay down 
four power stations in different parts of 
the industrial area. The industrial area 
in South Wales is comparatively small. 
The largest portion is confined to the 
principal coal basins, and may be taken 
to lie within the space bounded by New- 
port on the east, Swansea on the west and 
Merthyr and Aberdare on the north. 
Pontypool and Pontypridd are the centres 
of the Monmouthshire and Glamorgan- 
shire coal areas, though there are out- 
lying portions further to the west. The 
power stations to be put down are—one 
in the neighborhood of Pontyridd, which 
is actually in progress, one at Pontypool, 
one near Newport, and one at Neath 
on the west, the last being to supply the 
western district. To the west, again, of 
Swansea there is the tin-plate town of 
Llanelly, and some smaller coal mines. 

Not much has been done in South 
Wales, in the towns, to provide electric 
facilities, Swansea, Cardiff and Newport 
being practically the only towns whose 
corporations have provided electric gen- 
erating plants, and those not making a 
good show. 

Merthyr has a traction plant, also sup- 
plying light, owned by a private com- 
pany, and Penarth, a suburb of Cardiff, is 
laying down a lighting plant. The South 
Wales Power Company has been warned 
off the towns unless it keeps the price up 
to a certain figure. 

Nearly every colliery in the district has 
its own lighting plant, and several have 
their own power plant, though power 
transmission has not been carried out to 
any great extent in the district. The idea 
of the power company is to supply current 
to work the collieries and other industries 
at a cheaper rate than they can generate 
it for themselves even by burning coal 
under their own boilers. 

The Trafford Park estate, near Man- 
chester, which is being worked on these 
lines, supplies current in any form, the 
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writer is informed, at three farthings per 
unit, which may be taken to mean three 
farthings per horse-power in the motor. 
Probably most collieries are paying more 
than that for their power at present, but 
it is by no means certain that the large 
collieries could not beat anything that 
an outsider could do with their own plant. 
In South Wales the idea is, the writer 
believes, to supply current at the pits at a 
charge of three half-pence per unit. This 
latter figure will look very large to Ameri- 
can engineers. 


ELECTRIC POWER DISTRIBUTION IN 
SOUTH AFRICA. 


Distribution of power by electric cur- 
rents is likely to take an important place 
in the development of South Africa after 
the peace. There is coal in abundance, 
but, as often happens, it is not in 

many cases conveniently situated for the 
gold mines, and the question arises 
whether it is cheaper to_transport the coal 
by rail and burn it, usually without the 
best economy, at the mines, or to burn it 
at the collieries and transmit the energy 
by electric currents. Where railways are 
necessary, for other reasons, between the 
collieries and the neighborhood of the gold 
mines, it may be an open question which 
is the most economical plan, but where, 
as in some cases, the coal mines lie off the 
track, and any lines connecting with them 
need not necessarily touch the gold fields, 
there will be no possible doubt of which is 
the most economical. 

Coal is not the only source of energy 
available in South Africa. Already 
some of the mines in the outlying dis- 
tricts of the gold fields are being worked 
entirely by electrically transmitted power, 
furnished originally by water. 


AN EXPLOSION IN A SINKING SHAFT, DUE 
TO AN ELECTRIC SPARK. 


An explosion occurred a short time 
since, at a colliery in Lancashire, in a 
shaft which was in process of sinking. It 
is a case which has not, to the writer’s 
knowledge, occurred before. It is usual 
now, when shafts are being sunk, to light 
the sinking by means of electric incan- 
descent lamps, arranged in a group, un- 
der a large enameled iron shade, the cur- 
rent being supplied from a dynamo on the 
surface by means of cables which follow 
the sinking, as it descends. This is about 
the roughest work that electric light is 
put to, and the cable should be specially 
protected, but it is very rarely that this 
precaution is adopted, so that the cables 
are subject to frequent accident. It is 
not often either that gas is found in a 
sinking shaft in explosive proportions. 
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The ventilation of a sinking shaft is 
usually very good, and in addition, any 
feeder of gas which is tapped is usually 
soon walled back by the regular shaft 
walling, or where it is a seam “to be 
worked from which the gas issues, it is 
got rid of by other means.” 

In the present case, however, the sink- 
ing had recently passed through a seam 
which gave off gas, and it had not been 
walled back. Also it appears that the 
lighting cables had been treated more 
harshly even than is usual in a sinking 
shaft, and they were bare in places. There 
were also in the pit a good many foreign- 
ers who did not understand the language, 
and who were not acquainted with the 
serious consequences of allowing a spark 
to pass in an explosive mixture of gas and 
air. One of them, it is stated, either by 
accident or for mischief, touched the two 
bare cables with the blade of his pick, 
a spark resulting, and the gas which was 
present being fired, with the result that 
several men lost their lives. The usual 
lesson is wanted—care. 


Manufacture of Electro-Steel in 
Sweden. 


At the meeting of the Iron Manufac- 
turers’ Association (Brukssocieteten), at 
Jernkontoret, recently, Engineer F. A. 
Kjellin and Mr. Benedicks gave some very 
interesting information about the produc- 
tion of electro-steel at Gysinge. 

The problem of smelting stecl by elec- 
tricity, writes Consul Robert S. S. Bergh, 
of Gothenburg, has for a long time at- 
tracted the attention of inventors, and 
experiments have often been made here. 
By the advice of Engineer Kjellin, Mr. 
Benedicks decided, in 1899, to build at 
Gysinge an electric eteel furnace without 
electrodes. 

In the latter part of February, 1900, 
the first furnace was finished and ready 
for trial, and after a few experiments 
the first ingot was produced. The stecl 
was found to be of excellent quality. The 
problem was thus solved technically, but 
not economically, for, with the dynamo of 
78 kilowatts used, not more than 270 
kilogrammes (575 pounds) of steel were 
obtained in 24 hours, and in the fur- 
nace there was not room for more than 
80 kilogrammes (176 pounds). A larger 
furnace was seen to be necessary, and this 
was completed in November, 1900, and 
proved to be a great improvement. In 
the second furnace, which held 180 kilo- 
grammes (397 pounds), from 600 to 700 
kilogrammes (122 to 134 pounds) of steel 
were produced in 24 hours. The Gysinge 
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sulphite factory burned down on August 
11, 1901, and it was decided to build steel 
works in its place and to use the water 
power available there. For the steel fur- 
nace there was utilized a turbine of 300 
horse-power, with direct-coupled gener- 
ator. The new furnace is to hold 1,800 
kilogrammes (3,970 pounds), and the 
production is estimated to be at least 1,500 
tons a year if charged with cold raw mate- 
rial. 

Engineer Kjellin said that the steel 
produced is of superior quality and char- 
acterized by strength, density, uniformity, 
toughnese, and the ease with which it can 
be worked in cold, unhardened condition, 
even when containing a very high per- 
centage of carbon. Compared with other 
steel, it also has less tendency to crack or 
warp when hardened. 

The reason why this steel, in certain 
qualities, differs from other steel, e- 
pecially in its softness when unhard- 
ened is considered to be its freedom from 
gases. The manufacture of special steel, 
with nickel, chrome, manganese, or wolf- 
ram, will, of course, not meet with any 
difficulties. The chrome steel and wolf- 
ram steel produced at Gysinge have proved 
to be excellent for lathe tools. When 
used for permanent magnets the Gysinge 
wolfram steel has been found to give 
stronger magnets than other wolfram 
steel, and has not warped in the harden- 
ing. 

From estimates made it has been ascer- 
tained that the furnace used at Gysinge, 
which is simple in construction and easily 
managed, has prospects of competing, as 
to cost of operation, with the furnaces 
heretofore used for fusion of steel, espe- 
clally as it yields steel of a better quality. 

For this country, with its good ores and 
large supply of water power, the electric 
method of smelting steel ought to be of 
great importance, and abroad, where blast 
furnace gas is becoming a cheap source of 
power, it ought to come into extensive use. 

After the lecture Engineer Wahlberg 
made some statements concerning tests 
of steel ingots from Gysinge, which had 
been found to be uniform and homogene- 
ous. Microscopic examinations had indi- 
cated that there was no difference between 
the electro-steel and crucible steel, which 
was so much more remarkable as the elec- 
tro-stee] in other respects had different 


qualities. 
ee 


The expression in the catalogue “weight 
per mile per ohm 5,600 pounds,” means 
that a wire one mile long and having a 
resistance of one ohm would have the 
specified weight. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XXXIill. 


BY A. E. DOBBS. 


In order to get the same magnetic effect, 
the two outside coils should also have 
2,000 turnse—1,000 at eaeh end of the core. 
But 2,000 turns, outside of the others, 
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Fro. 187.—RePEAaTING CoiL-SPLit WINDINGS. 


would almost double the length of wire 
and greatly increase the resistance. How- 
ever, this can be balanced in another way, 
əs shown in Fig. 138. In this case is 
represented the way that battery is gen- 
erally fed into the induction coils of a 
central battery system, and the two coils 
are crose-connected instead of being in 
series, as in Fig. 137. Thus one inside 
coil is connected to one outside coil at the 
opposite end, and vice versa, and, as the 
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other does not unbalance the lines con- 
nected in this way. 

A grounded line, for example, might be 
quiet when joined to another line of the 
same kind and the same length. A com- 
mon return line or a leaky toll line might 
give very satisfactory local service, but 
when joined to a very long metallic circuit 
line the static capacity of the long line 
completely overbalances the shorter with 
the result above stated. For this reason, 
when circuits are to be connected to- 
gether, as from a local grounded or com- 
mon return circuit to a long-distance cir- 
cuit, the connection is generally made 


Fie. 138.—Co1Ls Crose-CONNECTED INSTEAD 
OF IN SERIES. 

through a repeating coil, as shown in Fig. 

140. For the sake of simplicity, the cord 

circuits connecting with the toll section 
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Fic. 140.—GROUNDED LINE AND METALLIC CrrRcuIr CONNECTED. 


four coils are as nearly equal as it is pos- 
sible to make them, this produces a per- 
fect electrical and magnetic balance, and 
constitutes an ideal method for connect- 
ing coils together. In patent office dia- 
grams this coil is generally shown, as in 
Fig. 139; in other diagrams it is some- 
times called a Y-winding. The use of re- 
peating coils between lines of different 


of the board are often connected to a re- 
peating coil, as shown in Fig. 141. It is 
not necessary that this repeating coil 
should be balanced, for it is generally 
joined in series, as is shown in Fig. 137, 
the winding in that case being probably 
125 ohms on one side and 200 or 250 
ohms on the other. A combination that 
gives a difference of 175 and 250 ohms 


Fie. 141.—RePsaTiING Coit IN CORD CIRCUIT. 


length is made necessary by the fact that 
if a grounded line, for example, is con- 
nected to a long metallic circuit line, 
there will be an unbalancing of the cir- 
cuits that will make conversation diffi- 
cult, if not almost impossible. The quiet- 
ing effect of a repeating coil consists in 
the fact that each circuit ends at the coil, 
and the repetition from one line into the 


is frequently used in this connection. 
Still there are many cases where a per- 
manent connection with a cord circuit is 
not considered desirable, as many people 
connected to a local exchange will have 
metallic circuit lines which are best con- 
nected through without the intervention 
of a repeating coil, which always inter- 
feres to a certain extent with the clearing- 
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out signals. Therefore, the connection is 
often made, as in Fig. 142, where a re- 
peating coil is thrown in by means of a 
special key. When the operator connects 
to a short toll line, she does not use the 
repeating coil at all, but with a longer one, 
however, should she find it noisy, she de- 
presses the key and puts the repeating 
coil in circuit, which gnerally improves 
the service by quieting external distur- 
bances. 

The advantage of this system is that it 
leaves the cords free to connect with other 
parts of the board, if desired. Figs. 143 
and 144 show a repeating coil made by a 
well-known manufacturer, which has been 
very carefully proportioned. The core is 
surrounded by a tube of hard fibre, and 
the insulation further carried out by hard 
fibre washers, one in the middle and two at 
the end. In order to complete the mag- 
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Fie. 189.—CENTRAL BATTERY COIL 
CONNECTION. 


netic circuit, an iron cap covers the end 
which connects with a piece of wrought- 
iron pipe, which covers the entire core, 
making it water-proof as well as fire- 


Repeating Coil 


Fic. 142.—Repearine Coit Key. 


proof, ensuring a magnetically closed cir- 
cuit. It will be seen that there are four 
winding spaces, one at each end of the 
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core. The ends of the winding are brought 
out through holes in the end of the iron 
cap, both front and rear, and can be cross- 
connected in any desired manner. 

The proportions of this coil are aa 
follows: 

- Depth of winding, 14 inch; space inside 
of case, 534 inches; thickness of fibre 
heads, 14 inch; thickness of fibre middle 
division, 14 inch; diameter of fibre heads, 
144 inches; diameter of fibre core 


(outside), 54 inch; length of winding 
spaces, each, 24} inches; depth of each 
winding, 14 inch; average diameter of 


Fic. 148.—IRONCLAD REPEATING COIL. 


windings (outside coil), 13 inches; 
average diameter of windings (inside 
coil), % inch; size of wire No. 30 B. & 
S. G., single-cotton covered; number of 
turns in each layer of winding, 160; num- 
.ber of layers in each coil, 18; total number 
of turns, each coil, 2,280; number of feet 
in each winding, outside coil, 1,036; num- 
ber of feet in each winding, inside coil, 
600; resistance, outside coil, 107 ohms; 
resistance, inside coil, 68 ohms; total re- 
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The Results of the Reichsanstalt Tests 
of the German Nernst Lamp. 


The Allgemeine Elektricitéts Gesell- 
schaft, Berlin, give the following results 
of teste made by the Reichsanstalt with 
their model of the Nernst lamp. The 
lamps tested were of model B, one with a 
straight luminous filament and the other 
with a bent luminous filament. The 
tables give the figures obtained for the 
two kinds of lamps. 


I—LAMPS WITH STRAIGHT LUMINOUS 
FILAMENT. MEAN OF FIVE LAMPS. 
TENSION 220 VOLTS. 
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0 0 264 85.1 ox 1.68 
50 0.961 R4 7.7% 1.77 
100 0 260 83 3 8.0% 1.77 
290 0.258 80 1 14.0% 1.85 
300 0.°42 97.5 91.6 x 1.98 
400 0.287 26.5 NDI 1.97 
Mean 
during | 0.2851 | 90.1 | ...... 1.83 
hrs. 


Of the five lamps the filament of one 
burnt out after 310 hours, of another 
after 379 hours, the three remaining fila- 
ments being intact at the end of 400 
hours. The mean longevity of a filament 
thus exceeded 378 hours. The heating 
spirals were uninjured. 


sistance, when both sets of windings are 
connected together in series; outside coils, 
214 ohms; inside coils, 136 ohms. 
Understand, that this is a repeating coil 
built for toll-line work and the resistance 
of its windings is therefore likely to be 
much higher than those used in central 
battery work, although the frame and 
general dimensions of the coil remain the 


same. 

Other coils used in central battery 
work vary considerably from this standard, 
coarser wire sometimes bringing the re- 
sistance of each side as low as twenty 
ohms, but that is a matter of detail for 
manufacturers to work out, as each sys- 
tem requires ite own special devices. 


II—LAMPS WITH BENT LUMINOUS FILA- 
MENTS. MEAN OF FIVE LAMPS. 
TENSION 220 VOLTS. 
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Of the five lamps one of the filamente 
gave way after 150 hours, the other four 
were intact after 400 hours. The mean 
longevity, therefore, exceeded 350 hours. 
The heating spirals of two lamps gave 
way after 110 hours and 395 hours. The 
mean longevity of the lamps, having re- 
gard to the heating spirals, is, therefore, 
291 hours. The lamps, of which the 
measurements are given in table I, are at 
present in the market. Those lamps to 
which table II refers are in preparation, 
but the A. E. G. are not yet able to specify 
a date at which they will be able to supply 
them. The present demand for Nernet 
lamps has already necessitated large addi- 
tions to their factory.—Electrical Re- 
view (London), July 4. 


Book Review. 


‘‘ Konstruktionstafeln für den Dynamobau.” 
Professor E. Arnold. Price, Part 1, 40m. 20pf.; 
Part II, 40m. 20pf. Published by Ferdinand 
Enke, Stuttgart. Size, 1515 by 201, inches. 


These works consist of two portfolios 
containing plates showing the details of 
design and construction of various types of 
dynamo-electric machines. 

One portfolio—Part I—contains draw- 
ings relating to continuous-current ma- 
chines, and in the other—Part II—the 
plates and diagrams are all of alternating- 
current machines. 

Part I consists of 60 plates which give 
designs of 41 continuous-current machines 
of nearly every standard type and rang- 
ing from 31% to 1,000 kilowatts in size. 
All drawings are to scale, and an extensive 
table which accompanies each folio gives 
the principal data concerning each de- 
sign, the chief dimensions, winding data 
and calculated constants all being in- 
cluded. 

There are numbers of drawings of de- 
tail parts such as commutators, brush- 
rings and yokes, brush-holders and field- 
magnet frames. 

Part IT contains designs of 29 gener- 
ators of from 20 to 1,500 kilowatts out- 
put, 9 rotary converters, 13 asynchronous 
motors and 8 transformers, besides detail 
drawings of armature sections, field 
frames and arrangement of pole-nieces, 
exciters and methods of driving. A com- 
plete table of data such as accompanies 
Part I is also included. 

It is undoubtedly a useful and valuable 
addition to the literature of dynamo- 
electric machinery, though with only two 
exceptions in Part II the practice, designs 
and methods given are exclusively those 
of continental Europe. 
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ELECTROLYSIS AGAIN. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 


I note in recent issues of some promi- 
nent New York newspapers some editorial 
comments and letters criticising your edi- 
torial cf July 5, concerning electrolytic 
action in pipe systems. The opinions 
therein expressed are typical of those writ- 
ten from a gas and water-pipe standpoint, 
and, like most newspaper articles on tech- 
nical subjects, can hardly pass any scien- 
tific controversy. However, they undoubt- 
edly voice some popular misconceptions 
of electrolysis, and a few remarks may 
therefore be in order. 

Electrolysis of gas and water pipes oc- 
curs in the following way: The electric 
current from trolley cars, in endeavoring 
to return to the power-house, enters the 
piping system, which it traverses accord- 
ing to the laws of the path of least resist- 
ance. At the point where it leaves the 
pipe it creates electrolytic corrosion. 
Plainly there are two ways of stopping 
this. One is to prevent the current from 
leaving the pipe under electrolytic condi- 
tions, and the other is to keep it out of 
the pipe altogether. Unfortunately the 
methods by which these results are at- 
tained are in direct opposition to each 
other. To mix them is worse than mixing 
homeopathy and allopathic practice; and 
as most embryo engineers are (partly) 
familiar with the mixture only, it is not 
surprising that discussions on this subject 
are participated in by many irresponsible 
communicants who base short-sighted con- 
clusions on what they have seen, and who 
seem utterly incapable of looking at the 
subject in a scientific, broad-minded way. 

A New York Times editorial ventures 
to criticise your suggestion of breaking up 
the continuity of water and gas pipes by 
insulating joints to avoid electrolytic 
troubles therein. Our lay-writer is moved 
to ask when electricity is destructive of a 
good conductor and conservative of a poor 
conductor. He supposes that the good 
conductor is the only one never injured 
by an electrical current, and he states that 
if this assumption is not correct he will 
have to revise his judgment on nearly 
every subject of electricity. While it is 
to be hoped that such a step will not be 
necessary, for it might be radical, I fear 
that if he wishes to avoid sophistry he 
will have to confine his remarks to the is- 
sue. He seems to have lost sight of the 
fact that the scheme proposed in your edi- 
torial, of making the pipe return a poor 
conductor, is not to make the metal im- 
mune to electrolysis, but to keep the cur- 
rent out of it. Electricity has a habit of 
flowing in diminished volume in poor 
conductors, other things being equal, and 
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electrolysis is directly proportional to the 
volume of flow and the time during which 
the flow occurs. 

Of the two methods of preventing elec- 
trolysis previously referred to, one is to 
make the pipe line an absolutely continu- 
ous metallic structure and connect it 
solidly to the return feeders at all points 
where current tends to leave it. This, of 
course, invites large currents to enter the 
piping systems and leave it at the points 
thus protected. This is rarely satisfac- 
tory as the current distribution is con- 
tinually changing with the position of the 
cars. 

The other plan is that suggested by 
your editorial, namely, to break up the 
electric continuity of the piping system 
so thoroughly that currents will not enter 
it, but will by Ohm’s law remain almost 
entirely in the rail return. 

One broken joint in the pipe line carry- 
ing a heavy current is the seat of formida- 
ble electrolysis. ‘This is as far as many 
students of the subject go. They assume 
that another break would present equal 
trouble, and therefore condemn insulating 
joints, forgetting that each instance of 
electrical discontinuity reduces the cur- 
rent, and with it the electrolysis, thereby 
dividing instead of multiplying the dam- 
age. A sufficient number of good insu- 
lating joints, supplemented by complete 
disconnection from the rail return and 
insulation of the body of the pipe itself, 
will reduce the current so that the elec- 
trolytic effect is trifling. These are mat- 
ters of positive practical experience. 

The piping companies loudly insist that 
the railway companies shall reenforce 
their rail returns and bond their rails 
tightly together, alleging, and very truly, 
that unless this is done the current will 
enter their piping systems. They fail to 
appreciate that the converse is equally 
true, and that if the electrical continuity 
of their piping systems is broken up, the 
current will remain practically in toto in 
the continuous metallic returns to the 
power-house. It is very natural for the 
pipe company experts to advocate the 
method that makes the least work for 
them, and to ridicule the expedients of the 
other school by relating perfectly truth- 
ful instances of their inefficiency in cases 
of mixed method; and as seeing is believ- 
ing without qualification, the lay-mind is 
profoundly impressed, and it is surprising 
how quickly a profoundly impressed lay- 
man clothes himself with the dignity of 
expert authority. 

Further on, the newspaper editorial 
gives a description of the electrolytic 
phenomenon which, to say the least, ts 
original. The editorial writer says that 
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“the conductivity of wet ground is so 
nearly that of cast iron that very little 
resistance in shape of a break in the con- 
tinuity in the best conduction which a 
pipe line is capable of offering will cause 
a current to leave it, snapping off in 
sparks. [!!] Each spark is a miniature 
arc, with a base of intense heat. It is 
there that the phenomenon of the elec- 
trolytic destruction takes place.” This is 
certainly an effusion worthy of the Lime- 
kiln Club. 

Let us for a moment revert to the facts 
in the case. Electrolytic action is a sim- ` 
ple and quiet chemical decomposition, 
taking place very much like the dissolv- 
ing of metal in an acid, and without 
pyrotechnics of any kind. It is propor- 
tional to the volume of current and to the 
time that it flows. It will attack any con- 
ductor, either poor or good, at the point 
of leaving if the conditions are such as to 
invite electrolytic action. It can be effec- 
tively checked by making nil the volume 
of current flowing. This, as your edi- 
torial very correctly states, can be done 
by thoroughly breaking up the electrical 
continuity of the piping system. A par- 
tial attempt to do this will be worse than 
to leave the metallic continuity intact, 
and the experience and judgment of most 
of the newspaper communicants seem to 
be drawn from such cases, which are fre- 
quent in practice. If the conductivity 
of wet grounds were nearly that of cast 
iron, it is probable that there would be 


little choice between the iron pipe and 
the ground, which would make the con- 
struction of insulating joints difficult. 
Unfortunately, the most conducting loam 
saturated with salt-water measures about 
20 ohms to the cubic yard, while a cubic 
yard of cast iron, specially alloyed for 
high resistance, has a resistance of about 
0.0000011, making the conductivity of 
cast iron almost twenty million times as 
great as that of moist conducting earth. 

The writer of the newspaper article- 
recommends as an insulating joint the 
hub and spigot joint packed with rope 
yarn and lead, lead being suitable as an 
insulator by reason of its low conducting 
powers! Asserting that such joints exist 
in piping systems, he points out the fact 
that the electrolysis is not checked. While 
such a joint is a relatively poor conductor 
for return currents, it is by no means an 
insulator, and will permit large currents 
to flow through it to its own detriment; 
in short, it well illustrates the effect of a 
partial application of the one method in 
a system primarily equipped for protec- 
tion by the other plan. 

These newspaper articles are, however, 
valuable and should be studied with care, 
for they are the gospel of many and show 
the street railway engineer the character 
of expert opinion with which he has to 
deal. GrorGE T. HANCHETT. 


New York, July 12. 
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“THE DISSIPATION OF ENERGY BY 
ELECTRIC CURRENTS INDUCED IN 
AN IRON CYLINDER WHEN RO- 
TATED IN A MAGNETIC FIELD.” 


BY ERNEST WILSON.* 


The effect which induced electric cur- 
rents have upon the distribution of mag- 
netism in an iron cylinder, when rotated 
in a magnetic field, has formed the sub- 
ject of communication, ł and it is the 
object of this paper to deal with the 
energy dissipated by these electric cur- 
rents.{ A comparison will be made be- 
tween the results of experiment and 
theory. In connection with the latter, 
I have to thank J. B. Dale, Esq., M.A., 
assistant lecturer in mathematics, King’s 
College, London, for a contribution which 
at his wish I append to this paper. The 
cylinder used in the experiments has 
diameter and length each ten inches 
(25.4 cm.). Since the previous experi- 
ments were made, additional holes have 
been drilled in a plane containing the 
longitudinal axis of the cylinder, and its 
present section is shown in Fig. 1. 

Insulated copper conductors have been 
threaded through these holes, and enclose 
areas indicated by the thick lines in Fig. 1. 
The coils are numbered 1, 2’ and 4, and 
enclose areas of 25.8, 232 and 264 sq. cm. 
respectively. As in the previous experi- 
ments, the electro-motive force in each 
coil has been calculated from the observed 
deflection of the needle of a D’Arsonval 
galvanometer placed in each circuit. The 
deflections were observed simultaneously, 
thus enabling the relative phase-displace- 
ments to be determined. 

SPECIFIC RESISTANCE. 


The specific resistance of the material 
of the cylinder has not been directly de- 
termined. The late Dr. John Hopkinson 
gives 10.5 x 10-® ohms for mild steel,§ 
and I have used 10 x 1076 ohms in con- 
nection with the cylinder. A remarkable 
case of high specific resistance, combined 
with high magnetic permeability and rela- 
tively small dissipation of energy by mag- 
netic hysteresis under alternating magnetic 
force, is an alloy of iron and aluminum, || 
in which the specific resistance is 39 x 1076 
ohms. Provided it keeps its good quali- 
ties after prolonged use, this alloy should 
prove of great value. 


EXPERIMENT. 


The rate at which energy is being dis- 
sipated by electric currents induced in the 


* Read before the Royal Society, June 12, 1902, 

+See Wilson, * Roy. Soc. Pro.“ vol. Ixix. p. $35. 

+I wish again to acknowledge the grant for the purpose 
of thi« research which was voted to me by the council of 
the Royal Society cut of the government g ant. 

§ See "' Phil. Trans ,’* 1885. 

I See Barrett, Brown and Hadfield, * Inst. Elec. Eng. 
Journ ,“ vol. xxxi, part 4, pp. 681 and 10). 
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cylinder, has been obtained in the follow- 
ing manner: The horizontal radius in 
Fig. 2 has been divided into ten equal 
parts and the cylinder is supposed to be 
cut by vertical planes 0, a, B, y 

passing through the points of intersec- 
tion, the plane 0 containing the axis of 
the cylinder. The circles 1, 2’, 4 show 
the paths traversed by the longitudinal 
sides of the exploring coils during rota- 
tion of the cylinder. In the plane a let 
6, 6,, 6, be the angles which the plane of 
the exploring coils makes with the hori- 
zontal when the coils 1, 2’ 4 have respec- 
tively one of their longitudinal sides in the 
plane a. Three paths of induced electric 
currents of the plane a are now assumed. 
No. 1 is taken to be the rectangle having 
its two sides, which are parallel to the 
longitudinal axis, equal to and coinciding 
with the sides of the coil, and its two 
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2° 4 at angles 6, 6, respectively in Fig. 3. 
The rate of dissipation of energy in watts 
is taken to be the square of this electro- 
motive force in volts, divided by the re- 
sistance of the path in ohms. These watts 
have been plotted on square paper, and 
the total watts in the plane a have been 
obtained by integration with respect to 
the vertical distance from the horizontal 
axis. Finally, by integrating with respect 
to the horizontal axis oz, the total watts 
dissipated in the half cylinder have been 
found. The figures thus obtained at 
periodic times, 45, 90 and 360 seconds, 
for general value of the total flux of in- 
duction between the pole pieces, are set 
forth in table [. Strictly this method is 
only applicable when the electro-motive 
forces of coils 1, 2’ and + are in phase. 
With a periodic time of 36V seconds the 
curves are nearly in phase for all values of 
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Kies. 1 AND 2.—SHOWING DIAGRAMMATICALLY SECTION OF EXPERIMENTAL CYLINDER. 


other sides the straight lines necessary to 
complete the rectangle in the plane a. 
Similarly with regard to coils 2’ and 4. 
Each path is assumed to have a cross-sec- 
tional area of one sq. cm. throughout its 
longitudinal length, and this area multi- 
plied by the sine of the angle which the 
plane of the coil makes with the horizon- 
tal, throughout the remaining portion of 
its length. The electric resistance of 
each path has been calculated in ohms. 
Fig. 3 gives a set of curves obtained with 
360 seconds periodic time, and maximum 
average induction 19,900 C. G. S. units 
per square centimetre for No. 4 coil. The 
curves give the electro-motive forces in 
volts per turn for coils 1, 2’ and 4 re- 
spectively. The electro-motive force of 
No. 1 coil at angles @ on each side of the 
point 0. where the curve cuts the axis of 
time, has been halved. and the sum of 
the values thus obtained is taken to be 
the effective electro-motive force in volts 
acting around the assumed path of the 
induced electric current. Similarly for 


the external magnetizing force, but this 
is not the case for the other periodic | 
times, except at the high forces. The 
electro-motive-force curves are assumed 
to be in phase in each experiment when 
applying the above process of integration. 
INFLUENCE OF WAVE-FORM. 

If reference be made to Fig. 3 it will be 
seen that No. 4 coil gives an electro- 
motive force whose wave-form lies between 
a sine curve and a rectangle. Suppose 
that the electro-motive-force curve of 
No. 4 coil were a rectangle having the 
same area as a sine curve about the same 


base line. Since the maximum ordinate 


of the sine curve is 7/2 of the ordinate of 
the rectangle, it follows that the minimum 
induction density in the case of the rec- 
tangle will be 2/z of the average induction 
density. Since also with the rectangle 
the electro-motive force is constant for 
the No. 4 coil, the induction density will 
increase inversely as sine 6, (Fig. 2). The 
value of the intensity of magnetic induc- 
tion in each of the planes a, 8, y . - - has 
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been calculated, and the graphical treat- 
ment described in connection with the 


experiments has been applied. It gives as 
2¢2 


BP 
a result 2.08 10% 


centimetre dissipated by induced currents, 
the symbols having the definition given in 
the next section of this paper. The 
graphical treatment has also been applied 
when the intensity of magnetic induction 
Bf? pP 

Top for the 
watts per cubic centimetre. This formula 
is in close agreement with the result of 
theory. We should expect, therefore, 
that the experimental results would give 
a less rate of dissipation of energy than 
dictated by the consideration of constant 
intensity of induction, and this is found 
to be the case. It may be mentioned that 
as the above graphical methods rest upon 
calculation, the paths of the respective 
curves were determined by many more 
points than were possible in connection 
with the experimental results. 


for the watts per cubic 


18 constant, and gives 3.93 


THEORETICAL CONSIDERATIONS. 


Let B = average induction per square 
centimetre in C. G. S. units. 


f = frequency in complete periods 
per second. 


p = specific resistance of the ma- 
terial of the cylinder in ohms. 


t = 21 = length of cylinder in 
centimetres along its longi- 
tudinal axis. 


2nl = diameter of cylinder in centi- 
metres. 


R = maximum radius of cylinder 
in centimetres. 


z, Y, z be axes as shown in Figs. 1 
and 2. 


In any plane section such as a, Fig. 2, 
one can consider three distributions of 
the currents induced in the cylinder by 
rotation in a magnetic field, the lines of 
force being parallel to the planes a, £, y, 

- and at right angles to the longitu- 
dinal axis of the cylinder. 

(1) There is the distribution assumed 
by Baily* in which the electric currents 
flow in rectangular paths similar to the 
boundary of the plane of section aßy 

. On the assumption that the rate 
of cutting lines of force is proportional 
to the distance from the centre of a plate, 
and that the distribution of magnetism is 
such that any point in the plate is cutting 
lines of force during two-thirds of a revo- 
lution, and that for the remaining one- 
third revolution the point is traveling 
along the lines of force, Baily has shown 


* See * Phil. Trans.,”’ A, vol. clzxxvii (1896), pp. 715-746, 
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that, when R is great compared with ż, 
the average rate of dissipation of energy 
per cubic centimetre of the plate is given 
BPP 
10"*p ` 

that the cylinder rotates about its longi- 
tudinal axis in a truly uniform magnetic 
field. Assume also with Baily that the 
length of the path of the induced current 


in watts by the formula 3 Assume 


= 4z + nz sin & = 4z 
1 + n TTR) | oms., 
nl 


and that the electric resistance of the path 


_ 4zp E 1 vy (nr? — 2) 
Ta d +n ee ohms. 
The electro-motive force in volts = 


8z*xfnBl0*. Then the total rate of dis- 
sipation of = in watts 


itn ise if on; 
and this educa to 
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10p i 2n ny/(l—n’) 
(1 — n’) 
(1 + 2°) 


(tan= ) l when n is less 


than unity. 

The average watts per cubic centimetre 

of the cylinder as given by the above 
formulæ are 


B: Pr B? Pe 

7.16 ae = = 1.79 ia when n = 1. 
Bs? B? 

19.7 - ri = 4.9 e when 2 = 200. 


When n = = the value of = : 


2n maf (1=n') 


a 1 — N s 
1 
(tan N| II ) lS 


very small indeed. 
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By modifying the expression for the 
resistance of the rectangular path, Mr. 
Dale shows that the watts per cubic centi- 
metre = 4.69 yas when n = 


L0'%p 
12.6 Tom when n is much greater than 


unity. 


1, and 


(2) There is the distribution assumed 
in connection with the experiments, that 
is, the induced currents distribute them- 
selves on the surface of cylinders similar 
to and concentric with the cylinder ex- 
perimented upon. Mr. Dale has dealt 
with this case theoretically for a uniform 
magnetic field, and shows that the watts 
per cubic centimetre of the cylinder = 


3. 05 oa when n = 1, and 7.9 son 
when » is much greater than unity. The 
former co-efficient is in very good agree- 
ment with the graphical result, which is 
3.93. 

(3) Thero is the case in which the 
current density in any path is constant 
throughout the whole length of the path. 
Mr. Dale has also dealt with this case 
theoretically and shows that the watts 

2 

per cubic centimetre = 4.09 2 iui when n 
P eo 
soy when n is much 


greater than unity. 


= 1, and 11.1 


COMPARISON OF EXPERIMENT WITH 
THEORY. 


2 2 
In table I the formula 3.95 Ti, 


multiplied by the volume of the half 
cylinder, is used, in which B is the maxi- 
mum average value of the intensity of 
magnetic induction given by coil No. 4. 
It will be seen that experiment gives a 
lower value for the total watts in the half 
cylinder than the formula, and this is to 
be expected from the wave-form. 

At 45 seconds periodic time and maxi- 
mum average induction density for No. 4 
coil 5,900, the ratio of the watts given by 
theory and experiment is 3.15, which is 
much larger than the average. The 
explanation is that the magnetic induction 
is crowded to the surface of the cylinder, 
and as the wave-form for this portion is 
more nearly rectangular, the result is to 
make the watts given by experiment re- 
latively smaller. At periodic time 90 
seconds we see the same influence at work 
when maximum average induction density 
given by coil 4 is 6,700. On the other 
hand, there is no great difference between 
the results at 360 and 45 seconds periodic 
time with approximately uniform distri- 
bution of the intensity of magnetic induc- 


tion. 
(To be continued.) 
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Electrical 


Patents 


A novel guard for third rails of ele- 
vated railways has been patented by 
Sterling Elliott, of Boston, Mass., his 
object being to prevent the falling of 
sparks upon persons or things below the 
track. To this end he places upon oppo- 
site sides of the rail upright. guards, 
which may be constructed of plank, that 
rest upon the lower rail flanges and ex- 
tend above the head, being spaced a slight 
distance therefrom. These guards are 
held in place by bolts which pass through 
the rail, suitable spacing collars being 
interposed between the rail and guards to 
hold the latter in proper position. As a 
result, it will be seen that any sparks 
formed will drop between the guards and 
thus can not fall to the street below. 


GUARD FoR TarrRD-Rar. SYSTEM. 


Small openings are made at suitable in- 
tervals to permit the escape of water. 
An electrical cauterizing instrument has 
been invented and patented by Mr. Walter 
B. Batcheller, of Chicago, Ill., who has 
sold his entire interest in the same to 
George G. Hunter, of Des Moines, Iowa. 
He employs a body which is in substan- 
tially the form of a pistol grip and com- 
prises bwo mating sections detachably se- 
cured together and constructed of insu- 
lating material such as hard rubber. These 
sections have longitudinal grooves in their 
adjacent faces, forming, when the sections 
are placed together, conduits through 
which pass the conducting wires. The 
upper edge of the body is straight, so that 
an operator can hold it in the line of vision 
and sight over it if required to look into 
a person’s mouth or other cavity when 
using the instrument. The ends are pro- 
vided with suitable binding-posts con- 
nected with the conducting wires, one set 
of these posts being arranged to receive 
the cauterizing wire, battery wires being 
connected to the other set. One of the 
conducting wires leading through the body 
is formed in two overlapping sections, the 
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ends of which are normally spaced apart 
so as to open the circuit, and a trigger 18 
pivoted in a suitable cavity in the body, 
this trigger being arranged to engage one 
of the overlapping ends and force it into 
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engagement with the other, thereby com- 
pleting the circuit. It will be apparent 
that the operator can readily apply the 
structure to the part to be operated upon 
and instantly close the circuit by pressing 
upon the trigger. In like manner, the 
circuit may be instantly opened by releas- 
ing such pressure. 

Mr. Charles P. Steinmetz, of Schenec- 
tady, N. Y., has patented an improvement 
in electrical lamps of the pyro-electric 
type in which a glower is employed that 
ig non-conductive at ordinary tempera- 
tures, but becomes conductive when 
heated. These glowers are ordinarily 
small sticks of magnesium or other earthy 
metal, having fine platinum leading-in 
wires wrapped around their ends. It has 
been found, however, that after the lamp 
has been running a while, the contact be- 
tween these wires and the stick becomes 
greatly impaired, the stick growing 
smaller where the wires are wrapped 
around it, so that the winding becomes 
loose. The improvement resides in en- 
closing the wire-wound ends of the stick 
in magnetite and then fusing. This pre- 
vents wasting away of the stick and the 
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GLOWER FOR Pyrko-ELEcTRIC LAMPS. 


ends run much cooler than those of the 
ordinary lamp of this type. Magnetite 
(Fe,O,) has the advantage of being con- 
ductive at all temperatures, slightly ao 
when cold, but increasing rapidly with a 
rise in temperature. Moreover, it can be 
fused to make a firm compact mass at the 
joint between the wire and the stick, but 
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yet it will successfully withstand the heat 
at which the atick becomes incandescent. 
In carrying the invention into effect, the 
magnetite or the like in powdered form 
is sprinkled on the platinum wires where 
they are wound upon the ends of the 
glower. These ends are then heated for a 
moment, in a small electric are between 
carbon points, to melt the magnetite about 
the wires. 

An electrically operated bottle-cap- 
ping machine has been patented by Mr. 
Louis K. Borie, of San Francisco, Cal. 
He employs two upright electromagnets 
of the solenoid type that are spaced a 
slight distance apart, and comprise two 
solid cores fitting in spools. A head con- 
nects the lower ends of the magnets and 
is attached to a base, upon which is 


ELECTROMAGNETIC CAPPING MACHINE. 


mounted a suitable switch controlling the 
current to the magnets. The upper ends 
of the movable cores are connected by an 
upper head that is thus movable toward 
and from the lower one. These two heads 
carry, respectively, upstanding and de 
pending arms that are arranged between 
the electromagnets and have jaws on their 
adjacent ends, which jaws are set in oppo 
sition to each other, and are properly 
shaped to embrace and crimp the bottle 
caps. The lower arm is adjustably 
mounted so that it can be removed toward 
and from the lower one. These two heads 
can be adjusted to act with varying de- 
grees of pressure and on different sizes 
of bottles. 

Mr. W. N. Gove, of Philadelphia, Pa.. 
has recently been granted a patent for an 
improved gravity battery, such as are 
used to operate four-ohm resistance tele- 
graphic sounders, and for other purpose. 
The improvement consisting of an amalga- 
mation of three different kinds of metal 
which is substituted for the copper ele- 
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ment now in use in these batteries; the 
new electrode seemingly making a better 
conductor of electricity and the electro- 
motive force being greater than the -cop- 
per cell, probably because of the amal- 
gamation of these metals. Instead 
of it being necessary to use two 
cells for the above mentioned purpose, 
it is claimed by this inventor that 
only one cell is necessary when the 
battery is constructed with the amalga- 
mated metal, thus the saving in metal 
being about one half. The new combina- 
tion metal is also cheaper than copper, 
and can be used in other batteries where 
the last named metal is one of the ele- 
ments. 

The Shelby Electric Company, of 
Shelby, Ohio, controls a patent recently 
issued to Mr. Adolphe A. Chaillet, a 
Frenchman residing in Shelby, Ohio. 
The inventor’s idea, practically stated, 


IMPROVED INCANDESCENT ELECTRIC LAMP. 


is to flatten the coil, and also 
flatten the end of the globe or bulb 
so that the greatest intensity of light 


shall be thrown downwardly. The fila- 


ment is coiled in a form which presents 
a loop that is elongated transversely of 
the axis of the lamp, or in other words, the 
loops are substantially elliptical, the 
major axes being transverse to the longi- 
tudinal axis of the lamp. The globe is 
likewise flattened at its tip end so that the 
glass wall is substantially parallel with 
the lower lines of the filament loops when 
the lamp suspended from above. 

Mr. George H. Russel, a citizen of 
Pittsfield, Mass., has just patented im- 
provements in overhead trolleys. The 
bifurcated portions of the harp have 
aligned openings and are also provided 
with dove-tailed grooves in their oppos- 
ing inner faces. In these grooves are 
slidably mounted journal blocks normally 
held against displacement by flat metal 
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springs carried by the blocks and engag- 
ing in the aforesaid openings. The axle 
for the wheel is fastened to these blocks 
and extends across the space bebween 
them, being held against rotation by a 


OVERHEAD TROLLEY DEVICE. 


square head fitting in a similar opening 
in one. The wheel, which is of the usual 
shape, rotates upon the shaft, and is nar- 
rower than the distance between the 
blocks, so as to accommodate itself to any 
unevenness in the trolley wire. In order 
to hold it centered, however, a U-shaped 
spring is employed, the ends of which 
straddle or embrace the wheel, being pro- 
vided with openings through which the 
axle passes. The bowed portion of this 
spring is seated in the lower end of the 
bifurcation, and is thus held against ac- 
cidental displacement. As a result, the 
wheel can move a slight distance in either 
direction upon the shaft, but it is brought 
back to central position by the spring 
when the lateral pressure has been re- 
moved. To remove the trolley wheel from 
the harp, it is only necessary to press the 
holding springs inwardly, thus releasing 
the blocks, which can then be slid out of 
the upper end of the harp. 


CONDUIT FOR ELECTRIC WIRE OR CABLES. 


Mr. R. W. Lyle, a citizen of Perth Am- 
boy, N. J., has invented an improvement 
in electric conduits, wherein the usual 
centering dowels or pins are done away 
with. The sections or titles are con- 
structed in substantially the usual form, 
being provided with a plurality of ver- 
tical and horizontal webs or partitions, 
forming a plurality of separate longitu- 
dinal passages. In the exterior faces of 
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the tiles or sections, are arranged grooves 
which are located in line with and 
directly opposite the webs or partitions 
so as not to unduly weaken the structure. 
These grooves extend to the end of the tile, 
so that when several are arranged end to 
end, the grooves will be aligned. In 
order to fasten the several tiles or sections 
together, corner clips are employed, made 
of suitable yielding material and com- 
prising arms which are disposed at an 
angle to each other. The terminals of 
these arms are bent inwardly to form 
hooks. These clips engage about the cor- 
ners of the abutting ends of the tiles and 
the hooks engage in the longitudinal 
grooves. As a result, the tiles will be 
securely locked in true alignment, and, 
as the clips almost entirely cover the 
joints, the conduit will be protected and 
foreign matter will be excluded. 

Mr. Fred M. Locke, of Victor, N. Y., 


Process OF MAKING IMPROVED INSULATOR. 


has devised a new process of making in- 
sulators. He constructs these devices of 
two parts; an outer shell which is ar- 
ranged to fit over an inner head, the 
latter having a screw-threaded socket for 
the reception of the supporting pin. 
The sections are constructed separately 
and are dried in the ordinary manner, 
after which they are dipped in liquid 
glaze, the outer shell being drawn from 
the same bottom-side upward, so that a 
small quantity of the glaze remaine in 
the bottom. The head is then fitted with- 
in the outer shell and the insulator is 
placed in the kiln for firing. It is a well- 
known fact that the glazing material 
fuses at a much lower temperature than 
the porcelain, and therefore, as the sec- 
tions begin to shrink and contract, the in- 
ner head sinks down into the outer shell 
and forces the glaze which has been left 
in the bottom thereof upward, thus ce- 
menting the sections together so as to 
form practically but a single piece. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Prese 


Surges in Transmission Circuits. 

This subject has been previously dis- 
cussed by Steinmetz and Kennelly, but in 
a mathematical manner. This paper by 
F. G. Baum takes up the subject in a 
very simple way, so that any one with an 
elementary knowledge of alternating cur- 
rents can easily follow it. Three cases are 
discussed—First, opening a line under a 
load or short-circuit; second, closing a 
high-potential switch to charge the line; 
third, opening a high-potential switch to 
deaden the line. Opening a line under a 
load or short-circuit: This line is consid- 
ered with the receiver load concentrated 
at the end. The capacity is assumed equiv- 
alent to a single capacity at the centre of 
the line. The energy stored up in the 
magnetic field must, when the circuit is 
broken, flow into the line condenser, since 
there is no other outlet. Thus, the con- 
denser assumes the same amount of 
energy, less the small loss due to the line 
resistance which previously existed in the 
field. What happens when the current is 
interrupted is this: The line discharges 
into the condensers. The condenser then 
discharges into the line and the energy 
is again in the form of magnetic energy. 
This process is repeated until the resist- 
ance of the line consumes the energy 
originally stored in the line as self-induc- 
tion. An instance is taken with a natural 
frequency of 200. The voltage in this 
case is then approximately, V = 200 I. 
The maximum strain will he: EW2 + 
200 I V2 E being the impressed voltage. 
On long lines we usually have loads dis- 
tributed along the entire line, and a por- 
tion of the line energy discharges into 
the local distributing circuits with less 
strain to the system. The amount of 
energy stored in one-half of a 100-mile 
line is quite small. For 200 amperes it is 
1,600 joules—that is, 1,600 watts for one 
second. Closing a high-potential line 
switch: In first closing a line switch on 
a dead line a current will flow into the 
line condenser, but this current to reach 
the condenser must flow over the self- 
induction and energy will be stored in the 
magnetic field. This energy will then 
discharge into the condenser and add to 
the charge already in it. The maximum 
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rise in potential is double normal working 
value. Opening a line ewitch: If we 
open a line switch to deaden a line, we 
have the condenser of the line discharging 
at the periodicity of the line across the 
switch terminals the moment they are 
separated. Due to the charging current 
of the condenser, the potential of the line 
rises to its maximum working value at 
normal frequency of the circuit. The 
maximum possible rise in potential in this 
case is double normal working value. We 
see from the above that the most danger- 
ous condition is brought about when we 
suddenly open a short-circuit. If we con- 
tinue to lengthen our lines until the nat- 
ural periodicity of the circuit becomes 
nearly equal to the impressed periodicity, 
it is very probable we will have some new 
problems to solve. It may be that thie will 
prove the determining factor which will 
limit the distance of transmission.—The 
Journal of Electricity, Power and Gas 
(San Francisco), June. 
A 


What Sag Shall Bo Given to Bare Free 
Conductors of Soft Copper? 


The principal data in this subject have 
been given by Herzog, but these leave 
much to be desired, as he has not allowed 
sufficiently for the effect of weather. Prac- 
tice has taught that his tables always give 
too small a sag. If the wire is suspended 
in free air without a load, specific tension 
for a cross-section of sixteen square milli- 
metres is given as four kilogrammes. This 
approaches the highest allowable for soft 
copper. When a load of three-tenths of a 
kilogramme per metre in length is added, 
the tension becomes eight and one-half 
kilogrammes. For this reason these tables 
are not used in practice, but this im- 
portant work of stringing the wire is left 
to the wiremen. In the following dis- 
cussion Herzog’s formule and values are 
made use of. A load due to snow is of 
little importance, for a sharp wind will 
clear it off. It is otherwise with ice. The 
author calculates the maximum load due 
to ice as ten per cent of the weight of the 
wire for solid conductors and fifteen per 
cent for stranded conductors. Wind press- 
ure is then considered, but as this acts at 
right angles to the force due to ice, the 


resultant of the two must be determined. 
This is done graphically and results given 
in a table showing the allowable sag for 
different cross-section and various lengths 
of span. This table, however, can not be 
used at once, for as the wires are strung 
in still air it must be corrected for load 
and temperature. This is done and the re- 
sults are given in a series of curves. When 
wires of a different cross-section are 
strung together, the sag for the weakest 
is used. When they are strung in places 
protected from the wind, a smaller sag is 
allowable. On seacoast a greater sag must 
be given. These tables give figures which 
are better than a rough guess, and are 
thought to be valuable.-—Electrotechnische 
Zeitschrift (Berlin), July 3. 
f 
Some Notes on Polyphase Machinery. 


In this section of the serial by A. C. 
Eborall, alternating-current motors are 
taken up. The synchronous motor is first 
discussed and its characteristics described. 
It must be brought up to full speed and 
suitably excited. The power-factor of the 
motor can be varied at will by changing 
the excitation. By overexciting the motor 
it can be made to operate with a heavy 
leading current. The efficiency of the 
motor is high over a wide range of load. 
An auxiliary starting motor must be pro- 
vided. Formerly synchronous motors 
were sometimes arranged to be self-start- 
ing by throwing them upon the line 
through auto-transformers. As synchro- 
nous motors are invariably of medium or 
large size, such a method of starting is 
objectionable, and for this reason is 
hardly ever used. In regard to the ability 
of changing the power-factor, the syn- 
chronous motor is of the greatest value, 
for it means that the system from which 
the motor is operated can be maintained 
at a high power-factor throughout. 
Lagging current caused by asynchronous 
motors, arc lamps, etc., can be mostly 
balanced out by the leading currents, 
taken by a few synchronous motors dis- 
tributed over the system. The pressure 
drop on a long transmission line can be 
compensated for. When synchronous 
motors are used as boosters or compensa- 
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tors, they must, be built larger than would 
otherwise be necessary. The speed of the 
motor varies in the same proportion as 
that of the generators in the power station, 
not only in regard to the actual number 
of revolutions made in a given time, but 
also in regard to the speed variation in 
revolution itself. Consequently it is of 
the first importance that the speed regu- 
lation of the prime movers driving the 
generators should be as close as possible, 
or hunting of the synchronous motors 
may be set up. In this connection dam- 
pers on the field-poles of synchronous 
motors are of considerable assistance. 
The properties of polyphase synchronous 
motors are well illustrated by test curves, 
and full data of a typical motor are given. 
The natural field of application of such 
synchronous polyphase motore is clearly 
that in which constant speed, maximum 
power-factor and perhaps leading currents 
are of importance, and where a starting 
torque and the cost of special starting 
arrangements are of little importance. 
For large substation work such motors are 
excellent, being much superior to the cor- 
responding sizes of asynchronous motors. 
The advantages of the asynchronous or 
induction motors are next discussed. In 
regard to the starting capabilities of in- 
duction motors used for every-day indus- 
trial purposes, there is still a certain 
amount of misunderstanding among en- 
gineers. Induction motors with perma- 
nent short-circuited rotors require abnor- 
mal starting current, especially if they are 
required to start against any considerable 
load. For these reasons the very best 
induction motors of this type on the mar- 
ket take a current equal to at least twice 
the full-load current in starting against 
the load offered by belt and loose pulley 
only. When starting with a full-load 
torque this will increase to three or four 
times the load current. The successful 
operation of a large power distribution 
system would be impossible with large 
motors of this type used indiscriminately. 
In the author’s opinion, all motors below 
five brake horse-power having to start 
against load should be fitted with slip 
rings and a starting resistance. A table 
is given illustrating the starting of the 
typical modern three-phase motor with 
slip rings and of standard design. For 
a starting current equal to the full-load 
current, the torque at starting current is 
about ninety-seven per cent of the full- 
load running torque. Moreover, the maxi- 
mum starting torque is equal to two and 
one-half times the full-load running tor- 
que. The table also gives a good idea of the 
running performance of standard three- 
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phase induction motors. The advantages 
of low frequency with slow-speed motors 
is discussed and the performance of the 
motor illustrated by curves.—Engineer- 
ing (London), June 27. 


a 


High-Tension Continucus-Current 
Systems. 


The object of this paper is to show that 
those engineers who have pinned their 
faith to a continuous-current plant are 
able to offer a reliable alternative to the 
three-phase generator and transformer. 
As far back as the year 1890 direct-cur- 
rent generators and transformers work- 
ing at a pressure of 1,000 volts were in- 
stalled at the Crystal Palace. The next 
important step in the use of high-tension 
current appears to have been in the 
municipal station at Walsall, where it 
was combined with direct-coupled high- 
speed generators working at a pressure 
of 2,000 volts. The continuous-current 
generator is less expensive than a three- 
phase alternator. When we consider the 
transformers, the continuous-current ap- 
pears to have a decided advantage over 
the polyphase plant. A transformation 
from 3,000 to 220 volts on the contin- 
uous-current system is effected by one 
machine. On the three-phase syetem 
there is in addition to the motor-generator 
a static transformer, and the two occupy 
more space and represent more capital 
outlay than does one rotary transformer 
of the continuous-current system. The 
attention required at the continuous-cur- 
rent substation is less than that required 
at a three-phase substation with motor- 
generators. The transformers are started 
and stopped and entirely controlled by 
an attendant at the central switchboard, 
and there is therefore no need for an 
attendant at the substation to manipulate 
the switch gear. Another advantage of 
the continuous-current transformer is 
that there is no phase difference between 
electro-motive force and the current, and 
consequently no excess of current is de- 
manded at light loads, as is the case with 
the polyphase converters, and there is no 
possibility of the transformer hunting. 
It is pointed out that in the high-tension 
continuous-current system the momen- 
tum of the moving parts is a very impor- 
tant advantage, a sudden fluctuation of 
load on the low-tension side causing the 
machine to act as a generator. The 
momentum of the armature of a rotary 
converter tends to throw the machine out 
of step. In starting up a continuous- 
current transformer there is no difficulty 
with regard to the polarity on the low- 
tension side, as is the case with the poly- 
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phase converters when these are not 
started from the continuous-current side. 
The efficiency of the continuous-current 
transformer is not so high as that of a 
three-phase rotary converter, but the 
polyphase system generally employs a 
static transformer in addition, and the 
combined efficiency of the two is only 
ninety per cent, while that of the con- 
tinuous-current transformer is as high as 
ninety-two per cent. A comparison of 
the cost of rotary transformers for con- 
tinuous, and motor-generators for three- 
phase currents, shows a similar result to 
that of the generators. An interesting 
part of the high-tension continuoue-cur- 
rent work is the switch gear employed at 
the generating station and substations. 
With a carefully designed flare-switch, 
where the arc is allowed to die away 
gradually, no difficulty is experienced due 
to the discharge of the line. Indeed, 
there are advantages in the high-tension 
switches, owing to the proportionately 
smaller current to be carried and the 
smaller risk of heating due to bad con- 
tacts. The efficiency of circuit and trans- 
formation is given for two cases as 87.8 
per cent and 86.3 per cent, respectively. 
—Electrician (London), July 4. 
a 


The Atmosphere and Radio-Active 
Substances. 


The experiments of Elster and Geitel 
and of Rutherford have shown that a 
negatively charged body exposed in the 
atmosphere becomes radio-active, appar- 
ently showing the presence of some radio- 
active substance in the atmosphere. 
Freshly fallen rain-water (less than 50 c.c. 
being generally used) has been found in 
recent experiments by Mr. C. T. R. Wil- 
son, when evaporated to dryness to leave 
behind a radio-active residue. The radio- 
activity was detected by means of the in- 
crease in the ionization of the air within 
a small vessel, of which the top, or, in 
other experiments, the bottom was of thin 
aluminum or of gold-leaf, the other walls 
being of brass. The metal surface on 
which the rain had been evaporated was 
placed close up to the aluminum or gold- 
leaf, and the rate of movement of a 
small gold-leaf which served to measure 
the ionization was observed. In many 


cases the radio-activity obtained from the 
rain was sufficient to increase the ioniza- 
tion five or sixfold. From the evapora- 
tion of distilled water, of tap-water or of 
rain-water which had stood for many hours 
no radio-activity was obtained. Like the 
induced radio-activity obtained on a 
negatively charged body, that derived 
from rain gradually dies away, falling to 
about half its initial value in the couree 
of an hour.—Nature (London). 
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| INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Motor-Driven Tools. 


Auv attempt to detail the importance, 
or to record the application, of the elec- 
tric motor to the direct driving of ma- 
chine tools would show that in a com- 
paratively short space of time an almost 
undreamed of demand has been built up, 
and the most prominent manufacturers 
of the country are exerting every effort to 
produce motors which shall have above all 
the peculiar advantage of being applic- 


able for this phase of the distribution 


of power. 

The accompanying illustrations will be 
of great interest to workers in iron and 
steel and all other users of machine tools. 
They show the application of a standard 


Fic. 1.—Motor Directr-CoupLeD To RAPID- 
ACTION PUNCH. 


inotor to difficult conditions of service, 
but form only a very small part of a long 
list of applications which are giving great 
satisfaction and economy in machine-shop 
operation. 

To meet the demand for a protected 
form of motor, the machine shown in the 
accompanying illustrations is the result 
of a careful study along the lines laid 
down by the requirements of the most 
practical and efficient shop service. The 
type “I” machine is made in two forms— 
a semi-enclosed and fully enclosed. The 
latter differs from the first only by the 
addition of hand-hole covers which fit 
tightly over the openings in the end 
shields. The opportunity for cooling is 
thus greatly reduced, since the only radia- 
tion possible has to be obtained directly 
through the frame of the motors. For 
{his reason the fully enclosed type is rated 
considerably lower than the semi-enclosed 
machine. The general design of the ma- 
chine consists of a circular cast-iron ring 


APPARATUS. 


flanged inwardly at both ends. These 
flanges are carefully machined to per- 
mit of close attachment being made with 


from one position to the other requiring 
but the changing of eight screws. The 
motor is equally adaptable with the type 


the end shields, these plates being secured 
by four machine screws accurately placed. 
By this means the shields may be revolved 


— 


“F” machine for belted or geared con- 
nection to machine tools. The ratings 
range from three to forty-five horse-power, 


-- 


E 


Fic, 8.— MOTOR COUPLED TO FLYWHEEL OF HEAVY EMBOSSING MACHINE. 


one-quarter or one-half a revolution, re- 
taining the oil wells beneath the shaft if 
it is desired to mount the motor on a wall 
or inverted, a simple method of changing 


each size being designed for slow and 
moderate speeds, which gives an additional 
rating in each case. The firm attachment 
of the end-plates to the frame of the ma- 
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chine means a very secure alignment of 
the shaft, hence the bearings, which are 
of brass, are supported solidly within suit- 
able openings in the end-plates. Cast-iron 
feet projecting from the frame afford a 
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can be given with this single countershaft, 
which is as high as is usually desired with 
a single reduction. Fig. 1 shows a semi- 


enclosed type “I” motor geared to the fly- 
wheel of a rapid action punch. 


Fic. 4.—Motror ATTACHED TO ROUNDING AND BACKING MACHINE. 


means of attaching the motor to a rail 
base or directly to the frame of the ma- 
chine the motor is to operate. When speed 
reduction is required at the motor, this is 
accomplished with a countershaft whose 
bearings are cast as a part of the motor 


The type “F” machine was put on the 
market a few years ago to provide a small, 
compact multipolar motor of open con- 
struction to run under continuous, or 
nearly continuous, full load. The open- 
ings are sufficiently large to permit the 


Fic. 6.—GrRouP OF STAMPING PRESSES, INDIVIDUALLY DRIVEN By ELECTRIC Motors, UNITED 


STATES MINT, PHILADELPHIA, PA. 


frame at one side and near the base. A 
very rigid support is thus given, enabling 
the motors to stand the heavy strains 
which are often imposed by such gearing. 
Reduction ratios as high as eight to one 


free passage of air currents to all moving 
parts and of easy access to the commutator 


brushes and bearings, but the shape of the 
frame is such as to render good protection 
to the fields and armature against any 
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ordinary interference. This machine is 
designed in outputs ranging from three 
to nine horse-power, each size being built 
for both slow and moderate speeds. The 
cast-iron magnet frame is circular in form, 
with an external flange made in one piece 
and embodying one bearing as well. A 
pedestal for the other bearing is split to 
afford a means for removing the armature. 
The feet are cast as a part of the frame 
and project just far enough to give room 
for bolt holes for the attachment of the 
motor. If the motor is to be belted, a 
rail base is supplied to furnish the means 
for tightening the belt; otherwise the 
motor is bolted fast to the machine to 
which it is geared. There are four 
wrought-iron fields cast into the frame 
and provided with a separate laminated 
pole-face to prevent the heating effect 
from the formation of eddy currents. 

The armature is built up of sheet-iron 


Fie. 5.—Motror Drivine SIDE SHAFT OF 
PRESSURE BLOWER. 


stampings keyed to the shaft and with 
ample ventilations running lengthwise. 
The commutator is made of the best grade 
of copper, and the utmost care is used in 


its construction to ensure a proper commu- 


tation of the current and long life. The 
motors are wound either shunt, series or 
compound, depending on the service in 
which they are to be used. The series 
winding is particularly well adapted to 
hoisting purposes. A type “F” motor 
driving a special type of drum hoist with 
double reduction gears is shown in Fig. 2. 
The shunt is a constant-speed motor, and 
the compound fills any position where the 
motor must be started under load. 

Fig. 3 shows a type “F” motor geared 
to the flywheel of an embossing press. This 
service is one of peculiar requirements in 
that the motor runs under light load for a 
considerable period of the revolution of 
the machine, the load very rapidly rising 
to a maximum and then as rapidly falling 
away as the stamping pressure is re- 
leased. 

Fig. 4 shows the application of a type 
“F“ motor mounted on an extended base 
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and geared to the flywheel of a rounding 
and backing machine. This is a machine 
which is widely used in almost every book- 
binding establishment of any prominence, 
and is probably one of the most serviceable 
applications of small motors to this in- 
dustry. 

Fig. 5 shows a type “F” motor with a 
side countershaft coupled to a pressure- 
blower. 

In the application of motors to machine- 
tool driving, the space allotted to the 
motor is very frequently so limited that 
the question of design becomes one of great 
importance. The compactness of this ma- 


chine, and particularly its short length of 


shaft, allows it to be very closely 
applied, and it economizes space in a very 
satisfactory manner. These machines are 
made by the Crocker-Wheeler Company, 
of Ampere, N. J. The manufacturer 
has made a careful study of the applica- 
tion of motors to the direct and belted 
driving of machine tools, and originates 
and designs many forms of apparatus 
where for a long time it was conceded 
impossible to install a successful electrical 
unit. A noteworthy installation of these 
machines is at the United States Mint, in 
Philadelphia. Fig. 6 shows a group of 
stamping preeses driven individually by 
type “F”? motors. In this mint the use 
of electric power for the operation of ma- 
chinery has been carried to a greater ex- 
tent than in any other similar installation. 
Practically all of the machines employed 
in the coinage operations are driven by in- 
dividual motors arranged especially for 
geared connection, making a compact and 
workmanlike equipment. 

ae 


Telephone and Telegraph Material. 


The accompanying illustrations show 
some of the latest productions in tele- 
phone and telegraph construction material 
for outside uee. Fig. 1 is the Villard 
double grip cable-hanger. This is suitable 
for any size cable. It is made very strong- 
ly and grips the cable firmly. The hook 
and grip are of one piece, of galvanized 
steel wire. The hook, once placed, stands 
erect while the cable is being drawn along 
the messenger wire to its resting-place, 
making the messenger wire at any time 
easy to hook. While the strap is drawn 
closely around the cable and is held with 
great firmness, the grip does not in any 
way injure the cable by embedding the 
strap therein. 

The hanger is held in the left hand, 
with the strap resting against the cable 
and the hook turned back. The free end 
of the strap is passed under the cable and 
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through the grip, holding it up as far as 
it will go, and the hook is then held in an 
upright position. The raising up of the 
hook causes the grip to draw on both ends 
of the strap at the same time from the two 
opposite directions, thus firmly binding 


Fic. 1.—DovuBLE Grip CaBLe-lLIANGER. 


and locking the hanger in position, not 
allowing it to slip on the cable. Fig. 2 
shows the new insulating bridle or distrib- 
uting ring used with an expanding sleeve 
for fastening in brick or stonework. These 
bridles or distributing rings are made 


Fig. 2.—INSCLATING BRIDLE OR DISTRIBUTING 
RING. 


of the best quality of iron, heavily coated 
with tough glass enamel. They are read- 
ily screwed in by the hand into the most 
difficult and out-of-the-way places, and 
when desired can be unscrewed and used 
in other places indefinitely. The wires 


a (fae 
F ; EEE os E W hi | E Wag a = a \ 
5 Tae are par 


fee 


Fig. 8.—Two-HoLe TELEGRAPH INSULATOR 
BLOCK. 


are easily inserted and removed at the 
opening on the side without injury of any 
kind, and the glass enamel coating pre- 
vents the rusting of the rings. 

Fig. 3 is a two-hole telegraph or rubber 
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hook insulator block. This is made of 
well seasoned wood and is heavily coated 
with oil paint. This illustration aleo 
shows the use of the patent expanding 
sleeve for attachment to brick or stone- 
work. The patent insulated bridle is ad- 
vantageously used on corner work with an 
angle iron, this being riveted into the 
angle iron with a square shank, which 
makes twisting impossible, forming a neat 
and durable instrument for carrying tele- 
graph wires around the corners of build- 
ings. James S. Barron & Company, New 
York city, are the sole agents and manu- 
facturers of these devices. 
sd) ae ee 
An Attachable Air Diffuser. 

A straight blast of air from an electric 
fan is deemed in some quarters to be in a 
slight measure objectionable, and, al- 
though the weight of this objection ie 
greatly exaggerated, inventors have re- 
cently put forth many efforts to build a 
fan which would distribute the current of 
air to every part of the room. 

In the accompanying illustration is 
shown a device which has been lately put 
upon the market to remedy this feature, 
and the manufacturers claim that while 
in no way lessening the power of the fan 
in projecting its current of air, it solves 
the problem of the necessary circulation, 
spreading the current over a wider space, 
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AN ATTACHABLE AIR DIFFUSER. 


or diffusing it over the entire room and 
agitating the air as far as the power of 
the fan may be able to send it; or concen- 
trating the current to any point which 
may be desired by simply turning the dif- 
fuser blades. This diffuser may be at- 
tached to any fan. It is neat in appear- 
ance and is claimed to be simple and effec- 
tive. Mesers. Degge & Musick, St. Louis, 
Mo., are the manufacturers of this ap- 
paratus. 
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Self-Contained Ignition Engine. 

In the accompanying illustration is 
shown the gasoline and gas-ignition en- 
gine, for stationary and portable use, 
manufactured by the Hardy Motor 
Works, of Port Huron, Mich. This is 
built for either one and one-quarter or 
four horse-power capacity, and the com- 
pany claims will be found to embrace a 
refinement and neatness of design, as well 
as being very reliable and satisfactory for 
a wide range of service. With the one 
and one-quarter horee-power engine a 
separate water or gasoline reservoir is 
not used, about two gallons of water being 
contained in the sub-base and circulated 
in a water-tight space by means of a pis- 
ton pump. The gasoline reservoir is also 
in the sub-base and has a capacity of 
about a gallon and a half, sufficient for a 
ten hours’ run at full capacity of the 
engine. 

With the four-horse-power engine a 
small separate water reservoir, of a capac- 
ity of approximately ten gallons, ie used. 
This water is also circulated by a piston 
pump. Sufficient gasoline is also placed 
in the eub-base for the day’s run, the 
same as with the one and one-quarter 
-horse-power size. With the four-horse- 
power engine, a separate gasoline reser- 
voir is furnished if desired. 

For igniting the charge in these 
engines, a magneto electric generator is 
used, attached to the base of the engine. 
The battery for charging the same is also 
supplied by this company. The cooling 
water in this engine does not become hot, 
as the syetem of cooling never allows the 
heat generator to lower the highest effi- 
ciency of the engine. When the engine is 
stopped, the water in the cylinder jacket 
returns to the water reservoir in the base, 
so that in case of freezing, the cylinder 
walls will not be injured. 

The working parts of this engine are 
practically enclosed, so that it is espe- 
cially desirable for use in dusty places, 
as in grain cleaning or elevating ma- 
chinery, or for machine shop work where 
there is danger to the works from flying 
particles. The cap may be readily re- 
moved from the top of the chamber, or 
the door slipped out from the side of the 
engine, so that the entire machine can be 
taken apart in a few minutes if desired. 

The engine is a four-cycle or four- 
stroke machine. The first, or induction, 
stroke, draws in the mixture of air and 
gas. The next stroke of the piston 
toward the cylinder head is the compres- 
sion stroke. The third stroke is when 
ignition and expansion take place. The 
fourth stroke is when the piston returns 
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toward the head of the cylinder and the 
burned gases are pushed out through the 
exhaust. 

Referring to the illustration: 1 is the 
balance wheel on the magneto side, 
rigidly keyed on, at the same time being 
easily removed; 2, the balance wheel on 
the governor side; 3, the combustion 
chamber, which has no projections which 
will become overheated, thereby firing the 
explosive mixture at the wrong time and 
causing the engine to pound, and the 
head is water-jacketed so as to prevent 
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SELF-CONTAINED Gas OR G 
ENGINE, SHOWING DETAIL OF PARTS. 


overheating ; 4 is the combustion chamber 
stud, a sufficient number of which are 
used a0 that the packing will not easily 
blow out; 5, the connecting rod, made of 
malleable iron with adjustable bronze 
sleeves’at each end; 6, the counter-shaft 
for pumping exhaust valve rod; 7, the 
crank-shaft, made of hammered steel 
forging elotted for the rod. 

The crank shaft bearing, of ample 
width and provided with bronze sleeve in 
halves, is shown at 8, and 9 is the cylin- 
der, which is made from ninety-six per 
cent pig iron and four per cent machinery 
scrap. A test bar of this iron, one inch 
section, four inches long, supports in the 
centre 2,800 pounds at breaking point. 
The cylinder cap is shown at 10. This is 
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made of brass, and adds a finished appear- 
ance to the construction of the machine. 
The exhaust valve is shown at 11. This 
is vertical, reducing the wear to a mini- 
mum. The valve always comes to its seat 
in a straight line. The exhaust outlet is 
shown at 12; 13 is the exhaust valve arm; 
14, the exhaust valve rod, and 15 is the 
exhaust valve cam. This cam makes a 
noiseless, even movement for opening the 
exhaust valve. The exhaust valve roller 
is shown at 16. This is placed on the 
end of the exhaust valve rod to prevent 
friction and side motion. The gaso- 
line reservoir, in cast-iron base, is 
shown at 17; 18 is the gear on coun- 
ter-shaft; 19, the crank-shaft gear- 
ing; 20, the generator and gasoline 
or air mixer; 21, the generator valve 
for regulating gasoline and air mix- 
ture. 

The governor, of the ball type, 
having only two movements, and in 
a straight line, is shown at 22, and 
23 is the governor speed adjustment, 
24 being the inlet valve, which opens - 
only when the governor allows the 
exhaust valve to close. This valve is 
lopped during idle strokes. Part of 
the igniter is shown at 25, and 26 is 
the magneto generator for making 
the spark. This is regularly placed 
outside of the machine. 

The magneto friction wheel, which 
operates by contact with the balance- 
wheel, is shown at 27, 28 being the 
piston, which is provided with three 
spring rings; 29. showing the piston 
rings and 30 the pump for forcing 
water to cylinder and combustion 
chamber. An overflow from this 
space forms a drain, so that all 
water returns to the reservoir 
after the engine is stopped. The 
pump eccentric strap is shown at 
31, and 32 is the water reservoir, 
33 being the water space around the cylin- 
der. 
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An Electric Typewriter. 


An ingenious typewriter of American 
invention will shortly be on exhibition at 
the Crystal Palace, London. It is worked 
entirely by electricity. For instance, the 
bringing back of the paper roll at the end 
of every line, which in the ordinary type- 
writer has to be done by hand and neces- 
sitates a distinct movement, is done auto- 
matically by the slight pressing of a button 
on the keyboard. The inventors claim for 
the machine that it works fifty per cent 
faster than the present typewriters in use, 
and reduces fatigue to a minimum, since 
by the slightest touch the letters fly to the 
paper, whereas the ordinary typewriter 
requires a decided thump, which at the 
end of the day amounts to a great ex- 
penditure of physical force. 
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Second Annual Convention of the 
Electrical Contractors’ Association 
of the United States. 


At 10 a. M., July 16, a meeting of the 
board of directors of the association was 
called in the hall of Franklin Institute, 
Philadelphia. The convention, held at 
the same place, was not called to order 
until 3 P. M., awaiting the arrival of dele- 
gates on the special train sent out from 
Jersey City by the Jersey Central Rail- 
road. The meeting of both the board 
of directors and the regular convention 
was as usual held behind closed doors. 

The gathering of delegates, guests and 
electrical supply men at the Hotel Walton 
was a very jovial and representative one. 
Among those noticed were: A. Atwater 
Kent, A. E. Newton, of the Cutter Com- 
pany; E. P. Granger, Sterling Electrical 
Manufacturing Company; H. F. Sand- 
ville, representing Albert and J. M. 
Anderson; John Dale, of the Dale Com- 
pany; H. C. Roberts, Roberts Electrical 
Supply Company; Charles Crofut, repre- 
senting Pass & Seymour; C. K. Hill, Pitts- 
burg; Robert T. Lozier, of the Bullock 
Electric Company; James Olsen, of the 
Habirshaw Wire Company; H. B. Coho, 
of the Electric Storage Battery Company ; 
Calvin B. Roulet, of the Osburn Flexible 


(‘onduit Company; Thomas L. Townsend, | 


Vallee Brothers’ Electrical Company; E. 
M. Lawton, Lawton Electric Company ; 
W. H. Morton, of Johnson & Morton; 
F. J. Jones, of the Jones Electric Com- 
pany; J. B. Snyder, J. B. Snyder Electric 
and Supply Company, and others. 

At 4.15 Pr. M. the convention adjourned 
for a trip to Cramp’s shipyard and down 
ax far as League Island, returning to 
Washington Park at 6.30, where an elab- 
orate dinner was served to delegates and 
invited guests. 

The next day a special train over the 
Pennsylvania road took delegates and 
guests to Atlantic City, where the mecting 
was again called to order on the Steel Pier 
about 2.30 P. M.. adjourning at about 4.30. 

One of the topics discussed at the mect- 
ings was a method of increasing the 
strength and influence of the association 
and raising the standard of the mem- 
bership. 

Officers were elected as follows: Presi- 
dent, Charles L. Eidlitz, of New York; 
first vice-president, G. M. Jones, of Min- 
neapolis; second vice-president, E. T. 
Cook, of St. Louis; third vice-president, 
H. K. McKay, of Baltimore; secretary, 
W. IL. Morton. of Utica; treasurer, George 
R. Mathieu, of Pittsburg. 

The reception committee was composed 
of the following-named gentlemen: J. F. 
Buchanan, Henry d'Olier, Jr., William 
L. d’Olier, S. A. Jellett, Edwin R. Keller, 
H. G. Kepler, Alfred A. Lowry, H. A. 
Loeb, Frank E. McIntire, Walter C. Me- 
Intire, M. R. Muckle, Jr., Clayton W. 
Pike, T. Carpenter Smith, Gilbert S. 
Smith, I. C. Walker and R. C. Williams. 
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Death of John W. Mackay. 

Mr. John W. Mackay, the well-known 
American capitalist and president of the 
Commercial Cable Company, died on the 
evening of July 20, at his London resi- 
dence, Carlton House Terrace. Mr. Mackay 
was taken ill during a visit to London on 
July 15, and, despite the efforts of his 
physicians, gradually sank into uncon- 
sciousness and died the following Sunday 
evening. Mr. Mackay's sudden sickness 
on Tuesday came as he was dining with 
Mr. G. G. Ward, of the Commercial Cable 
Company. Mr. Mackay was in London 
to complete arrangements for a direct 
cable to the Philippines. 

Finding himself unable to obtain a 
definite reply from the government about 
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1884 that Mr. Mackay went into the 
cable-telegraph business, and the pro- 
jected new cable to the Philippines occu- 
pied his attention in his last days. His 
fortune ten years ago was estimated at 
$45,000,000, and has probably doubled 
since that time. Congestion of the lungs 
and brain is given as the cause of death. 

An informal meeting of Americans so- . 
journing in London, held in the Carlton 
Hotel, adopted resolutions expressing re- 
gret at the death of John W. Mackay and 
tendering sympathy to Mrs. Mackay and 
the other members of the family. 

The accompanying group photograph 
was taken on board the cable steamship 
Mackay-Bennett, in New York Harbor, in 
1900. This is supposed to be the latest 
photograph that has been taken of Mr. 
Mackay. With him on this occasion were 
several of the officials of his company and 


GROUP oF CABLE OFFICIALS ON CABLE SHIP MACKAY-BENNETT. 


THe Lare Joun W. MACKAY 


SEATED IN FRONT Row, THE SECOND FROM RIGHT OF PHOTOGRAPH. 


the soundings, and being unable longer to 


hold options on the cable manufacturers’ 


plants, he closed a contract which provides 
for the completing of the line between the 
United States and the Philippines by 
June 1, 1903, provided the Navy Depart- 
ment will permit the use of its soundings. 
This was the last important official act of 
Mr. Mackay’s life. 

Mr. Mackay was born in Dublin on No- 
vember 28, 1831. His life had been one of 
peculiar experience, having worked his way 
to eminence and power against the most 
adverse circumstances. He was the last of 
the four bonanza kings of the Sierra 
Nevada. Probably no man who has at- 
tained such prominence as Mr. Mackay 
has been so universally admired and be 
loved. His was a generous hand, and he 
seemed to have the greatest pleasure in 
bestowing liberally instant help upon 
those who might stand in need. It was in 


nals at Cronstadt. 
spectively, 850 and 1,400 miles from 


several prominent officials of foreign cable 
companies. 

The buildings and offices of the Com- 
mercial Cable and Postal Telegraph com- 
panies have been draped in mourning 
throughout the country. 


Another Marconi Achievement. 
Cable messages to the New York press 


state that William Marconi has received 


messages from Poldhu, a station on the 
Cornwall coast, at Cape Skagen, and sig- 
The distances are, re- 


Poldhu, crossing England at its widest 
point and through a part of Denmark. It 
is understood that the inventor’s new mag- 
netic receivers were used, and these have 
been found to give greater satisfaction 
than anything tried before. Mr. Marconi 
has been signally honored in connection 
with King Victor Emmanuel's visit to the 
Czar, and it is understood that he waa 
presented personally to the Czar by the 
King on the Italian flagship Carlos Albert. 
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To Lay New ATLANTIC CAaABLE—It 18 under- 
stoou that the German-Atlantic Cable Com- 
pany, of Cologne, will issue four per cent de- 
bentures to the amount of 20,000,000 marks 
to defray the expense o1 laying a second 
cable from Germany to North America, the 
present cable already being inadequate for 
the .ncreasing traffic. 


Tue Paciric CasLE—The contracc for the 
laying of the direct Pacific cable to the 
Philippines, it is understood, was signed 
prior to the death of Mr. Mackay in London 
on July 20. This is expected to be finished 
by June of 1903, providing the Commer- 
cial Cable Company may have the use of 
the government surveys. If these are not 
available, the work will take as much 
longer as will be necessary for the company 
to make its own soundings. Mr. Mackay's 
death, it is expected, will not in any way 
hinder the carrying out of the original 
plans. 


PENNSYLVANIA SYNDICATE MAKES LARGE 
TroLLEY Deat—The Camden Interstate Rail- 
way Company, of Huntington, W. Va., has 
sold to a Pennsylvania syndicate all of its 
electric lines in Huntington, Central City, 
Geredo and Kenova, W. Va.; Catlettsburg and 
Ashland, Ky., and Ironton, Ohio. It is un- 
derstood that the deal will also embrace elec- 
tric light plants in Ironton, Ashland and 
Huntington. The consideration is said to 
be $2,000,000. It is rumored that this syndi- 
cate has in view the purchase of electric 
railways in other Ohio cities, the ultimate 
aim being to have a continuous line between 
Cincinnati and Pittsburg. 


Power PLANT FOR JOLIET, ILL.—Announce- 
ment has been made of the plans of a large 
syndicate of Chicago and eastern capitalists 
to erect a water-power plant in Joliet, Ill. 
The Economy Light and Power Company 
has long leases on the water power at Jack- 
son street, where there is a fall of fourteen 
feet, and has recently expended nearly 
$1,000,000 in a water-power plant that de- 
velops about 7,000 horse-power. Below Joliet, 
it is said, there are greater advantages. Pri- 
vate capitalists who are now in control of 
the water powers below Joliet are under- 
stood to have plans ready involving the ex- 
penditure of over $1,000,000. It is said that 
a dam will be constructed across tne drain- 
age channel] a mile south of the city. The 
contemplated plan is to erect a plant to de- 
velop about 12,000 horse-power. 


MARYLAND TELEPHONE CONSOLIDATION—T he 
articles of consolidation of the Maryland 
Telephone Company, of Baltimore; the 
Western Maryland Telephone Company, of 
Carroll County, and the Boyd’s Telephone 
Company, of Montgomery County have been 
filed for record in Baltimore. The name of 
the new company formed by the consolida- 
tion will be the Cumberland Valley Tele- 
phone Company, of Baltimore city. The 
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company will have an authorized capital of 
$200,000, divided into 2,000 shares of $100 
each. The officers of the new company are: 
President, John Hinkley; vice-president, 
William D. Barnard, St. Davids, Pa.; secre- 
tary, George W. Leonard, Baltimore; treas- 
urer, Samuel R. Caldwell, Philadelphia. The 
directors are the officers and Thomas Foley 
Hiskey, Baltimore; Louis J. Burger, Balti- 
more; Howard E. Bokman, Baltimore; Ward 
R. Bliss, Chester, Pa.; Charles M. Clement, 
Sunbury, Pa., and Thomas J. O’Neilil, Han- 
over, Pa. The shares of the new company 
will be distributed among the stockholders 
of the three old companies according to their 
holdings. 


WORCESTER AND Norwich To BE Cox- 
NECTED ON A NEW SysSTEM—A _ sixty-mile 
system of street railways that will directly 
connect Worcester and Norwich, Ct., is be- 
ing organized, and five trolley roads are to 
be combined into one big company. The five 
roads included are the Worcester & Webster. 
Webster & Dudley, Worcester & Connecticut 
Eastern, the People’s Tramway, and Daniel- 
son & Norwich lines. The syndicate which 
is bringing abou. the deal is the Sanderson- 
Porter Company, of New York, which con- 
trols the Worcester & Connecticut Eastern, 
which is to be tne name of the consolidated 
system. To complete this system, another 
road will be built, about twenty miles in 
length. After the deal is completed, passen- 
gers will be enabled to go by trolley from 
Norwich to New London, a distance of 
twelve miles more, making a continuous 
trolley service of over seventy-five miles. 
The line runs parallel with the former Nor- 
wich Division of the New York, New Haven 
& Hartford Railroad, now a portion of the 
Shore Line Division. 


ELECTRIC LIGHTING 


DANVILLE, Ky.—The city council has ap- 
pointed a committee to examine into the 
feasibility of establishing an electric light 
plant for this city. 


WAUWATOSA, WiIs.—At a recent meeting 
ot the council a committee was appointed to 
investigate and report upon the question of 
building a municipal lighting plant. 


HARRISBURG, Pa.—A charter has been is- 
sued to the Home Electric Light, Heat and 
Power Company, of Steelton, with a capital 
of $1,000. The incorporators are Arthur P. 
Rupley, W. B. Boyd, Carlisle, and Stephen 
J. Boyd, Steelton. 


New DECATUR, ALA.—The city council has 
granted a franchise to J. T. Crass and as- 
sociates to construct an electric railway, 
light and power plant in the city. The 
ordinance gives six months in which to 
commence the construction and eighteen 
months to complete the system. 


Pontiac, MicHu.—It is probable that 
Pontiac will have a municipal lighting plant. 
The street lighting contract will expire 
September 1. and a committee of aldermen 
has been appointed to get estimates on the 
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cost of a plant large enough to light the 
whole city. 


Leran, S. Dak.—The Belt Electric Light 
and Power Company is building a new plant 
at Pluma, to take the place of the old con- 
cern, the change being necessitated by the 
increase in business. Poles are arriving for 
the line to Central City, and the latter place 
is expected to have electric lights inside of a 
month. 


JACKSONVILLE, FLA.—The board of bond 
trustees held a special meeting to consider 
bids for the enlargement of the city electric 
light plant. At present the plant is being 
run to the full limit, but there are many 
applications on file which necessitate an in- 
crease. The bond trustees will use the 
funds obtained from the profits of the plant 
in making the improvements. 


CRIPPLE CREEK, CoL.—Two special elections 
have been held and franchises granted to 
the People’s Electric Light Company and 
the Colorado Electric Power Company. Both 
companies agree to renew burned-out lamps 
without cost; to pay two per cent of the 
gross lighting receipts to the city treasury; 
to save the city about $6,000 a year on 
street lights, and to furnish free light to 
the city buildings. 


ALBION, N. Y.—The Albion Electric Light 
and Power Company has come into posses- 
sion of the Albion Gaslight Company’s 
plant. Hereafter both gas and electricity 
will be furnished by the Albion Electric 
Light and Power Company. The company 
has increased its capital stock from $75.- 
000 to $200,000, and intends to furnish zas 
and electricity in both Orleans and Niagara 
counties. The electric light and power 
plant in this village will also be enlarged, 
and other improvements will be made. 


New York, N. Y.—A mortgage executed 
by the Queens Borough Gas and Electric 
Light Company to the Guaranty Trust Com- 
pany, of New York, for $200,000, has been 
filed in the office of the clerk of Queens 
County. This company has absorbed the 
privileges, franchise and capital stock of 
the Queens Borough Electric Light and 
Power Company and of the Hempstead Elec- 
tric Light Company. For the acquisition 
of further property and the extension of the 
plant $800,000 will be spent. A. H. Bronson 
is president of the new company, and Nelson 
R. Theall, secretary. 


CARROLLTON, Mo.—The Carrollton Water. 
Light and Railway Company has been or- 
ganized by Carrollton and St. Louis parties, 
and has bought the Carrollton waterworks, 
the electric light plant and railway. All 
the companies have for some time been 
operated from one power-house, and the con- 
solidation is made to increase the earning 
capacity of the property. The capital is 
$100,000, all paid. The officers and directors 
are: President, Herndon Ely; vice-presi- 
dent, T. L. West; secretary, P. L. Trotter; 
treasurer, J. T. Marshall; auditor, W. R. 
Painter; L. B. Ely and V. D. Ely, both of 
St. Louis, directors. 
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LONE TLE 


Mr. CHARLES E. Brown, secretary of the 
Central Electric Company, Chicago, Ill., has 
been spending the week in New York city. 


Mr. Joseru C. MovuLton has associated 
himself with the Fort Wayne Electric 
Works at its New York office, 44 Broad 
street. 


Mr. James Row .anp Besins has joined 
the Westinghouse companies’ publishing de- 
partment, having recently resigned the posi- 
tion of assistant electrical engineer of the 
Detroit United Railways. 


Mr. D. S. HuL¥FisH has accepted the posi- 
tion of electrical engineer of the Baird 
Manufacturing Company of Chicago. Mr. 
Hulfish was formerly switchboard engineer 
of tne Central Union Telephone Company. 


Mr. J. C. Irwin, of the University of Penn- 
sylvania, and who has had considerable 
practical experience in steam and electric 
railway signal work, has been made engineer 
of signals for the New York Central & 
Hudson River Railroad. 


Mr. C. W. STIGER is now manager of the 
reorganized Stromberg-Carlson ‘Telephone 
Manufacturing Company. Prior to the ac- 
ceptance of this position with this company, 
Mr. Stiger had been superintendent of con- 
struction for the company. 


Mr. Ray D. LILLIBRIDGE has removed his 
offices to the Broadway-Maiden Lane Build- 
ing. Mr. Lillibridge is well known for his 
work in connection with the preparation of 
the literature of a number of large elec- 
trical manufacturing concerns. 


Mr. W. J. Jones has been appointed mana- 
ger of the Denver office of the Stanley Elec- 
tric Manufacturing Company, of Pittsfield, 
Mass. Mr. Jones, prior to this appointment, 
was associated with the management of the 
Gas and Electric Company, of Bergen 
County, N. J. 


Mr. Louis A. FERGUSON has been ap- 
pointed second vice-president of the Chicago 
Edison Company and the Commonwealth 
Electric Company. Mr. Ferguson is presi- 
dent of the National Electric Light Associa- 
tion and of the Association of Edison Illu- 
minating Companies. 


THE ReceENT NoMINATION for the Institu- 
tion of Electrical Engineers of Great Britain 
is as follows: Mr. James Swinburne, presi- 
dent; Major P. Cardew and Messrs. S. Z. 
De Ferranti, John Garvey, Professor O. 
Lodge, vice-presidents, and Professor W. E. 
Ayreton, honorary treasurer. 


Mr. Rospert M. Topp has been appointed 
general manager of the United Gas Improve- 
ment Company. Mr. Todd has been vice- 
president of the Cincinnati Traction Com- 
pany, and has been identified with the 
Whitney-Widener-Elkins Syndicate for some 
years. He is a graduate of Johns Hopkins 
University, and is still a young man. 


MIDSUMMER AUTOMOBILE SPEED CONTESTS 
—The Long Island Automobile Club will 
hold a midsummer speed contest at Brighton 
Beach race track, Long Island, Saturday, 
August 23, 1902. There will be ten events: 
A one-mile heat race for vehicles under 
1,500 pounds; a five-mile race for steam 
vehicles, all weights; a five-mile race for 
electric vehicles, all weights; five miles for 
gasoline vehicles, 1,000 pounds and under; 
five miles for gasoline vehicles over 1,000 
pounds and incluaing 2,000 pounds; five 
miles for gasoline vehicles over 2,000 
pounds; ten miles, free for all; twenty-five- 
mile lap race, open to all classes; obstacle 
race, open to all classes; and a pursuit race, 
open to all classes. The races will be held 
with the sanction and under the racing 
rules of the American Automobile Associa- 
tion. The course is a regulation one-mile 
track, eighty feet in width. The time of 
starting will be 2 rP. m. If the number of 
entries warrants so doing, heats will be 
run off in the forenoon, beginning at eleven 
o'clock. The vehicles are to be in racing 
trim, no restriction being enforced as to 
the number of passengers or types. A fly- 
ing start will be made in each race, and no 
prizes will be awarded in case of walk- 
overs. The entries close at 6 P. M., Satur- 
day, August 16, with Mr. A. R. Pardington, 
Long Island Automobile Club, Brooklyn, 
N. Y. 


STEEL Roav FOR AUTOMOBILES—The steel 
roads committee of the Automobile Club of 
America is making rapid progress in the 
work, and through its energy, together with 
the liberality of the United States Steel 
Corporation and the hearty cooperation of 
the city authorities, a thorough demonstra- 
tion will very soon be made in New York 
city of the merits of the steel highway sys- 
tem under various conditions of service. 
The chief difficulty was to get the special 
shape of steel rolled; none of the outside 
mills were willing to furnish it, or even to 
take an order for regular sizes requiring 
prompt delivery, but when Chairman Selig- 
man, of the committee, met President 
Schwab, he found him in full sympathy 
with the movement, and ready not only to 
furnish the special forms and deliver them 
promptly, but to contribute the steel for a 
mile of road as a free gift. General 
Stone, the designer of the proposed road, 
has already conferred with the steel corpo- 
ration’s experts on the details of construc- 
tion, and the material will be delivered 
in six weeks. President Cantor has shown 
a warm interest in the affair and by his 
direction Chief Engineer Olney is to recom- 
mend suitable locations for sections of the 
road. It is intended to place one in the 
heavy trucking region downtown, another 
in a street of general travel and a third on 
a suburban earth road. The track plates 
will be twelve inches wide and will be laid 
on special foundations of broken stone. An 
English engineer, who recently inspected 
the steel road at Valenci, in Spain, reports 
in the highest praise of it in every particu- 
lar. This road has been in use for ten 
years. 


NEWARK, N. J.—Formal applicetion has 
been made by the New York & New Jersey 
Telephone Company for a franchise in Vails- 
burg. 

LA FAYETTE, Inp.—The South Raub Co- 
Operative Telephone Company has filed 
articles of incorporation with the Secretary 
of State. The company has a capital stock 
of $4,000. 


Sioux City, lowa—The Sioux Valley Tele- 
phone Company, of Cherokee, has given no- 
tice to the Secretary of State of an inten- 
tion to issue $25,000 of preferred stock, in 
addition to the same amount of common 
stock. 


Boyrp’s, Mp.—The Boyd’s Telephone Com- 
pany has been merged with the new com- 
pany to be known as the Cumberland Valley 
Telephone Company. The merger with the 
Maryland Telephone Company, ot Baltimore, 
and the Westminster company, and the 
Western Maryland is now complete. 


ALBANY, N. Y¥.—The Pennsylvania Tele 
phone Company has purchased all of the 
lines and franchises of the Hudson River 
Telephone Company in that state. The local 
company is incorporated in three states— 
New York, New Jersey and Pennsylvania. 
It has secured several quite valuable fran- 
chises in Wayne and Pike counties, Pa., and 
has several exchanges in operation in the 
counties named. 


Lyons, N. Y.—The Lyons Telephone Com- 
pany and the Wayne County Telephone Com- 
pany have been consolidated, with a capital 
of $50,000 and officers as follows: President, 
Charles A. Lux, of Clyde; vice-president, 
H. S. Wendell, of Philadelphia; secretary, 
C. N. Rooker, of Lyons. The directors are: 
H. S. Wendell, W. T. Bernard and Edward 
Davis, of Philadelphia; C. H. Towlerton 
and C. N. Rooker, of Lyons, and C. A. Lux 
and T. Robinson, of Clyde. 


FREMONT, NEs.—The promoters of the new 
independent telephone system have com- 
menced a canvass for subscribers, and in a 
short time the company will place an order 
for a large quantity of apparatus. The 
company will connect with the Farmers’ 
Telephone Company, of Dodge County, and 
with the exchanges at Wahoo, Cedar Bluffs 
and Arlington, thus giving Fremont com- 
munication with all surrounding towns and 
a large extent of rural territory. Through 
Wahoo and Arlington connection will be had 
with many places in southeastern Nebraska 
and with Kansas City and St. Joseph. 


PENN YAN, N. Y.—A new telephone com- 
pany has been organized, to be known as the 
Crosby & Barrington Telephone Company, 
which will connect with the exchange of the 
Inter-Ocean company at Penn Yan. The 
company will be capitalized at $5,000, di- 
vided into shares of $50 each. The di- 
rectors are: Howard Fullager, S. T. Thayer, 
Herbert Orenshire, A. P. Wortman, Isaac 
Crosby, T. W. Winduagh and Charles E. 
Guile. The officers are: President, Charles 
E. Guile; vice-president, Howard Fullager; 
secretary and treasurer, Herbert Orenshire. 
The work of construction will soon begin. 
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ELECTRICAL SECURITIES 


A steady upward trend of prices and a 
broadening of speculation hsve been the 
gratifying conditions in the market througn- 
out the past week. The conditions, indeed, 
almost assumed the proportions of a boom, 
and for this season of the year the daily 
transactions of last week are enough out of 
the ordinary to excite considerable com- 
ment. In view of the steady conditions 
which have been prevailing for some time 
and the present outlook, it would seem as if 
the bull movement would certainly run 
along for the immediate future, and es- 
pecially as there are no indications in the 
financial horizon of any positive danger. 
There has been no important develop- 
ments in the financial situation during the 
past week to explain in themselves the 
steady upward tendency of prices. The coal 
strike continues to drag along and there 
is no indication when it will end, although 
the recent action of the United Mine Work- 
ers’ Convention would seem to foretell an 
early crisis. The financial circles were 
very agreeably surprised by the complete 
and most encouraging presentation of the 
position of the Steel Trust made by Presi- 
dent Schwab in his affidavit in relation to 
the latest suit against the company, and the 
facts and figures as set out by Mr. Schwab 
when published brought about a decidedly 
enthusiastic feeling in favor of these stocks. 
Mr. Schwab values the properties of the cor- 
poration at $1,400,000,000, and expects heavy 
increase in the profits. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JULY 19. 

New York: Closing. 
Brooklyn R. T......... cece ences 712% 
CON. “GAS vie. dccseearias swe ces 225% 
Gen; BleC cio3ciw se awrentagoisa naa 190* 
Kings Co. Blec........... cece eens 202 
Man. Wl: ciecicie ee ncetercis eens 3645 
Mët: St: BV cisix cess oweteccssids 150% 
N. Y. & N. J. Tel. COciskk ve vceek 175 
Westinghouse Mfg. Co............ 215 


*General Electric stock sold ex the stock 
dividend of 66 2-3 per cent which has been 
distributed to shareholders with the quota- 
tions running from 189%, the opening price 
after the distribution, to 195%. The close 
was at 190. The last sale of General Elec- 
tric prior to the distribution of the dividend 
was 315. Kings County Light and Power 
sold at 202 during the week. For the first 
time in many weeks Brooklyn Rapid Tran- 
sit stock was pronouncedly active, and at 
advancing prices. It is announced that 
there is a hitch in the deal by which the 
Sprague Electric Company was to be ac- 
quired by the General Electric, the difficulty 
being due to a disagreement as to the value 
of the plants. 


Boston: Closing 
Am. Telep. & Tel..........0cceeee 165 
Edison Elec...........cceecceees 277 
Mass. Elec. pf..........ccecceoees 9714 
New England Tel................ 141% 


Western Telephone & Telegraph.. 105% 


Philadelphia: Closing. 
Elec. Co. of America............. 6% 
Elec. Stor. Bat. c............20-. 3 
Elec. Stor. Bat. pf...........006. 93 
Philadelphia Elec................. 5%, 
Union Traction................6- 44% 
United G. I. Co.............206- 108 
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Chicago: Closing 
Chicago Edison Light............ 177 
Chicago Telep...........ccccecee 169 
Metropolitan El. pf.............. 92 
National Carbon...............08% 27 
National Carbon pf.............- 100 
Union Traction............0cc00. 17% 
Union Traction pf...........ce0. 51 


| LEGAL NOTES 


THE PATENT FOR LUBRICATED BEARINGS FOR 
Fan Morors SvustTAINeD—In the Circuit 
Court of the United States for the Eastern 
Division of the Eastern District of Missouri, 
the Emerson Electric Manufacturing Com- 
pany, complainant, vs. Van Nort Brothers 
Company, defendant, the suit to re 
strain the infringement of the patents as- 
signed to the Emerson company by Charles 
R. Mestin for an improvement in lubricated 
bearings designed especially for use in con- 
nection with electric ceiling fan motors is 
sustained. The court finds that the grant- 
ing of a patent to Mestin is prima facie 
evidence of novelty and invention, and is 
unable to find anything either in the 
patented or unpatented structures relied 
upon by the defendant as anticipations to 
destroy the prima facie case made by the 
patent itself. The chief feature of the 
compliainant’s invention is the spiral groove 
or channel opening into the lower oil cup 
and extending up the bearing of the upper 
reservoir in such way as to permit the rais- 
ing of oil on the principle of the Archi- 
medean screw. This feature is the im- 
portant element of each claim in the con- 
troversy, and cooperates with the other ele- 
ments of each claim in such way as to make 
an effective machine. The court therefore 
concludes that each of the four claims in 
question involving the invention is valid. 
There is practically no dispute about in- 
fringement. The defendant’s device in- 
volves the invention of each of the claims. 
A decree will therefore be entered for the 
com iaina.l. 


MOTION FOR PRELIMINARY INJUNCTION 
DeENIED—In the case in equity in the Cir- 
cuit Court of the United States, District of 
Massachusetts, the Westinghouse Electric 
and Manufacturing Company vs. the Stan- 
ley Electric Manufacturing Company, the 
motion for a preliminary injunction, which 
is based upon the decision of the Court of 
Appeals for the second circuit in the case 
of the Westinghouse Companies vs the 
Saranac Lake Electric Light Company, 113 
Fed. Rep. 884, 108 Fed. Rep. 221, was denied. 
In that case the court held the Stanley 
patent No. 469,809, now in issue, to be valid 
and not anticipated by prior patents or by 
articles printed in various foreign pub- 
lications prior to the date of Stanley’s in- 
vention. In his specification Stanley de- 
scribed the method known as the “Stanley 
rule.” The two claims in issue were broad 
and did not in terms include this rule. The 
court states in its opinion the defendant 
contended that the prior art showed antici- 
pation of these claims because this so-called 
Stanley rule is no part of the invention 
claimed, and there is nothing in the claims 
requiring the rule to be considered as a 
part of the invention thereby covered. The 
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court holds that “the so-called Stanley rule 
is therefore a part of the invention dis- 
closed in claiming the patents. Indeed, it 
would seem to be the main part of that in- 
vention, and with the patent thus construed 
the citations from the prior suit show 
neither anticipation nor lack of invention. 
The whole argument of defendant on that 
branch of the case is so interwoven with 
the postulate that the Stanley rule is to be 
eliminated from the patent; that when the 
postulate is not granted the argument be- 
comes wholly unpersuasive.” The judge 
hearing this case does not agree with the 
complainant’s counsel that the court in the 
former case found the Stanley invention to 
reside “in a certain length of primary wind- 
ing,’ and their argument on this point 
seems to him plainly in conflict with the 
invention as defined by the court. On the 
question of validity, the Stanley patent is 
limited by the Stanley rule, while on the 
question of infringement there is no such 
limitation. In other words, a transformer 
may be outside the monopoly secured by the 
patent and still infringe the patent. After 
the Appellate Court in the other case had 
determined that the Stanley invention for 
the most part resided in the Stanley rule, 
and that the rule must be imported into 
the claims, and as the court said on the 
petition for rehearing, “as to infringing” 
it “did not deem it necessary to add any- 
thing to the opinion below,” it is manifest 
that the court did not understand from the 
opinion of the court below that the Stanley 
rule was eliminated from the Saranac 
transformer. For these reasons the mo 
tion for a preliminary injunction must be 
denied. 


ELECTRIC RAILWAYS 


SaN BERNARDINO, CaL.—The San Ber- 
nardino Valley Traction Company has been 
granted a franchise for an electric line to 
be operated south from the extreme southern 
end of the company’s present line in Colton 
to the city limits. It is expected that work 
will have been begun by November 1 of this 
year. 


ALLENTOWN, Pa.—The power-house of the 
Electric Light and Power Company has been 
totally destroyed by fire, which is believed 
to have been caused by the short-circuiting 
or crossing of the electric light wires un- 
derneath a portion of the floor. The loss 
is estimated to be about $100,000. The 
total amount of insurance carried by the 
company is $70,680. Of this amount $31,000 
is on the machinery and $33,680 on the 
dynamos. 


TacoMA, WasH.—Work has been begun on 
extensive improvements at the Tacoma Rail- 
way and Power Company’s plant. The 
changes are such as will give more room for 
power equipment necessitated by the grow- 
ing business of the company, and will afford 
pew and more commodious quarters for the 
office force. With its additional equipment 
the plant will be capable of furnishing a 
tremendous amount of electrical energy for 
both lighting and power purposes. 
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INDUSTRIAL ITEMS 


THE ELECTRIC SUPPLY COMPANY, Syracuse, 
N. Y., has just been awarded the contract 
for rewiring the Yates Hotel, of Syracuse. 


THE SUNLIGHT LAVA MANUFACTURING ComM- 
PANY, Chattanooga, Tenn., in a neat booklet 
describes its acetylene burner apparatus. 
This will be sent to any one interested upon 
application. 


S. G. THomson, 136 Liberty street, New 
York, manager of the New York office of the 
Adams-Bagnall Electric Company, of Cleve- 
land, has recently been awarded a large con- 
tract for arc lamps for Washington, D. C. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
CoMPANY, Chicago, has just received a con- 
tract calling for an additional 1,080 lines 
for the Los Angeles (Cal.) exchange. This 
will bring the equipment up to 7,080 lines 
to start with. 


Tite SAFETY ELECTRIC SWITCH COMPANY, 
successor to the Hope Electric Appliance 
Company, Providence, R. I., is illustrating 
and describing its line of quick make and 
break switches and other apparatus for sta- 
tion and construction work. A complete 
price list accompanies each illustration, and 
the booklet will be sent on request by any 
one interested. 


McKINNEY & WATERBURY, Boston, manu- 
facturers of artistic fixtures for electric 
lighting, carry one of the largest assort- 
ments of lamps and fixtures in New Eng- 
land. Their recent catalogue will be sent 
on application to the office of the company, 
181 Franklin street, Boston. No concern in 
New England stands higher for the quality 
and originality of its work. 


Mr. Ciuartes F. Jonnson, Buffalo, N. Y., 
announces that he is ready to install rail- 
way equipment, cars, electric motors, gen- 
erators, engines or locomotives. These may 
be had either second-hand or new. Mr. 
Johnson has a number of excellent pieces 
of machinery ready for immediate delivery, 
and enquiries pertaining to this matter will 
receive prompt attention from him. 


ELECTRIC APPLIANCE COMPANY—In the dis- 
tribution of a catalogue it is manifestly im- 
possible to reach every one in the trade. 
The Electric Appliance Company, Chicago, 
will be glad to have the name and address 
of those interested in wattmeters who have 
failed to receive a copy of that company’s 
new Gutmann alternating-current wattmeter 
catalogue. It will be mailed promptly upon 
application. 


C. J. Toerring Company, Philadelphia, 
Pa., announces that owing to the great in- 
crease in its business it has been obliged to 
triple its manufacturing facilities, and its 
factory is now at Nineteenth street and Alle- 
gheny avenue. The company is also putting 
a new lamp on the market which it claims 
embodies all the best points of the old lamp 
with many additional features. This com- 
pany’s New York office is at 39 Cortlandt 
street. 

TROLLEY TRIPS THROUGH SOUTHERN NEW 
ENauaANp—The publishers, White & Warner, 
of Hartford, Ct., are issuing this book in its 
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fourth year larger and better than ever. 
The illustrations are numerous, and there 
are in addition nine maps—four of them 
used to show the trolley lines between Bos- 
ton and New York, including nearly the 
whole of the states of Massachusetts, Rhode 
Island and Connecticut. The descriptive 
matter is of value, and many delightful and 
inexpensive itineraries may be made up 
from a perusal of its pages. 


To THE COURTESY OF THE WISCONSIN CEN- 
TRAL RAILROAD the considerable Chicago 
representation to the joint convention of 
the Independent Telephone Association of 
Wisconsin and the Northwestern Electrical 
Association at Waupaca, Wis. (the American 
Killarney), was very greatly indebted. For 
the convenience of the visitors a special 
dining car was run and certainly made far 
more appreciable the beautiful country 
through which the Wisconsin Central runs, 
covering so thoroughly many of the most 
popular Wisconsin fishing and holiday re- 
sorts. 


THE STILWELL-BIERCE & SMITH-VAILE 
Company is mailing its latest catalogue of 
Smith-Vaile pumping machinery. This cata- 
logue is a splendid edition, describing and 
illustrating fully the line of machinery made 
by this company. Considerable general in- 
formation and suggestions of an engineer- 
ing nature are added, which can not fail to 
be of great value to any one interested in 
hydraulics and steam engineering. The 
book, complete, embraces 138 pages, is hand- 
somely bound, and a comprehensive index 
adds considerably to the value of a very com- 
plete catalogue. 


J. H. BUNNELL & Company, 20 Park Place, 
New York city. reports a large demand for 
the new Ghegan automatic repeating trans- 
mitter. This apparatus is the invention of 
Mr. John J. Ghegan, the vice-president and 
secretary of the company. The government 
has recently ordered an installation of 
twelve of these instruments. They have also 
been installed upon the Baltimore & Ohio 
and the Erie Railroad lines, and on the 
Pennsylvania and Lehigh Valley, and the 
Postal Telegraph and American District 
Telegraph companies have also installed 
them on their lines. 


THE STANLEY ELECTRIC MANUFACTURING 
Company, Pittsfield, Mass., has S. K. C. 
Bulletin No. 127, describing a fine line of 
switches, ready for distribution. Besides the 
well-known type of S. K. C. slide switches, 
carbon break switches, etc., many special- 
ties are included, among which are com- 
bined oil-switch and circuit-breaker for 
great capacities at high voltage, and a line 
of knife switches, the blades of which are 
made up of units, providing a range in 
capacity from 50 to 3,000 amperes, single or 
double-throw, with or without fuses and 
with or without quick break. Requests for 
copies addressed to Ray D. Lillibridge, 170 
Broadway, will receive prompt attention. 


THE DE Vrat TELEPHONE MANUFACTUR- 
ING COMPANY, 27 Rose street, New York, is 
the name of the company organized to con- 
tinue the manufacture of the De Veau tele- 
phone apparatus. Mr. A. S. De Veau, presi- 
dent of this newly organized company, 
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makes the following announcement: “I beg 
to announce that I have severed my busi- 
ness connections with Stanley & Patterson, 
Incorporated, New York, and from now on 
will devote myself exclusively to the manu- 
facture of the De Veau telephone ap- 
paratus at my former address, 27 Rose 
street, New York, where we have a thor- 
oughly equipped, up-to-date plant.” The 
company also advises that on August 15 
it will have a very complete telephone cata- 
logue ready for distribution, and that this 
catalogue will be comprehensive in its de 
scriptions and illustrations of long-distance 
and interior telephones, automatic switch 
telephones, flush telephones, switchboard 
apparatus, central energy telephones and 
switchboards and other special telephone 
apparatus. 


WESTINGHOUSE, CHURCH, KERR & COMPANY 
announces the removal of its Pittsburg office 
from its former location on the first floor of 
the Westinghouse Building to more com- 
modious quarters on the eighth floor of the 
same building. This change is the direct 
outcome of largely increased business in 
this district, and is accompanied by the ac- 
quirement of a commodious reception room 
devoted exclusively to the convenience and 
entertainment of visitors and patrons. The 
object of the management in making the 
change is to be able to accommodate more 
thoroughly and promptly the wishes and 
needs of its patrons, and to be prepared to 
give immediate attention to all classes of 
general engineering and construction work 
as applied to power and its uses in trans- 
portation and industry. The company will 
provide in all cases from its engineering 
force adequate personal supervision of work 
in hand, both during construction and sub- 
sequent thereto, and the increased facilities 
afforded by the new quarters will enable it 
to fulfill the most extensive contracts. The 
official address is, Westinghouse, Church, 
Kerr & Company, Westinghouse Building, 
Pittsburg, Pa. 


Tue New York Epison Company, New 
York city, is sending to its patrons and to 
prospective customers the following cir- 
cular notice, dated July 1: “We take 
pleasure in informing you that on and 


after September the first, the retail 
prices for the incandescent service of 
this company will be reduced from 


the present maximum of tweny cents 
to a maximum of fifteen cents a kilowatt: 
hour. The full schedule, after that time, 
will be, for the first two hours of average 
daily use of the connected installation, 
fifteen cents a kilowatt-hour; for the third 
and fourth hours, ten cents; for the fifth 
and sixth hours, seven and one-half cents, 
and for all over six hours, five cents a kilo- 
watt-hour. This immediate notice is sent to 
those interested in electrical work that they 
may be first advised of the reduction; a cor- 
responding and timely announcement will 
be made to our customers and 1o the general 
public. To the greater number of the users 
of electric light, perhaps more especially the 
residential users, this change will represent 


a reduction of nearly twenty-five per cent 
and the result should be to greatly broaden 
the field of electrical installaticn, as well as 
of electrical supply.” 
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Recent tests by the Reichsanstalt of the 
German Nernst lamp give very encourag- 
ing results as to efficiency, the watts per 
candle-power being 1.65 with a straight 
filament and 1.42 for the bent filament, at 
the start. These values in the course of 
four hundred hours run to 1.97 and 1.75 
respectively. 
power, however, is more than could be de- 


The decrease in candle- 


sired, being twenty-four and one-half per 
cent for the straight and thirty-one per 
cent for the bent filament for the four 
hundred hours. Considering the short 
time since the invention of this lamp, 
these figures are very creditable and 
doubtless much better results will be ob- 
tained in the near future. 


THE BUILDERS OF THE TROLLEY. 


Much has been written of recent years 
about the great benefits which have been 
secured through the development of elec- 
trical methods of transportation. It hae 
been shown how the outlying districts 
have been brought in close touch with the 
large centres of industry; how, by bring- 
ing the suburbs within easy reach of the 
heart of the city, the business man could 
live in the country and yet carry on his 
businees where it was most advantageous; 
how, by concentrating the business in a 
comparatively small section of the city, 
it could be carried on more efficiently and 
quickly than would be the case were it 
spread over a large area. 

It has been shown how the health of 
the population has been improved by re- 
lieving the congestion of the large cities 
and replacing the old, unhealthy vehicles 
by clean, cheerful cars. 

We have heard again and again the 
enthusiastic writer in the technical and 
daily papers expatiate upon the beauties 
and benefits of the trolley road. 

Now, we will not admit that any one 
holds the electric road in greater esteem 
than we, nor can any have a better reali- 
zation of the benefits accruing from the 
general adoption of this method of trans- 
portation. But have we not overlooked, 
in our ecstacy over the beauties of the 
trolley, one fact? Why is it that we are 
so favored to-day? How did it happen 
that we are so provided for now? The 
roads were not spontaneous growths, 
springing up by their own accord when 
needed. They have resulted from a care- 
ful study of the problems presented by 
the rapid growth of our cities. 

Nearly twenty years ago the street rail- 
way men saw that something would soon 
have to be done. The horse-car lines had 
been outgrown. They cast about for other 
means of moving the cars. Various 
schemes were tried and discarded. Elec- 
tricity was called upon, and in the first 
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few experiments, while it did not give 
entire satisfaction, it seemed to promise 
better than anything else. However, much 
was to be done before it could be seen 
whether this method would meet the de- 
mands or not. Money was needed for 
experimenting on a commercial scale, and 
this was soon invested, although it was 
pretty well assured that the first attempts 
would not be commercially successful. 

After many trials and as many failures, 
each of which taught its lesson, the neces- 
sary conditions for successful operation 
were understood, and the electric road be- 
came an acknowledged factor in our 
towns and cities. The growth has in- 
deed been astonishing. Trolley lines not 
only form complete networks in all of our 
cities, but extend many miles into the out- 
lying districts, bringing city and country 
closer together, until to-day a continuous 
ride of over 200 miles can be made in 
several localities. 

But the public spirit of the early finan- 
ciers of electric roads did not end with 
first experiments, though the money laid 
out then was not inconsiderable. There 
was a greater work to be done. Money 
must be had for the building of new lines 
and the electrification of old ones. When 
the necessity was shown, the capital was 
forthcoming, although immediate returns 
could not be expected and the ultimate 
financial success was sometimes in doubt. 

Fortunate, indeed, are we of the United 
States that there were in those days men 
with public welfare at heart and with the 
To- 
day there can be no doubt of the success 


means for backing these enterprises. 


of the electric road, both as a means of 
transportation and as a safe investment, 
but, while we should not lose sight of the 
men who made the electric road an en- 
gineering success, neither should we for- 
get the men who made that success pos- 
sible at the risk of financial loss, and who 
are still engaged in promoting electric 
and extensions 


railway improvements 
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from which the returns must necessarily, 
in many instances, be slow. 


The recent reduction in the price of 
electricity which has been made by the New 
York Edison Company will have a stimu- 
lating effect upon the use of that form of 
energy. The one drawback which has pre- 
vented the almost exclusive use of elec- 
tricity for light, heat and power has been 
its cost. In cleanliness, safety, con- 
venience and flexibility no other agent 
can be compared to it. The fate of the 
gaslight was postponed by the invention 
of the Welsbach mantle. Now in the face 
of a general reduction of twenty-five per 
cent in the cost of electricity some more 
radical improvement than that of Wels- 
bach will have to be made, if the use of 
gas is to continue in anything like its 
present extent. 


There is much satisfaction to be de- 
rived from the knowledge that the ques- 
tion of an improved form of electric light 
is engaging the attention of some of our 
best engineers. A patent has been granted 
to Mr. C. P. Steinmetz for a new type of 
filament or glower which is expected to 
give excellent results. With the invention 
of this and that of the Nernst lamp, some 
progress has been made in the direction of 
cold light. Since at present the light effi- 
ciency of an incandescent lamp is only six 
per cent and that of the arc about ten 
per cent, it is to be hoped that we will 
soon be realizing the benefits of the work 
of these engineers. 


It is interesting to notice that our Brit- 
ish cousins are coming to the same con- 
clusion in regard to railway operation that 
has been arrived at in this country. More 
time can be saved by using a high rate of 
acceleration which enables the train to get 
away from the station quickly rather than 
by an ultimate high speed. In a descrip- 
tion of the new equipment of the Liver- 
pool overhead railway it is shown 
that this new apparatus with its rapid 
acceleration would reduce the time of the 
trip from thirty-two to twenty and one- 
half minutes and at the same time cut 
down the number of trains from fourteen 


to twelve. 
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POWER TRANSMISSION BY CONTIN- 
UOUS CURRENTS. 


Elsewhere in thie issue will be found a 
description of an interesting hydro- 
electric transmission plant at Lausanne, 
Switzerland. The water power, which is 
owned by the city of Lausanne, is at St. 
Maurice on the Rhone, about forty miles 
distant, 14,000 horse-power being avail- 
able. 

Given these conditions, one would expect 
to find the standard three-phase, high- 
voltage transmission system using alter- 
nators coupled directly to the turbines 
and operated in parallel. The line would 
be fed through an elaborate switchboard 
and large transformers equipped with aux- 
iliary cooling apparatus. At the receiv- 
ing end there would be step-down trans- 
formers feeding into the distributing net- 
work for light and power, and where con- 
tinuous current is called for a rotary 
converter or motor-generator set would be 
installed. Naturally in this system the 
switchboards and transformers form an 
important part of the installation. 

The engineers of this plant, however, 
have adopted a continuous, constant-cur- 
rent system. The high pressure of 25,000 
volts is obtained at the generating station 
by operating all the generators in series. 
The motors at the several receiving sta- 
tions are also connected in series, each 
taking about 2,100 volts. The reasons 
given for this selection are reliability of 
service, ease of regulation and a smaller 
first cost than would have been the case 
for a three-phase system. 

The plan differs so radically from the 
accepted standards in this country that it 
is interesting to see wherein lie the ad- 
vantages named above. The claim to re- 
liability seems to be based upon the sim- 
plicity of the plant. Each of the five tur- 
bines drives two direct-connected gener- 
ators, and all ten of these generators are 
connected in series. This is a simpler ar- 
rangement than the parallel method of 
connection, and has one great advantage— 
no switchboard is needed. This compli- 
cated and expensive accessory is replaced 
by a single, double-pole switch for short- 
circuiting the line and the machines when 
The two 
banks of transformers, with their blowers 


it is necessary to shut down. 
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and high-tension pneumatic oil-break 
switches, which would be required by the 
parallel system, are not needed. There 
is but one governor to control simultane- 
ously the speed of all of the turbines. 
With the continuous-current series sys- 
tem, there is no synchronizing to be done 
and no real need that the machinery oper- 
ate at exactly the same speed. This is im- 
perative for parallel operation, and is one 
of the difficult problems facing central 
station engineers to-day. 

At the receiving station each motor is 
supplied with a small starting switchboard 
consisting of ammeter, voltmeter and 
starting switches. To supply light, two 
motors drive directly three-phase gener- 
ators giving the receiving station perfect 
control of the voltage of the distributing 
system. 

The saving in first cost in this plant 
over the three-phase system arises from 
the saving in accessory apparatus which 
the system permits. While the additional 
copper required over what would be called 
for by the three-phase plan must be reck- 
oned, this item is certainly small com- 
pared with the saving indicated above. 
Another point worthy of notice is that for 
the local supply in the neighborhood of 
the generating station, a three-phase alter- 
nating-current system is used, thus actu- 
ally reversing our usual practice of using 
continuous current for local supply and 
three-phase alternating currents for trans- 
mission. 

While it is doubtful whether any en- 
gineer in this country would at this time 
advocate a system so radically different 
from current practice, the reasons for this 
choice in planning the Lausanne installe- 
tion seem to be sound. That the operation 
of the plant will be successful can not be 
doubted, as there are already a number of 
similar plants which are apparently g1V- 
ing entire satisfaction. The scheme would 
at least seem worthy of study by our own 
engineers, with a view of ascertaining if 
there is anything to be learned from their 
experience. 


It is worthy of note that the question 
of the advisability of the more extended 
application of double-current generators 
has been provocative of some lively dis- 
cussion abroad. This class of apparatus 
has been giving excellent satisfaction 1 
this country for the last few years and we 
are glad to notice that it is beginning to 
be appreciated elsewhere. Things seem to 
be moving in the old country. 
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“THE DISSIPATION OF ENERGY BY 
ELECTRIC CURRENTS INDUCED IN 
AN IRON CYLINDER WHEN RO- 
TATED IN A MAGNETIC FIELD ’’—II. 


BY ERNEST WILSON. 


ALTERNATING MAGNETIC FORCE. 

Fleming* gives the expression 0.616 
Bt f*ds 
10**p 
watts dissipated by induced currents per 
cubic centimetre of a cylinder to which 
an alternating magnetic force is applied 
whose direction is parallel to the longi- 
tudinal axis of the cylinder. The 
diameter of the cylinder is d centimetres, 
and the other symbols represent the same 
quantities as before. This formula for 
frequency 129 and p = 13 x 10°* ohms is 
approximately verified by experiment. 
The following results were obtained with 
a cylinder of mild steel four inches (10.16 
cm.) diameter, + and have been extended 
to the case of a cylinder 0.1 cm. diameter 
on the assumption that similar electric 
and magnetic events happen in cylinders 
of different diameters at times varying 
vere y as the square of their diameters : 


in a uniform magnetic field for the 


Š Y bo ja Es s 
es |#o |83] 85 jag |Żoz] =. 
Spe | bau a- og | $28 aa & fg 
eae |433| 522) bs | 255] 522] $2 
E52) 855/222) 58 | ses | 28d] %0 
Esp | eee] s>.| Bo | ZES| E22] 21 
Ken ym B: kS os Ee Es 
C E [u S (a o peu 2 
= = = WO | & Eo | i 
$s 
7690} 6888} 1/80 | 3820| 129 | 0.049} 0.087 
15000) 17050)‘ 26200 * 0.338} 0.222 
1630| 4710} 1/20 | 2750| 516 | 0.142) 0.282 
15500} 20000) ** 54500) “< 2.810| 5.07 


Turning from round wires to plates, 1 in 
which the cross-section normal to the 
lines of force has a length great as com- 
pared with its thickness, Fleming], Stein- 
metz,§ and Thomson | agree in giving 
166 BI 
metre. A plate would, therefore, dissi- 
pate nearly 2.7 times as much energy in a 
given time as a wire having a diameter 
equal to the thickness of the plate. 
ROTATING AND ALTERNATING MAGNETIC 

FIELDS. 

We have seen that the results of theory 
are fairly well verified by experiment. It 
remains to extend the formule to cases 
actually met with in the construction of 
dynamo electric machinery. It is reason- 
able to assume that the electric currents 
distribute themselves in paths such that 


for the watts per cubic centi- 


constant current density is preserved. The 
See “The Alternate Current Transformer,” vol. ii, 
437. 

Py See Hopkinson and Wilson, “Phil. Trans.,"’ A, 


vol. elxxxvi (MS), pp. 93-121. 
+S-e “The Alternate Current Transformer,” vol. fi, 
490. 

P See Wiener s “Dy namo- -Electrice Machines,” p. 119. 
į See * Phil. Trans.,” A, vol. clxxxvii (1896). p. 723. 
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"10% 
with a good deal of certainty in the case 
of circular plates in which the diameter is 
great as compared with the thickness, and 
in which the lines of force are uni- 
formly distributed in the plane of the 
plate. Comparing this with the formula 


formula 2.78 ——— may be taken to apply 


B 
1.65 ioe 


we may say that the Totating field would 
dissipate about 1.7 times as much energy 
in a given time as the alternating mag- 
netic field. It should be remembered, 
however, that even when the lines of 
force are confined to the plane of the 
plate the dissipation of energy for a given 
average induction density may be con- 
siderably reduced if the distribution is 
such as to give the induced electro-motive 
force a more rectangular wave-form. 
Some time ago* I tried to account for 
the loss in a smooth-core drum armature, 
in which the magnetic field was distrib- 
uted approximately as in these experi- 
ments. Bringing to bear the results of 
Professor Baily’s experiments+ on the 
dissipation of energy by magnetic hys- 
teresis in rotating magnetic fields and the 
results arrived at in this paper, I am still 
unable to account for the observed loss on 
the assumption that the plates are insu- 
lated from one another. In dynamo- 
electric machines, where approximate 
uniform rotating fields are met with, the 
construction does not lend itself to such 
perfect conditions as, for instance, in the 
case of alternate current transformer 
cores. It is doubtful if the lines of force 
are always confined to the plate. If one 
considers the section of an armature core 
in which ventilating spaces are provided, 
it is highly probable that at the ends of 
the core and at each ventilating space 
there is a considerable axial component, 
which would at once give rise to a serious 
increase in the dissipation of energy by 
indnced currents. The teeth are some- 
times filed out after placing the plates in 
position, and this may lead to consider- 
able conductivity normal to the plane of 
the plate. Then, again, the plates are 
not always insulated from the shaft or 
spider which supports them. In multi- 
polar dynamos it is questionable if one 
ever meets with a fair approximation to a 
uniform rotating field. 
LONGITUDINAL VARIATION OF INTEN- 
SITY OF MAGNETIC INDUCTION. 

ln the previous paper it was stated 
that the intensity of magnetic induction 
diminishes in value and suffers retard- 
ation in phase us one proceeds from either 
end of the cylinder along its longitudinal 


for alternating magnetic force 


* See The Electrician (London), October 11, 1895. 
+ See “Phil, Trans.,"’ A, vol. clxxxvii (1896), p. 728. 
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axis toward the centre, in much the same 
way as was observed radially in a plane at 
right-angles to the longitudinal axis and 
midway between the ends of the cylinder. 
This statement rested upon a comparison 
of the electro-motive force of coil I with 
that of coil 1. In the present experi- 
ments an opportunity to examine this 
further was given, and coil 3' (Fig. 1) was 
wound round an area 22.6 sq. cm. at the 
end of the cylinder. The maximum 
values of the induction density over this 
area are given in table I, so that a com- 
parison can be made with the maximum 
value of the intensity of induction at the 
centre (coil 1). The phase-displacements 
are also given. ‘Ihe results further con- 
firm the statement made in the previous 


paper. 
CONCLUSION. 


In my former paper I omitted to thank 
Professor Capper for the loan of the 
worm and worm-wheel used in these ex- 
periments. I have pleasure in doing so 
now. I have also pleasure in acknowl- 
edging the help I have received from Mr. 
F. S.. Robertson, and Messrs. M. S. 
Duffitt and R. M. Wartze. I wish to 
mention the intelligent interest taken by 
Mr. Duffitt in the theoretical part of the 
work, and the patience and care Mr. 
Wartze has given to the working out of 
results. Mr. T. Jones has again rendered 
valuable assistance. 


THEORETICAL APPENDIX. 
BY J. B. DALE, M.A. 


(1) The rotation of a conducting sphere 
in a magnetic field is discussed by J. J. 
Thomson (‘‘ Researches in Electricity,” 
p. 546). 

When the sphere is rotating about the 
axis of z, in a uniform magnetic field of 
force B parallel to x, the values of the 
current components when 4/(pw/c) a is 
very small are, 


P= Fuge 9=9 
oe toe 
Fat 2) 0 78 


w being the angular velocity and a the 
radius. In the case of an iron sphere we 
may take » = 10°, o = 10‘, and the cur- 
rent components are approximately 
—4=—2B, 0, i — rB. 
The currents therefore flow in circles in 
planes parallel to yz, having their centres 
on the axis of y. 

Integrating round a circle the value of 
the electro-motive force is found to be 
3rp*wB. This is likewise the value of the 
electro-motive force found on the assump- 
tion that the circuit is insulated and 
rotating in a field of magnetic induction 
equal to that in the sphere at rest. 


134 


The rate of heat production 


= [Lf at +0) de dy ar 


taken throughout the volume of the 
sphere. 

Transforming to polar co-ordinates this 
becomes 


w a T. Ir 
2 — Bf rir f sin*ð dô dp = 
o 0 0 0 
naw B? , 


g 


Writing for œ, 2xf when f is the fre- 
quency, we find for the rate of heat pro- 
duction per cubic centimetre. 


t Pog FE 2 
3.95 oe 


when 3B is the induction when the sphere 
is stationary. 

(2) In the case of a cylinder rotating 
about its axis of figure in a uniform mag- 
netic field at right angles to the axis, 
we may assume in analogy with the result 
for a sphere, that the induced currents 
circulate in planes parallel to the axis and 


the magnetic force, and that the electro- 
motive force in any circuit is the same as 
that which would be induced in the circuit 
supposed insulated and rotating in the 
magnetic field which exists in the cylinder 
at rest. 

The form of the stream lines in any plain 
section is unknown. It is reasonable to 
assume that they are approximately rect- 
angular. Different assumptions may be 
made regarding the law of formation of 
the rectangular circuits. We shall assume 
(1), that in any section the currents flow 
in rectangles similar to the boundary of 
the section ; (2), that the currents flow 
on the surface of cylinders similar to the 
cylinder; (3), that the current density in 
any circuit is constant throughout that 
circuit, and compare the results obtuined 
for the value of the rate of heat produc- 
tion according as one or other of these 
nd te is adopted. 


3) Take axes through the centre of the: 


cylinder, O, the axis of rotation, Oy par- 
allel to the magnetic induction in the 
cylinder. 


d y 


Let a cm. be the radius, and 2a cm. 
the length of the cylinder, 2?rf the angu- 
lar velocity. In a section PNP’ distant z 
em. from the axis, assume that the cur- 
rents flow in circuits similar to the bound- 
ary of the section. 


Let NL = z cm., then 


If B is the magnetic induction, and p 
the specific resistance of the material in 
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ohms, the electro-motive force in the 
circuit QLQ’ 

= (a* - r°) —8 

= 2nfB. 427 4/ met 10~* volts, 
and the resistance 

Be (a MS at ) i 

=4 e(z = + at) / dr 82. 

Hence the rate of dissipation of energy 
in watts per cubic centimetre 


a ma 
167f7B*10 - z? (a-r 
= fete : fax tra + ad 
This may be ategrated by substituting 
a sin 6 for z, and the result is 
PBI i [4 eis 
p Vf (m + 1) 
Vf (m +1) + | 
vmi- 
When m = 1, this is equal to 
S*B*10-"a* 
p 


4.694 


When m is small, the expression tends 
to 


12.6 FBO a*m? 
p 


(4) When the currents are assumed to 
flow in cylindrical shells similar to the 
original, let 2z cm. be the length. The 
radius of the shell = z/m cm. 

The thickness of the plane end is 4, 


and of the curved surface = 5,. 


Denoting by ¢ the angle zOQ, Fig. (i), 
the electro-motive force round the ele- 
mentary circuit. 


1 
= m?f B10. 4 cas z sin o. 
The resistance of the circuit 
_ (Ss. 4m, sin $ ) _ 
— \38p8z © m dd, sin ¢/ f7 
4 (m* +1) 
Spo! -P 
The dissipation of energy in watts per 
cubic centimetre is 
şr ma 
167f*B710-" fe P ve = 
m (mF l) ap 81D odd “Ad, = 
0 0 
í f7 B’10—” 


2 


m ma 
5 (m* + 1) ve 
When m = 1, this is equal to 
an a’ fB’ 0—:8 
5 p 


or 3.95a* L Bur 
p 


When m is very small the value is ap- 
proximately 


222 —16 

ponm BO 
p 

(5) When the current of any section 
is assumed to be of uniform density 
throughout, the rectangular circuit must 
an that QL being this circuit QP = 
L 


The area enclosed by the circuit is 
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+ 42(4/(a?—2z')—ma+z(a), or 
4y (ma — /(a'— 2") + y) (B). 
and the length 
4 (2z + 4/(a* — x?) — ma) (a), or 
4 (2y + ma — y (a — z*) (B), 
the form a or 8 being taken according as 
ma is less or greater than 4/(a* — z’). 
Hence the rate of dissipation of ener 


in watts per cubic centimetre is A + B, 
where 


a,(1— m?) ma 

dz 
ma, 
(v(a — t) — ma + z)*2* dz 
(y (aè — zt*) — ma + 22) 


_ 167 f*B* 
and B= ios 
ay (i—m?*) 0 


(ma — y (a — T) + yy 


_ 16xf*B* 
~~ matp10"* 


v (a? ak x?) 


(ma — /(a* — z*) + 2y) 

When m is greater than unity the in- 
tegral B alone is taken, the limits of z 
being 0 and a. 

To integrate A with respect to z, let 


J (a*-2z*)-ma = 2D and z4+d =. 
Then 


*(4/ (a? -2*)-ma+z)?2, 


(v (a? —2*) — ma + 22) ©” ~ 
° ma+D 


Je 
2 m 


D 
ma -+ D 


t 
E -EC + d' log |, 
or, restoring the values of D and é, 


“ ma (4/ (a? -° )) (4ma y (a-z) - 


maè — (a*— x*)) (C) 
+ z a/ (aè -z°) - ma)‘ log 
y (a*-2*) + ma (D) 


/ (a? -T*)- ma 


A similar substitution in B yields as 
the result of integration, with respect 
to z. 


1 ma VA Oi — 2") (tma a/ (aè — r*) — 


914 
(mat — (at — 2°) (c’) 
+ a ma — y (a° — x*) ) log 
ma + y (€ — z’) 
(ms i) (D) 


Since (C) and (C’) are identical in 
form, we can combine them, and inte- 
grate with respect to z from x = 0 to 
Zi. 

Let z= a sin 0, and denoting cos 6 by 
c and sin @ by s, we obtain 


a 


SCH) ae = 


0 
TA 


na’ 
oe S &è (4ine — è — m*) dd = 


0 


A a = eee 


= 
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maè ( § (3 + 4m?) z) 
z (3 T6 

By the same substitution D and D' 
assume the forms 


(E) 


cos—'m 
; c+m 
D=5f, seo) en a (F) 
P n/2 + 
__@ _ Ming m+ € 
D= =f c(m-c) log 5 28 (G) 
cos—'m 


where the limits in D’ when m> 1 are 0 


and 7/2. Taking this case first and in- 
tegrating by parts, 
p= Tom -2 
(cs + 0) m+ 2 (cs + 28) m?-4 
(2c°s + 3cs + 30) m 
+ yy (3cts + 4c*s + 88) ) log 
m/2 
m+ 4 7 (H) 
m—cJj0 
w/2 


+a S ellen amt tf) 8 — 


j m (2m* + 3) cs 
+ (2m? + x) c's — me's + e's 
— m (2m! + į) 0] d6 (K) 
The integrated part vanishes at the 


limits, and the remainder on integration 
e 


+ 4m! + 5) (m— y (m'—{1) 


—m (2m4 ) (1— vV (m — 1) 


' T=) 


+ (2m? + oe) y (m— y (m —1))' 


tan— 


—m( —}+ m(1— v(m —1) 
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1 
an Tae 5)) 
+ gg (Im — v(m? —1)}' +2 
[m — y (m — 1)’}) 


e FR 
emh- t] 0 
when & = m — y (m — 1). 

In the particular case when m = 1, the 


value is— 
16rf?B*10 a’ 
ap? 
83r 7 , Ir 2 , 3r 


8 Ur 
3 16 302° 30 3 80 


eer ae ge )] 
The value of the series 
ae ee ee ee 
ge  F 
can be found to be 0.9160. Hence we 
obtain for the number of watts— 
22,2 —16 
4.095 f'B'at10 


p 

The integration of F and G when m< 

1 is troublesome, but when m is suffici- 
ently small, we may without much error 
neglect G, and integrate F from 0 to 7/2. 


w/2 
c(c - m)‘ log-— ate m 2 
0 
n/2 
= eft 
0 


om 19m? 16m? 
TEELELESOL 


“Lier 


zm + E m'r - 


= m? = A ee ] , (M) 
Fa (E) and (M) we obtain 
—16 2 —16 
a oo an f?Bi10-" = 11.1 am? J80 
8 p p 


TABLE I. 


Phase difference 


Maximum average induction 


between E.M.F. 


Watts dissipated by induced currents 


= g per square centimetre B. curves. in half volume of the cylinder. 
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An Open Letter.* 


You will, of course, pardon my remark- 
ing that I do not think much of the 
articles in your journal as a general rule. 
They do not seem to teach me anything, 
and that, I take it, is the criterion of a 
useful article. 

Now, I have always suffered from an 
excessive modesty, and I know, therefore, 
that, having brought myself to the point 
of writing to you, what I write must be 
going to fill a long-felt want, and must 
be substantially correct; therefore, you 
will be good enough to put up a notice in 
your paper that correspondence on the 
contents of this letter can not be toler- 
ated. I am by no means a bigoted or 
narrow-minded man, but I feel that it 
would be such a waste of time for con- 
troversially inclined folk, who are not so 
well informed on these matters as myself, 
to endeavor to refute my statements. 
First of all I think you ought to know, 
and will be interested in knowing, who 
and what I am. 

Briefly, then, I am a well-to-do grocer 
in a town boasting me as one of its coun- 
cilors, and having, in addition, an instal- 
lation of electric light. There is, more- 
over, a considerable electric car service, 
so that you will own I live in an atmos- 
phere that must be saturated with elec- 
tricity, accounting, doubtless, for my 
assimilation of a certain knowledge of the 
science. My early training and environ- 
ments were such that I often wonder why 
I continued to follow the profession of 
errand boy and window-cleaner in my 
father’s emporium, and finally graduated 
behind the counter; but I as often console 
myself with the thought that genius long- 
est hidden burns brightest in the end. 

Almost before I had forgotten the feel- 
ing of a nascent front tooth, my attentive 
parents must have discovered in me a 
thirst for science equaling my more 
natural desire, for they demonstrated be- 
fore me the essential facts of magnetism 
with the aid of a few tin ducks and a 
magnet with inconsequent poles. 

In those days I continually heard grave 
elders remark that electricity was in its 
infancy, and as I lay in my nurse’s arms 
(so forward was I) I used to think 
how nice it was that we two—electricity 
and I—would be growing up together; 


_ but, as I am still led to understand that 


little electricity has not been put into 
shorts yet, I feel that I have outstripped 
progress. 

Since the days of the magnetized duck- 
lings I have possessed large horseshoe 


* From the London Electrical Revietc. 
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magnets of my own, and I have charged 
the glass and zinc cells that work the 
bells, and I have watched a friend of 
mine who combines electrical engineering 
and ironmongery connecting up such in- 
tricate things as the indicators for bells. 
This friend pays about thirty shillings a 
year to put A. I. E. E. after his name, 
and sometimes goes to London to take 
tea with his professional brethren. 

In addition to this experience, my son 
has a friend who is a motorman, or an 
assistant engineer, I never quite under- 
stood which, on the tramways. (I think 
he must be a motorman, because I know 
that the motormen get more than the 
assistants, and I am sure my son would 
know only the best class.) 

My son picks up a lot of curious in- 
formation from this quarter and retails it 
to me. | 

Since I have been on the electricity 
committee of the town council I have 
gained most valuable experience, and am 
pleased to think I have not been slow to 
give less fortunate, or less teachable, 
people the benefit of it. Alas, how often 
one finds that one’s best efforts to increase 
the world’s quantum of intelligence are 
ill received—even, at times, rudely re- 
buffed! For instance, it was not long 
since that I dropped in at our electricity 
works—we supply light to the town at a 
loss, and power to the traction company 
at a large profit—as I often do, just to 
assure myself that everything is going 
smoothly. I found our engineer storming 
like a madman at the poor firemen, who 
appeared unable to raise enough pressure. 
I dislike above all things an exhibition 
of temper, especially ‘before one’s sub- 
ordinates, so, the force of example being 
proverbial, and seeing, in my quick way, 
an easy solution of the present difficulty, 
I pulled the lately purchased evening 
paper from my pocket, and stepped 
silently and calmly to the nearest furnace. 
The door of this I opened, and imme- 
diately clapped the paper over the orifice 
merely following therein the practice of 
the housemaid who wishes to rouse a 
sluggish fire to life. Who would have 
believed that such a simple action could 
cause results so curious and diverse in 
the beholders! What the engineer said 
I can not repeat, and only partly under- 
stood, and I did not remain longer in 
the place when I saw the firemen drop 
their iron implements and double up 
with laughter. An incident such as that 
only proves the more conclusively how 
widespread is the ignorance of common 
things. Now, I have never seen any 
mention in your columns of the fore- 
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going elementary recipe, nor of that other 
which recommends a vertically placed 
poker to the same end. In my opinion, 
no boiler-house should be without its 
“drawing poker,” if I may coin the word. 

Of course, before we decided to give 
the town an electricity station, we had 
to travel over most of Europe, and the 
whole of the British Isles, in order to 
make quite sure that electricity was the 
best luminant, and to decide as to the 
best method of generating it, that is to 
say, whether statically or on the multiple- 
unit system, or again alternatively. That 
reminds me of a little incident that oc- 
curred when I was going over a station 
toward the end of our labors. The en- 
gineer warned us not to go too near the 
machines if we wore watches. I showed 
mine to him, and said it would not be 
affected as it had already stood 2,000 volts 
on an alternator. He laughed and asked 
me where I held it, so I told him only a 
foot or two away from the commutator. 


‘He laughed again and said that evidently 


the watch would be all right in his sta- 
tion, as the power was only 200 volts. As 
a matter of fact, the thing has never gone 
properly since, and I cannot make up 
my mind as to whether the engineer or I 
was a fool. 

We had a very enjoyable and instruc- 
tive time on the Continent, and the en- 
gineer whom we had taken with us was 
able, with our assistance, to compose a 
long and valuable report; but, when this 
was presented to the committee, those 
members who had not gone with the depu- 
tation were not able to satisfy themselves 
that we had seen all that we might, and 
felt so much anxiety at the bare possibility 
of our having missed just the one system 
which might be going to revolutionize the 
supply of electricity that they resolved, 
and obtained the sanction of the council, 
to go out themselves, determining even 
to take in America on the way home. 

I am always thinking of little things 
which might help to make our station pay 
better. Sometimes I lie awake all night 
working out some idea from ite small be- 
ginning to its finished state, perfect, in 
every detail. It was only last week that 
<n epoch-making scheme occurred to my 
restless mind, and I positively had to get 
up at 4 a. M. to tell the engineer; for I 
thought what an incalculable loss it 
would be to the world if I died or went 
mad before the morning came, and I was 
unable to unbosom myself of my secret. 
Now, in a few words, what I put before 
the engineer was this: In the ordinary 
way you have an engine driving a dy- 
namo which gives out current, this cur- 
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rent first lighting lamps, or driving tram- 
cars, and then going back to the dynamo. 
Why not intercept that current on its 
homeward path and turn it into a storage 
battery? It would then be the easiest 
thing in the world to drive the dynamo 
by a motor supplied with current from 
the battery. ‘That is to say, after once 
starting the dvnamo no steam engine is 
needed, and of course, no boilers or coal. 
If this was done, power and light could 
be sold for next to nothing, or we could 
make such a profit out of our customers 
as to reduce the rates to nothing, or 
even pay a bonus! You will not fail to 
note, too, that I cared nothing for the 
vast wealth I could have gained by 
patenting the scheme, but wished only 
that all the world might benefit without 
enriching me by a penny. 

You will, no doubt, picture to yourself 
this engineer hstening with rapt attention 
and breathless wonder, as I unfolded my 
glorious news. You will see him as I 
ended either throwing himself at my feet 
in acknowledgment of my genius, or em- 
bracing me as a brother. Sirs, your 
visions are far from the truth. Jeal- 
ousv—mad jealousy—anger that I 
should have usurped his province, out- 
shining him on his own ground, overcame 
this selfish, bigoted man, who, with a 
torrent of foul abuse, in his nightshirt, 
thrust me with rude hands into the street. 
Not content with that, he has so worked 
on the minds of my fellow-councilors and 
townsmen that if I do mention the matter 
I am laughed down as if I were a lunatic. 

In the hope and belief that I shall be 
appreciated at my true value by you and 
your readers I have written this, and I 
shall be pleased to allow you to place me 
on your list of occasional contributors. 

U. D. C. 
— 2 

Because of the great difference in the 
height of water at various seasons, at the 
gencrating plant of the city of Geneva, at 
Chevres on the Rhone, it was necessary 
to provide some arrangement to give con- 
stant speed for the driving of the gen- 
erators. This problem was solved by 
building a two-story water tower and 
placing two turbines, one above the other, 
on the dynamo shaft. The plant has 
eighteen sets of dynamos. Three of these 
are used for the exciters, giving 150 horse- 
power each. The others, which operate 
the generators, have a main output of 
about 1,000 horse-power. Of the output 
of the plant, about 5,000 horse-power is 
used by electrochemical factories, 5,400 
horse-power for large motors and for the 
maintaining of about 55,000 electric 
lamps, and about 1,850 horse-power for 
the running of small motors. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XXXIV. 


BY A. E. DOBBS. 


TILE WIRING OF OFFICE BUILDINGS. 


In most towns, where an exchange has 
been installed, the buildings where tele- 
phones will be required have already been 
erected and finished. At the same time if 
the town is a live one there will be erected 
in the future a great many new buildings 
and specially large office structures as the 
march of improvement goes on that will 
need all kinds of electrical appliances, and 
it is the duty of telephone managers, as 
well as other members of the electrical 
fraternity, to see that architects make 
provision for a comprehensive distribution 
of wires to all parts of the building. 

While wiring contracts are not properly 
within the province of the average tele- 
phone manager, yet it is at least to his 
own interest to help out all branches of the 
electrical trade, thereby benefiting himself 
by popularizing the use of electricity in all 
of its branches and by having proper pro- 
visions made for future work, saving a 
considerable future wiring expense to his 
own company. 

The making of provisions for electric 
light wiring, owing to the activity of con- 
tractors and the stringent rules of insur- 
ance companies, is now almost invariably 
included in all building plans, but pro- 
visions for other wires are frequently over- 
looked, and this is where telephone men 
should look after their own interests by 
suggesting that other wires may be as im- 
portant and necessary as those intended to 
furnish light only. 

As a wiring contractor does not expect 
to make any profit on the wiring for tele- 
phones, district telegraph or call sys- 
tems, he does not concern himself about 
their distribution, while builders, think- 
ing that only a few of these wires will be 
needed—and the wires being small, any- 
how, they can be installed at any time— 
leave them out of their plans. Too late, 
they find that from two to fifty of these 
wires have to be placed in all the offices, 
and that the wiremen, working for him- 
self only, must run them over the surface 
of walls and ceilings, either bare or in 
mouldings, that floors must be cut, walls 
drilled and marred, and the work when 
done have anything but a sightly appear- 
ance. Telephone wiring should be con- 
sidered as permanent as that intended for 
electric lights, and in the present age of 
conduit wiring as neatly installed, and the 
far-sighted building owner should make 
provision to extend these cables to every 
room to outlete conveniently located by 


precisely the same method now used in the 
distribution of electric light outlets. One, 
or at the most two, of these outlets to each 
room is generally sufficient, as it is an 
easy matter to locate approximately the 
various desk positions. It is not neces- 
sary that wires should be pulled into con- 
duits, but conduits can be placed in posi- 
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as all of them possess merit, the question 
as to the best can be safely left to local 
contractors. One thing, however, that 
should be insisted upon is the use of no 
conduit to the various offices smaller than 
three-quarters of an inch internal diam- 
eter, which will be large enough to accom- 
modate half a dozen pairs of wires if the 
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Fig. 145.— DISTRIBUTION OF TERMINALS AND CABLES IN OFFICE WIRING. 


tion in order that the various companies, 
when ready, can fish their wires into place. 

In some of the larger cities architects 
have become educated to this, to a certain 
extent, and conduits to centres of distri- 
bution and picture mouldings adapted to 
local wiring are used, but even in metro- 
politan centres, where large office build- 
ings are the rule rather than the excep- 
tion, there still remains much to be done. 

There are several systems of conduit 
distribution on the market, all of which 
have been approved by fire inspectors, and 


pairs are rubber covered or twice as many 
if No. 20 cotton-braided wire is used. 

One of the most substantial, and prob- 
ably the most commonly used in modern 
fireproof buildings, is iron or steel pipe 
either with or without a lining of insu- 
lating material on the inside. In some 
cases, plain ordinary gas pipe is installed, 
but where this is done a reamer should 
be passed through the entire length of 
each section in order to remove any fins or 
burs that would chafe or cut the wire. 
The regular conduit, known as “plain,” 
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has been reamed smooth and coated on the 
inside with a varnish that prevents a pos- 
sible condensation of moisture on the in- 
side. 

Iron pipe protects the wire against 
nails or other mechanical] injury, and in 
the event of a cross or short-circuit be- 
tween the wires prevents the arc from 
spreading. ‘This conduit is rather ex- 
pensive as to first cost, and in addition an 
expenditure of from $25 to $50 for a set of 
gasfitter’s tools is required unless the con- 


tract is let to a gasfitter or electrical con- 


tractor already supplied with the neces- 
sary outfit. 

There are several forms of flexible con- 
duit tubes that are put up in coils of 250 
feet each which require no special tools 
beyond a pipe-cutter or a hack-saw. 

Some of these consist of paper or hard 
fibre, spirally wound, which is afterward 
covered with tape and an outside canvas 
or braid tightly woven and saturated with 
asphaltum compound. These conduits can 
be bent around corners, are easily in- 
stalled and are a fairly efficient protection 
against dampness, although not suitable 
for wet places. Most buildings are rea- 
sonably dry, however. Another flexible con- 


duit consists of a spiral steel band woven . 


and closely fitted over the outside which 
also comes in long lengths and is flexible 
enough for all ordinary corners. Another 
form of duct sometimes used, but not very 
' desirable, is simply a plain wooden boxing, 
one or two inches in depth by three or 
more in width, painted inside and out and 
extending from the basement to the upper 
floors with outlets at each floor. This con- 
duit set into the wall and covered with 
plaster is roomy and convenient, but the 
objection to it is a possible danger from 
fire should there be a cross between tele- 
phone wires and a high-tension current. 
The writer has never seen tile duct used 
as “risers,” a8 these main-feeder ducts are 
sometimes called, but there is no good 
reason why, if it makes a good street con- 
duit, it should not be used in the “floor 
risers” of fireproof buildings as it could be 
built into the walls, taking the place of 
portions of the terra-cotta or fireproof 
brick now used to surround iron columns, 
or build up walls, and while not abso- 
lutely moisture-proof it certainly would 
be fireproof. 
DISTRIBUTION. 

It is, of course, unnecessary to say that 
telephone and electric light wires should 
not go in the same ducts no matter how 
good the covering on the wires might be, 
or that the two classes of ducts should 
even be kept from all contact with each 
other. 
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In the ordinary building the “main,” 
“feeder” or “riser,” as it is variously 
called, extends from the basement to the 
upper floors with distributing boxes at 
each floor. 

As the owner of the building pays for 
these conduits the “risers” should be large 
enough to accommodate all the telephone 
wires that could possibly be used in the 
building, for the difference in cost will 


_be very slight, and it is better to err on 


the side of safety than the other way; it 
is also just as well to give the wires plenty 
of room anyhow, for they are then much 
easier to fish and trace. This riser may 
be so arranged that the cable from the 
outside can be brought in from either the 
basement or the upper floors, as the sys- 
tem may be an overhead or unJlerground 
one, and at the place where the outside 
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Firas. 146 AND 147.—TELEPHONE MOULDING. 


cable meets the inside wiring it may be 
ended in a junction box large enough to 
hold all the wires of all companies likely 
to enter the building. If an overhead 
system, all the wires should terminate in 
heat coils and lightning arresters, but if 
underground all the way to the office these 
may be considered unnecessary, for heat 
coils only add resistance to the line and 
are always a possible source of trouble 
and hence should be regarded as a neces- 
sary evil, necessary only wherever the tele- 
phone wire is liable to contact with other 
high-tension wires. Whether fused or 
not, these wires should be connected to 
numbered strips so they can be readily 
found and traced. 

From this point on, distribution may 
differ according to the number of wires 
in use. If the building is a small one, 
each company will probably be allowed to 


distribute its own wires in its own way. If, 


on the other hand, the building is a large 
one, cables are often carried up through the 
building and distributed at the various 
floors similar to the plans already given 
for outside cable distribution. In a large 
building, there is generally a man in 
charge of the wiring who directs the plac- 
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ing of wires and connections and as- 
signs, and keeps a record of all terminal 
connections and to whom application 
must also be made for keys to the various 
floor cabinets. These floor cabinets or 
Junction ‘boxes are the centres of distribu- 
tion for each floor, and from these dis- 
tribution may be made in two ways, the 
best being, probably, by means of lateral 
or branch conduits to the various offices, 
as shown in Fig. 145. By this method the 
branch conduit extends from the floor ter- 


minal through several offices, with a small 
junction box in each, located at points 
most likely to be convenient to the occu- 
pants from which wires can be led out 
as desired. 

It does not follow that wires passing 
through these local boxes will terminate 
there, though wiremen will generally find 
it convenient to cut their wires at these 
places and make splices as they fish their 
way from section to section. 

These junction boxes may be located 
four or five feet from the floor, or they 
may be located near the ceiling where they 
are out of reach except from a step- 
ladder. In the latter case the boxes 
might be located in one corner of the room 
and wires passed along the top of a pic- 
ture or crown moulding to the part of the 
room desired. 

Another method of distribution from 
the risers much used in office buildings 
is by means of a moulding run especially 
for that purpose similar to that shown in 
cross-section by Figs. 146 and 147. This 
moulding is from four to six inches in 
width and extends entirely around every 
room and the entire length of every hall. 
As will be seen by the cuts, both mould- 
ings are hollow and contain from two to 
four square inches of space into which a 
large number of wires can lay loosely. 
Wires are carried from the junction box 
to the top of this moulding through con- 
duit pipe and distributed in the directions 
desired. This moulding is made of hard 
wood, and in the offices, not only serves as 
an ornamental crown border for the wall, 
but is also used to hang pictures upon, 85 
well as act as a receptacle for wires. 

Of the two forms shown Fig. 146 is to 
be preferred, as it can be left open at the 
top or at least frequent openings left for 
manipulating the wires which are pa 
around the room and dropped vertically 
down the wall at the exact spot desired. 

In the form shown, as Fig. 147, the face 
of the moulding is generally fastened in 
place by means of screws which must be 
removed and the coping sprung out be- 
fore the wires can be placed. In course of 
time these screws begin to cut the threads 
and work loose. The face of moulding 
also becomes more or less marred by being 
pried out, which is not the case with the 
crown moulding shown in Fig. 146. 

In working the wire into these conduits 
a long flexible wire or a steel tape made 
for that purpose is generally used which 
can be pushed for long distances. These 
steel tapes generally come in 100-foot 
lengths. 
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Transmission of Energy from St. Maurice to 
Lausanne, Switzerland—I. 


Employing the Series System at Twenty-three Thousand Volts. 


SHORT while ago the village 
of Lausanne, one of the small 
capitals which stretch along the 

borders of superb Lake Leman, chief 
town of the Canton of Vaud, and 
the seat of a renowned university, in- 


VIEW OF THE GENERATING STATION AT 


St. MAURICE. 
augurated the most important transmis- 
sion of energy which has yet been exe- 
cuted in Switzerland. 

The village of Lausanne acquired, in 
1898, an hydraulic power of 14,000 horse- 
power on the Rhone at St. Maurice, dis- 
tant fifty-six kilometres from the point 


INTERIOR VIEW OF THE GENERATING STATION, 
SHOWING THE Five DIRECT-CONNECTED 
GROUPS. 

of utilization. The project for transmis- 

sion by electricity was submitted to a 

college of five electricians chosen from the 

most competent. ‘These gentlemen con- 
clude unanimously in these terms: 


(By Enrico Bignami.) 


“Your experts, after having studied the 
project presented for the transmission of 
energy from St. Maurice to Lausanne by 
continuous currents and by three-phase 
alternating currents, do not hesitate to 
recommend the continuous-current series 
system. This choice is dictated by the 
security of the exploitation and the con- 
sideration of regulating for light and 
rests upon the economy of construction. 

“The results of these studies show that 
the three-phase system would cause an in- 
crease of the total installation, other 
things being equal, of 704,000 francs.” 
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The diagram given shows the extreme 
simplicity of the plant. There are no 
switchboards. The single apparatus, 
mounted in a cast-iron column, is a short- 
circuiting switch (the ammeter and volt- 
meter for each machine are placed directly 
on each unit). To stop the group of gen- 
erators this, on one hand, short-circuits 
the line, and on the other, the group. 
To put the generators into service it suf- 
fices to start the turbines slowly. They 
start easily, and the generators excite 
themselves on short-circuit. As soon as 
the ammeter shows 150 amperes, the 
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ONE OF THE GENERATING GROUPS AT Sr. MAURICE, SHOWING 1.000-HORS8E- PowER TURBINE 
JOUPLED TO Two CONTINUOUS-CURRENT GENERATORS, Eaca Giving 150 AMPERES AT 2,300 


VoLtTs. 


The first section of this work, which 
comprises the transmission of 5,000 horse- 
power, was finished at the commencement 
of 1902. The generator station of St. 
Maurice includes five turbines, built by 
Escher-Wyss & Company, each developing 
1,000 horse-power, with a fall of thirty- 
two metres, at 300 revolutions. Each 
unit drives directly two generators, fur- 
nishing together a current of 150 am- 
peres at 4,600 volts, giving at full 
load of the station a current of 150 am- 
peres at a difference of potential of 23,000 
volts. There are also two turbines of 120 
horse-power each, driving two small three- 
phase alternators, giving 3,000 volts at 
750 revolutions for service in the locality 
of St. Maurice. 


group is thrown into the circuit, which is 
accomplished by manipulating the line 
switch without any sparking, and the load 
is balanced little by little automatically 
between the different groups in service. 
The speed varies with the load and is 
controlled automatically by a regulator 
which operates through a common trans- 
mission system on the governors of the 
turbines. 

The line, which is fifty-six kilometres 
long, single distance, is composed of two 
cables 150 millimetres in cross-section. 
These are supported by double-petticoat 
insulators guaranteed for a tension of 
50,000 volts. It feeds, by making a loop 
of two kilometres, a 400-horse-power 
motor at the cement factory of Paudex, 


140 


then terminates at the station of Pierre 
de Plan situated to the north of Lausanne. 
It has been tested by means of current 
from a special Thury machine of twenty- 
five kilowatts capacity which generates di- 


rectly a continuous current at 25,000. 


volte. 

It has been possible with this machine 
to raise the pressure without difficulty up 
to 25,000 volts, and this result is so much 
the more notable in that up to this time 
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Leyden jars, attraction and repulsion of 
light bodies, the production of ozone, etc. 
One can also drive as a motor an induc- 
tion machine made of glass plates. All 
those, and they are not few, who in their 
youth received in their lessons in physics 
some notions of electrostatics, and have 
preserved the memory of a thing of an 
entirely different nature from galvanic 
electricity, will at first be disconcerted to 
learn that there exists only one kind of 
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number of forty-eight are imbedded in 
grooves in the ring and insulated simply 
bv special paper. Each of the primary 
coils consists of 500 turns of wire one- 
half of a millimetre in diameter, insu- 
lated by silk. This gives 24,000 arma- 
ture turns, having a resistance of 700 ohms 
and capable of a normal output of one 
ampere. The collector is composed of 
ninety-six segments insulated by air and 
is also fixed, contrary to those of ordinary 


DIAGRAM SHOWING THE ARRANGEMENT OF THE TURBINES AND GENERATORS AND PLAN OF WIRING IN THE GENERATING STATION AT ST. MAURICE. 


10,000 to 12,000 volts have been attained 
with difficulty. These results have been 
more than doubled at a single step by the 
new Thury dynamo. Without doubt the 
day is not distant when, by coupling sev- 
eral of these dynamos, it will be possible to 
study the effects of continuous current at 
100,000 volts or more. But even as it is, 
this machine is very interesting, especially 
for the study of continuous currents. All 
the better-known phenomenon of electro- 
statics can be reproduced by it, charging 


electricity, but will understand better the 
reality, by means of the practical demon- 
strations which this machine offers, than 
by all possible theories. 

The general construction is simple. It 
is a bipolar dynamo resembling exteriorly 
the modern alternator with radiating 
poles, as is shown in the illustration. The 
field is of sheet iron and revolves within 
the interior of a ring made of two pleces 
and constituting the armature. This 
latter is fixed. The armature coils to the 


dynamos. Two metallic brushes rub on 
its interior surface and collect the current. 
As there was some danger to fear that an 
are would be drawn between the segments 
of the collector, considering the high dif- 
ference of potential existing between each 
of them (500 volts being the average), a 
small blower intended to throw a strong 
current of air at the extremity of the 
brushes has been provided. This blower 
in practice is not necessary, as long as the 
output is not greater than three-tenths of 
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Exciting current is furnished by a small 
separate exciter as for an ordinary alter- 
nator. This is carefully insulated from 


an ampere, but it is very useful when the 
output passes one ampere, for then the 
armature reaction becomes noticeable, the 
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THURY’s HIGH-VOLTAGE DYNAMO, GENERATING DIRECTLY CONTINUOUS CURRENT At 25,000 VOLTS. 


the ground as is also the rheostat for 
regulating the exciting current. 

The maximum excitation provided is 
fourteen amperes at eighty volts, but 
eight amperes suffices in practice, giving 


THE CONTROLLING SWITCH AT ST. MAURICE. 
more so since from the construction of 
this dynamo shifting of the brushes 1s 
not possible. 


revolutions. 
able at the terminals is 25,000 watts. 
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25,000 volts at a normal speed of 600 
The normal output avail- 


The receiving station of Pierre de Plan 
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a Lausanne at present includes only five 
series motors, each of 400 horse-power, 
absorbing at 150 amperes a difference of 
potential of 2,150 volts each. 


ONE OF THE MororR-STARTING SWITCHBOARDS 
AT LAUSANNE. 


These motors have small starting 
switchboards which include a voltmeter, 
an ammeter, a switch and an automatic 
cutout. On each motor is mounted a 


speed regulator which operates by shunt- 
ing the fields and shifting the brushes. 


TEE AUTOMATIC CURRENT REGULATOR AT ST. MAURICE, CONTROLLING DIRECTLY THE SPEED 
OF THE Five TURBINES. 


At Paudex, where space is restricted, the 
switchboard is replaced by a cast-iron 
column which contains all of this ap- 


paratus. 
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THE INHERENT NATURE OF COHERERS. 


BY EDWARD P. THOMPSON. 


I think I can present evidence to prove 
that the starting action in a coherer is a 
spark or sparks produced between the 
particles of the coherer. A coherer will 
never operate satisfactorily yntil it is 
completely tapped back to its normal 
condition. Or in other words, the parti- 
cles which complete the circuit in the 
cohered condition must be separated be- 
fore the Hertzian waves will cohere them 
again. If the particles are separated too 
far, the Hertzian waves will not cohere 
them again, unless increased in cohering 
power. 

I have found, and others have noticed 
the same effect perhaps, that the looser 
the particles the higher must be the volt- 
age between the Hertzian wave trans- 
mitting terminals. If the coherer is close 
enough to the transmitter, and if the 
transmitter is powerful enough, the spark- 
ing in the coherer is visible in the dark, 
and the action of the coherer is very 
strong. At a distance the spark is so 
small as to be invisible. 

I have performed a radically different 
experiment with the coherer, independ- 
ently of any distance Hertzian wave trans- 
mitter. I have connected a coherer in 
circuit with a single cell, and broken the 
circuit. The coherer was so adjusted as 
to the looseness of particles, that cohesion 
did not take place when the circuit was 
broken. Neither did it take place when 
two or three or four cells were connected 
in series through an inductance coil. 
When, however, a fifth cell was added, 
there was enough electro-motive force to 
break down the insulation between the 
particles, and the resistance became re- 
duced. When the insulation was broken 
down, of course a spark must have been 
produced. The above related experiments 
would show that a coherer can not be 
operated until the electro-motive force 
of the oscillatory current, produced either 
by Hertzian waves at a distance or by 
inductance in a battery circuit—until the 
electro-motive force is sufficient to pro- 
duce a spark in the coherer. 

I have tested my conclusions by com- 
parative experiments with oil coherers. 
and even with coherers where the insu- 
lation is verv thin sheet mica. The oniy 
difference is that the electro-motive force 
must be all the greater when the parti- 
cles are surrounded by a liquid, especially 
an insulating liquid like oil. The mica 
coherer will not operate until the electro- 
motive force is large enough to puncture 
the mica and form a conducting spark. 


o 
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If the starting action of a coherer is 
due to a spark, then a coherer should be 
more positive in its action if the particles 
are very close together, and yet definitely 
separated. To test this point, I coated 
the particles with an exceedingly fine in- 
sulating powder. It was intended that 
the powder should ensure minute insulat- 
ing gaps between the particles, so that 
a spark would be necessary before the 
coherer would operate. Such a coherer 
was tapped back more readily to its initial 
condition. I am aware that it is not 
novel to mix an insulating powder with 
coherer particles. I performed the ex- 
periment to be the more sure of a spark- 
gap. The insulating powder employed 
was plaster of paris. 

A question which arises is whether a 
spark can produce any motion of a par- 
ticle, whereby the sparking in a coherer 
will bring the particles into contact with 
one another. 

In order to answer this question, I 
made a coherer with only one particle, 
suspended upon the end of an exceedingly 
delicate spring, with the particle all but 
in contact with an electric terminal. A 
current from a battery sufficient to pro- 
duce a spark was passed, and a telephone 
receiver was connected up in circuit. The 
spark not only attracted the particle to 
the terminal, but when the circuit was 
thereby closed the spring pulled the par- 
ticle away again, and then the action was 
automatically repeated over and over 
rapidly, so as to be seen, and so as to be 
heard as a buzz in the telephone. By 
having the particle in loose contact, only 
one cell will cause the action, and the 
sparking is visible. The telephone acts 
also as an inductance coil. By doing 
away with the spring, the particle does 
not vibrate, but remains cohered to the 
terminal. Here we have, then, a coherer 
with only one movable particle, which is 
at the same time one of the electrodes 
or terminals of the coherer. Conse- 
quently, it seems to be evident that in 
the ordinary coherer, having loose parti- 
cles, the action is started by a breaking 
down of the insulation, the forming of a 
spark, and the attraction of and 
coherence of the particles to each other. 

It is said that a coherer will lose its 
conductivity after a few hours. Any 
power that will correspond to the spring 
named above will restore it to its normal 
condition. To let a coherer stand for a 
few hours, means that the jarring it re- 
ceives from moving objects decoheres 
the particles. The mere walking upon 
the floor will gradually shake the parti- 
cles apart. 
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I have performed experiments to show 
that the local battery current does not 
pass, unless the particles are in contact 
or unless the spark conducts the current. 
The spark lasts but an instant; therefore, 
the enduring conductivity is due to con- 
tact of the particles. Any kind of film 
will answer, that is thin enough for the 
length of spark produced. A balsam 
coherer is objectionable, because the par- 
ticles are not as easily movable as in an 
ordinary coherer. 

Another experiment illustrates that the 
coherer is actuated by a spark between its 
particles. Transmit Hertzian waves only 
sufficient to reduce the resistance very 
slightly. Now send stronger Hertzian 
waves. It will be found that these strong- 
er Hertzian waves would have reduced the 
resistance more if first applied, than if 
sent for an after-effect of the weaker 
waves, which latter undoubtedly closed the 
spark-gap between the particles. After a 
coherer is once started, it is difficult to re- 
duce the resistance further by additional 
Hertzian waves, simply because the spark- 
gap is destroyed, except that there are 
shunt spark-gaps, but the oscillatory cur- 
rent would take the easiest path, and 
would need to be of very high volt- 
age to produce more sparks at the shunt 
spark-gap. Hence, further experiments 
were instituted to prove this point. Two 
coherers were placed in parallel. It has 
probably been noticed by others that such 
an arrangement is unsatisfactory. Only 
one coherer “goes off,” and the other will 
not respond to Hertzian waves until the 
first is tapped. The one coherer was a 
shunt to the other. The one having the 
gmall spark-gap was operated first, and 
thereby furnished a reduced resistance for 
practically all the following oscillatory 
currents to pass through. I found it 1m- 
possible to cause both coherers to be oper- 
ated together, except by what might be 
termed a very large excess of Hertzian 
waves from a very high-voltage trans- 
mitter. The result is evidence of a spark 
in the coherer closing a spark-gap in an- 
other, and leaving the other coherer a 
shunt of high resistance. 

On the other hand, coherers in series 
operate together, the same as any two 
spark-gaps in series. 

From the experiments thus far noted, 
it becomes possible to explain why a par- 
ticle follows in the path of a spark, and 
why the force that sends it is compara- 
tively very great. What is the force, 
when in the presence of air, whether at 
atmospheric pressure or rarefied? The 
spark creates a vacuum in front of the 
particle, and the air behind presses the 
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particle in the path of the spark. Even 
in an ordinary vacuum, this force would 
be enough to move a particle through a 
very minute distance and cause contact, 
and, by forming contact, cohesive force 
would maintain contact until tapped. A 
coherer operates better in a closed tube 
than in the open air. The spark forces 
the air to one side from in front of the 
particle, producing increased pressure in 
the tube, and therefore behind the par- 
ticle. These actions may be made appar- 


ent on a large scale, as in the experiment: 


with the movable particle. What is true 
on a large scale would be true in wireless 
telegraphy at a range of 1,500 miles. 

Let the real transmitter of an oscilla- 
tory current be a spark-gap opened and 
closed, and in circuit with a microphone 
and inductance coil. Sparke will be heard 
in the microphone, if adjusted till the 
sound is heard. ‘These sounds are thun- 
der on a minute scale, or explosions of air 
by the sparks between the carbon granules 
of the microphone, which, in this case, is 
a coherer operated by an oscillatory cur- 
rent such as would be found in an aerial 
Wire in wireless telegraphy. A micro- 
phone (or coherer with a diaphragm) 
would, no doubt, produce sound by the 
action of very powerful aerial Hertzian 
waves, which would generate an oscilla- 
tory current in the aerial wire, and the 
oscillatory current would produce sparks 
in the microphone. I am not referring 
to the case of a magnetic telephone re- 
ceiver connected up with a microphone, 
but to the microphone itself, used as a 
receiver and producing sound. 

Finally, sparks are produced in a 
coherer, because a coherer is, itself, a gen- 
erator of weak Hertzian waves, as I have 
proved by an indirect process. A movable 
needle point resting very lightly against 
metal forms a coherer. Moreover, an 
oscillatory current, however delivered, 
generates Hertzian waves in such a 
coherer. It is easily accepted that the 
_ Hertzian waves could come from nothing 
but a spark formed in the coherer. 

Should any precaution be taken in be- 
half of the coherer against injurious ef- 
fects of the sparking which starts co- 
herers into action? No, it is too insig- 
nificant. The local current-sparking, 
however, is an objection, but this is 
another matter. Anything which will aid 
the oscillatory sparking is an advantage. 
Tapping, for example, assists in forming 
sparking gaps. Increased electro-motive 
force at the Hertzian transmitter also as- 
sists. Inductance coils properly arranged 
are an advantage. An elementary co- 
herer for wireless telegraphy may, there- 
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fore, be defined as a device having micro- 
scopical spark-gaps between freely and 
easily movable minute conducting parti- 
cles. 

Other practical considerations follow. 
Whatever diminishes the distance be- 
tween the particles, and between the elec- 
trodes and particles, without at the same 
time causing absolute contact, will be of 
great advantage in the action of coherers, 
because the sparking distance will be 
diminished. Some force is needed to hold 
the particles very near one another, and 
still permit a film of air to prevent con- 
tact in the normal condition of the 
coherer. Such a force is magnetism. I 
have performed scores of experiments 
with magnetized particles and magnetized 
electrodes, and a coherer constructed on 
this principle seems to throw other 
coherers in the shade. There is the force 
of magnetism acting as so much glue to 
hold the particles continually closer to- 
gether, and regardless of any exact posi- 
tion of the coherer. One might think 
at first that the magnetism would itself 
cause reduction of resistance by cohering 
the particles. So it does, if too powerful. 
By placing a permanent magnet near the 
coherer, it may be moved toward the same 
until the least Hertzian wave will operate 
the coherer. Naturally, at first, and be- 
fore I was convinced of the true nature 
of coherers, I conjectured that the mag- 
netic field of force was acted upon by the 
Hertzian wave field of force, the one as- 
sisting the other in some very direct way ; 


but there is no reason for such a hypoth- 
esis. It is only another piece of evidence 
that sparks start a coherer into action. 
The weak magnetic attraction is not suf- 
cient to break down the film of air, but 
it is sufficient to reduce the thickness of 
that film to microscopical proportions. 
The closeness of the particles may, of 
course, also be adjusted by mechanical 
pressure, but this is not as reliable as 
magnetism, for the reason of the absence 
of attraction or a very desirable form of 
mild cohesion. The mechanical com- 
pression in combination with magnetism 
produces the happy medium. 


< 


Book Review. 


“Sketches Old and New.” Walter P. 
Phillips. New York. J. H. Bunnell & Com- 
pany. Cloth. 250 pages. 53g by 8'¢ inches. 
Numerous illustrations. 


The author of these sketches is well 
known to the electrical fraternity, particu- 
larly those in the telegraph business. The 


sketches are well written and have much 
in them of interest to old-time telegraph- 
ers and early students in the art of elec- 
tricity. The book is supplemented by an 
address, entitled “From Franklin to Edi- 
son,” and much other matter of the same 
general nature. 
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Apparatus for Measuring Mechanical 
Equivalent of Heat. ' 


Professor H. L. Callendar has invented 
a “simple apparatus for measuring the 
mechanical equivalent of heat.” A cylin- 
drical brass calorimeter is rotated by 
hand about a horizontal axis at a moderate 
speed. Unequal weights are suspended 
from the ends of a belt slung over the 
cylinder. Stability of equilibrium is se- 
cured by making the two halves of the belt 
of different materials and connecting the 
side having the smaller coefficient of fric- 
tion to the larger weight. The weights 
are adjusted by trial to suit the friction 
of the belt, and may be varied within wide 
limits, provided that the ratio is kept 
nearly the same. The advantages of the 
methods are? (1) The friction is very 
nearly independent of the speed; (2) the 
balance is automatic, the belt immediately 
adjusts itself to any change of load or 
friction; (3) there is no change in the 
thermal capacity of the calorimeter with 
change of speed or load; (4) there is no 
pull or bearing friction to introduce 
errors; (5) there are no forced vibrations, 
and no dashpot is required; (6) the actual 
torque may be measured statically if de- 
sired. The rise of temperature is observed 
by means of a bent platinum thermometer 
inserted through a hollow axle on one side. 
The external loss of heat can be eliminated 
by Rumford’s compensation method, or by 
performing two experiments with different 
loads on the belt. The motion of the sur- 
face of the calorimeter eliminates the ef- 
fect of draughts and convection currents, 
so that the heat loss is much more regular 
than if the surface were at rest.—Mechan- 
ical Engineer (London). 
<> 

Professor William H. Burr, of Colum- 
bia University, and one of the engineers 
of the Isthmian Canal Commission, in 
an article in the August number of The 
Popular Science Monthly, compares the 
Panama and Isthmian Canal routes and 
thus summarizes the possibility of dan- 
ger from volcanic disturbances: The re- 
cent volcanic eruptions on the Island of 


Martinique indicate a possible danger to 
the Nicaragua Canal, should it be built, 
from the living volcano of Ometepe in 
Lake Nicaragua about ten miles from 
the land line. That there is some dan- 
ger is beyond question, but it is very 
remote. There is no evidence to show 
that a canal or canal structure ten miles 
distant from Mount Pelee would have 
been injured by its recent eruptions, al- 
though navigation might have been in- 
terrupted for a short time. It is an open 
question, therefore, whether Ometepe in 
most violent eruption, even, would injure 
the Nicaraguan Canal, although danger 
would exist. On the other hand, as there 
is no volcano within about 175 miles of 
the Panama route, that route would be 
free from all danger of volcanic eruption. 
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Electrical Equipment of the Wash- 
ington Navy Yard. 

Congress, during the recent session, ap- 
propriated $100,000 for purchasing a site 
for an addition to the plant of the Wash- 
ington Navy Yard. The navy yard at 
present covers forty-five acres, but the new 
addition, which will extend westward, will 
almost double this and will furnish room 
for several new buildings. 

In addition to the above, extensions of 
the present plant are now being made, one 
of them being a very large brick structure, 
the machinery of which will be operated 
electrically. The use of electricity for 
power at the navy yard is steadily gaining 
ground, and it is safe to say that in no 
very long time it will drive all the ma- 
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other machinery. In one shop—the sea- 
man gunner’s—the motors are directly 
connected, which method in some respects 
is better than operating a series of ma- 
chines by one shaft, which, to operate 
even a single machine, must be kept in 
motion. 

The direct-connected motors are em- 
ployed principally for small lathes, shapers 
and milling machines, and, in some cases, 
are mounted on the machines; in others 
they are attached lower down and belting 
is used. These motors run from one to 
four horse-power each. 

All excepting one of the carrying cranes 
in these shops are run by electricity, there 
being four motors to each. The single 
exception is the 110-ton crane in the big 


THE MopEL TESTING TANK, SHOWING THE TOWING CARRIAGR. 


chinery there, as well as do all the light- 
ing. In the latter particular it is now 
employed for about 400 arc lamps and 
4,000 incandescents. The wires in the yard 
are in underground conduits, and the 
system is in a most satisfactory condition. 

Within the last two years about $100,- 
000 has been spent on the electric plant, 
and the change thus brought about has 
met with general approval. Motors are 
now employed in nearly all the shops, and 
in some they have completely supplanted 
steam power. The shops in which motors 
are exclusively used are secondary mount, 
tool, gunner’s workshop, breech mechan- 
ism, cartridge case, seaman gunner’s, 
erecting, miscellaneous shop and driving 
galleriés of gunshop. 

In the shops where the motors operate 
shafting the former are high above the 
galleries and so are out of the way of all 


gunshop. There are fifteen of these cranes 
which vary in motor-lifting power from 
ten to twenty-five horse-power. 

The power for the electric machinery 
at the navy yard is supplied from one of 
the best equipped, though not the largest, 
of the plants in the District of Columbia. 
Chief Electrician W. G. Reed has left 
little undone that could add to the ex- 
cellence of his department. At present 
one engine, built by the General Electric 
Company, and comparatively recently in- 
stalled, is doing the work of the plant. It 
well represents modern practice in ma- 
chine design, for so evenly is it balanced 
that a cent piece placed on edge on the 
cylinder is not disturbed sufficiently by the 
jar to be thrown down. 

One generating set consists of 600- 
horse-power McIntosh & Seymour engine 
directly connected to a 400-kilowatt Gen- 
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eral Electric, two-wire, 230-volt generator. 
One 80-kilowatt set consists of one 125- 
horse-power Ball & Wood engine directly 
connected to 40-kilowatt, 115-volt General 
Electric generator, and two generating 
sets consist each of one 300-horse-power, 
cross-compound Ball & Wood engine, each 
engine directly connected to a 210-kilo- 
watt, 115-volt General Electric generator. 
All are connected on the Edison three- 
wire system, the 400-kilowatt generator 


‘being between the outside bus-bars. 


The every-day load of 3,600 amperes is 
obtained through use of the two 175- 
horse-power boilers, but the whole output 
of 1,500 horse-power is got by aid of 
boilers in the ordnance department of the 
navy yard. 

Among the features of the electric plant 
of the big war-material factory is its oiling 
system. This is partly located in a room 
on the second floor of the building, where 
are a number of oil tanks equipped with 
filters. The oil is strained and filtered 
through water, then passes by gravity to 
the engines, the overflow pumped back to 
the tanks of the storage room. By this 
method there is no unnecessary waste, and 
since its installation the consumption of 
oil has been reduced from four to five 
barrels a month to about four barrels in 
seven months. 

Another interesting feature of the navy 
vard’s electrical equipment is the fire 
alarm system. The apparatus is of the 
latest improved Gamewell pattern, and is 
mainly located in the office of the chief 
electrician. The yard is divided into fire 
stations, with an alarm box at each. In 
cach shop there is a six-inch gong, and at 
the central station an automatic electric 
signal box, having face-slots for exhibiting 
the number of any station of the system. 

The time bells of the yard also are oper- 
ated from the central station. 

In going through the immense shops of 
the Washington Navy Yard one is 
struck with the wilderness of belting 
which runs up to the pulleys on the long 
power-shafts. This, of course, as sug- 
gested above, could be remedied by direct- 
motor connection and thus afford more 
working space. 

In the shop where the small work is 
done magnetic bed-plates are used for 
holding the work in place. 

There is one other service at the Wash- 
ington Navy Yard in which electricity 
plays a prominent part, though it is not 
connected with the yard’s electric plant 
described above. This is the model test- 
ing tank. Here the finished model— 
which is of wood and usually about 
twenty feet long—is taken to the tank, 
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a brick building 500 feet long and fifty 
feet wide, and is placed in the water and 
attached by a long rod to an electrically 
operated carriage, having four motors di- 
rectly connected with the running gear. 
The carriage spans the tank and runs 
upon tracks arranged at both of its sides 
and extending nearly the full length of 
the building. The carriage tows the 
model, and while this is being done elec- 
tric apparatus on the carriage automatic- 
ally registers the tractive effort and the 
action of the model at various speeds. 

The crane (towing carriage) in the 
model testing tank is operated by motors 
direct-connected to the axles; there are 
eight wheels and four motors, the latter 
aggregating an output of 300 horse- 
power. This is obtained from a near-by 
power-house—which also supplies some 
other places in the navy yard, notably the 
model-making shop—and has an output 
of about 1,400 horse-power. 


When at full speed the model-tank crane 
travels at the rate of twenty knots per 
hour, but can be operated at the low rate 
of one-tenth of a knot per hour. — 

J. 


LETTERS TO THE EDITOR. 


An Old-Time Telegrapher. 


To THE EDITOR OF THE ELECTRICAL RBVIEW : 


There are a number of the readers of 
the ELEcTRICAL REVIEW for whom tidings 
of an old acquaintance will possess more 
than passing interest. 

Among the old telegraphers the name 
“Bogy” is a synonym of mysterious dis- 
appearances and ceaseless unrest. He is 
the veritable “Wandering Jew” of the 
telegraph profession. Now here, now 
there, never in one place long, but certain 
to turn up somewhere. 

And so I was not surprised when one 
day, not long since, he floated in upon me 
in Dallas. The last time I saw him, 
previous to this visit, was in 1884, when 
he attended the meeting of the Old Time 
Telegraphers’ and Military Telegraph As- 
sociation at the Murray Hill Hotel in New 
York. 

Measured by years Bogardus’s life has 
not been a long one, but he appears to be 
the oldest tradition of which there is any 
trace in the history of telegraphy. 

I think he told me he took his first 
office in 1852, when he was sixteen years 
of age. This would make him sixty-six 
to-day and, considering everything, he car- 
ries these years well. 

There is no record as to when the spirit 
əf restlessness seized upon our friend, nor 
is it just clear why this man, who was an 
expert operator and much above the aver- 
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age in intelligence and address, who has 
aseociated on friendly terms with Edison, 
and others occupying high positions in the 
world’s work, should have for so many 
years been a wanderer on the face of the 
earth. 

I think I have heard that a domestic 
affliction, involving the loss of wife, child 
and mother all in a very short space of 
time, first started him on the career he has 
so long followed. In any event, “Bogy” 
stands out a lonely and pathetic figure. 

I hope you will find space for this 
picture of “Bogy,” taken in front of the 
Confederate Monument in Dallas, on June 
6, 1902. 

To those who know him it will be proof 
that he still lives, and to those to whom an 
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acquaintance with “Bogy” is yet an an- 

ticipated pleasure it will be a credential 

commending him to their kindly consider- 

ation. Frank B. KNIGHT. 
Dallas, Tex., July 19. 


Standardization of Advertising 
Literature. 


To THB EDITOR OF THE ELECTRICAL REVIEW: 

Would you care to join hands in a cru- 
sade for the standardization of advertising 
literature ? 

Probably the greatest inconvenience ex- 
perienced by those obliged to retain the 
numerous catalogues which are received 
ig caused by the fact that there are so 
many different sizes. There is really no 
good argument in favor of this large 
variety of shapes and forms other than, 
perhaps, the artistic effect which is occa- 
sionally secured. 
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For flyers the size should be made three 
and one-half inches by eix inches, but 
when it comes to standard catalogues 
where they cover lists, code words, etc., 
that are expected to be referred to from 
time to time and must be filed for refer- 
ence, it is extremely essential that the six- 
inch by nine-inch size of the book be con- 
sidered if the best results are to be se- 
cured. 

We have on file in our office about 3,500 
catalogues and pamphlets, and I find that 
there are more than 500 different sizes. 
It is self-evident that to file these cata- 
logues so that they will be convenient for 
reference is a most difficult matter, and 
if they are not filed so that they can be 
conveniently referred to the manufac- 
turers represented are the losers. It would 
seem, therefore, that this fact alone would 
cause manufacturers to think well before 
they decide to use a mongrel size when 
making a catalogue. 

Three sizes have been decided upon by, 
I believe, a committee appointed by the 
steam railroads a number of years ago, 
namely, three and one-half inches by six 
inches, six inches by nine inches and nine 
by twelve inches. If all literature con- 
formed to these three sizes the files of 
those who are obliged to keep them would 
be vastly improved, and it would facilitate 
the finding of data concerning any partic- 
ular product to an incalculable extent. The 
saving in time alone would be a very large 
item. aang | times, owing to the fact that 
catalogues have not been properly filed, 
days are sacrificed writing for a duplicate 
copy and an order is lost to a manufac- 
turer that would have otherwise received 
the business had his literature been 
available. 

Since coming with this company I have 
rigidly adhered to standard sizes for all 
publications. I have never had occasion 
but in one instance to use the nine-inch 
by twelve-inch size. All of my bulletins 
are made six inches by nine inches, and 
flyers have been three and one-half inches 
by six inches. These two sizes, when 
proper attention has been given to the 
preparation of cuts, would serve almost 
any purpose. Of course there are cases 
where perhaps the nine-inch by twelve- 
inch size would be the more desirable, but 
at any rate there seems to be no good ex- 
cuse for departing from these three sizes. 

I believe that if the trade prees of this 
country would take the matter up vigor- 
ously through their editorial departments 
and by drawing the attention of manu- 
facturers to the subject in various ways it 
would finally result in standardizing this 
class of literature, and the gain to manu- 
facturers, both to the seller and to the 
purchaser, would be very great indeed. - 

Frank G. BOLLEs, 
Manager Foreign Sales, 
Bullock Electric Manufacturing Co. 
Cincinnati, Ohio, July 16. 
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Electrical 


Patents 


Mr. Hudson Maxim, of Brooklyn, N. Y., 
has invented a new electrical furnace de- 
signed especially for treating highly re- 
fractory substances. With this object in 
view, the invention consists in a revoluble 
electric furnace through which the ma- 
terial to be treated is advanced in a con- 
tinuously moving stream and subjected to 
a progressively increasing temperature 
from the point of entrance to the furnace 
to its point of exit therefrom. The furnace 
is in the form of a revoluble cylinder 
formed of a steel shell having a fire- 
clay lining within which is a centrifugally 
maintained auxiliary protective lining or 
bed that is a conductor. A plurality of 
radially disposed electrodes pierce the 
walls of the furnace and engage the inner 
lining, the outer terminals of the elec- 


"New Ereornic Fornace. 
trodes carrying segmental rings against 
which suitable contact brushes bear. 
These brushes are so arranged that they 


engage different segments of the rings, 


and each brush is connected to a separate 
source of electrical energy. The material 
is fed to the surface from a suitable 
hopper having a worm in its lower end. 
The inner lining forms a common elec- 
trode along which a constantly increasing 
electric current secured from the suc- 
cessive series of electrodes passes, and thus 
a very high temperature is obtained, which 
temperature increases toward the dis- 
charge end of the furnace. 

Two residents of Solothurn, Switzer- 
land, Messrs. Jacob Fischer and Hermann 
Schneider, have just obtained a patent in 
this country on a novel coupling for con- 
ducting wires. The coupler consists of a 
flexible sleeve of coiled wire, this sleeve 
being oblong in cross-section, and helic- 
ally twisted, the terminals of the wire 
projecting beyond the opposite ends. 
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When the coupling is applied to two wires 
or conductors which are to be connected, 
and the ends are turned in opposite di- 
rections, thereby enlarging the sleeve so 
that the ends of the wire can be inserted 
side by side within the interior thereof. 
Upon releasing the ends, the coil attempt- 


NOVEL COUPLING FOR CONDUCTING WIRES. 


ing to assume its normal position grips 
the conducting wires and tightly clamps 


J them together by the torsional strain. 


An improvement in the construction of 
telegraph lines which has been patented 
by Mr. Chas. E. Fritts consists in avoid- 
ing, preventing or lessening inductive re- 
sistance, such as static charge and retarda- 
tion. By constructing or dividing the line 
into sections according to certain prin- 
ciples and electrically connecting the 
terminals of the adjacent sections to the 
opposite terminals or armatures of suita- 
ble electrical inductive devices, which 
may be condensers or equivalent appara- 
tus, a composite and organized line 
is formed having the required length 
and properties. It further consists in 
connecting the opposite plates of each of 
the condensers with each other through a 
conducting medium, which offers so great 
a resistance to electric currents of the 
strength employed for telegraphic and like 
purposes as to afford a sufficient length of 
time for the passage of a given impulse 
therethrough to allow that impulse, when 
received at one plate of the condenser to 
be transmitted by induction to the oppo- 
site plate and to act upon the next suc- 
ceeding condenser at the remote terminal 
of the succeeding section of the main line 
before the residue of said impulse or 
charge shall have traversed the artificial 
resistance and neutralized the opposing 
residual charge upon the opposite plate of 
the condenser. The accompanying draw- 
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ing illustrates the invention. This 
is a diagram showing the organization 
of the main line and the arrangement of 
the apparatus which may be used at the 
terminal stations in connection therewith. 
Referring to this, the main line is di- 
vided into sections, preferably of such 
relative lengths that the electrostatic 
capacities of all the sections shall be ap- 
proximately equal. Interposed between 
the adjacent terminals of each of these sec- 
tions is placed a condenser, to the oppo- 
site plates of which are connected the cor- 
responding terminals of the line sections. 
The greater this capacity per mile the 
shorter the sections should be, other 
things being equal. The actual length of 
the wire or cable in each section will 
therefore depend largely on its nature and 
construction and the purpose for which 
the line is intended, which will be well 
understood by those versed in the art. A 
main line constructed in accordance with 
the principles of the invention may, by 
proper adaptation, be used in connection 
with any kind of transmitting and receiv- 
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CONSTRUCTION OF TELEGRAPH LINK TO AVOID 
STATIC CHARGE AND RETARDATION. 


ing apparatus and with any kind of cur- 
rent. Fifty-one claims are made in this 
patent, of which the following seem to be 
the essentials: An improved construction 
and arrangement of conductors and appa- 
ratus for telegraphicand like purposes, con- 
sisting of a composite and organized main 
line composed of two or more non-induc- 
tive and non-retarding sections induc- 
tively connected together in series by con- 
densers. A main line for telegraphic and 
like uses, made non-inductive for a given 
work or speed. A composite and organ- 
ized main line for telegraphic and like 
uses, consisting of the combination of two 
or more non-inductive and non-retarding 
sections of suitable conductor or cable; 
inductive devices connecting said sections 
in series and adapted to transmit signals 
or impulses from one section to and over 
the next one, in either direction, without 
mechanism or moving parts, but by in- 
duction alone. 
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The New York State Independent 
Telephone Meeting. 


First Meeting at Rochester a Stormy One—Two Organizatiens Effected, but Probably Will Unite Later. 


T IS unfortunate that factional feeling 
should have arisen, through the de- 
sire to control the independent toll- 

line service of the state of New York, at 
the first meeting of the independent tele- 
phone men of New York state held at 
Rochester last week. 

The excellent character of the gentle- 
men present and the deep sincerity of 
purpose was a noteworthy feature of the 
meeting to the mind of the representative 
of the ELEcTRICAL Review who watched 
the proceedings, and yet these facts only 
heighten the misfortune of the in- 
harmonious conference for the reason that 
the points of differences were such that 
men of their standing should have 
quickly arbitrated. 

It is believed, however, that no real 
injury has been done the cause of inde- 
pendent telephony in New York state 
and after an amende honorable has been 
exchanged between the warring factions 
a better unity will result than might have 
been otherwise the case. One independ- 
ent telephone organization in New York 
state is desirable for the growth of all 
concerned—two organizations would be 
detrimental. It is believed that mutual 
concessions will be made and that the two 
New York state independent telephone 
associations will merge amicably into one 
organization for peaceful ends. 

THE PROCEEDINGS. 

Between 90 and 100 men, representing 
the independent operating telephone ex- 
changes of New York state, met 
in the Court House, at Rochester, 
July 25, and because of the different 
sentiments as to officers, largely due to 
the desire for the control of toll-line serv- 
ice, perfected two separate organizations. 

For one of these associations the fol- 
lowing officers were elected: President, 
G. R. Fuller, Rochester; vice-president, 
Mr. Homer Hendrickson, Albany; second 
vice-president, Mr. Boyd McDowell, 
Elmira; secretary and treasurer, Mr. C. O. 
Harris, Rochester; advisory board— 
Messrs. S. B. Larson, Niagara Falls; 
J. S. G. Edwards, Johnstown; J. S. 
Brailey, Jr., Utica; Edward Davis, Troy; 
F. N. Potter, Jr., Syracuse; C. D. Ver- 
non, Cortlandt; W. B. Brainard, Sara- 
toga, and E. L. Barber, Rome. 

The other organization elected the fol- 
lowing officers: President, Mr. Martin 


Carey, Buffalo; vice-president, Mr. C. E. 
Stinson, Rochester ; secretary, Mr. Charles 
H. Flood, Ithaca, and treasurer, Mr. 
F. E. Lyford. 

The New York State Independent Tele- 
phone Association was incorporated July 
26 with the Secretary of State under the 
provisions of the membership corporation 
laws. 

Papers certifying to the incorporation 
of the New York State Independent Tele- 
phone Association, which is backed by 
the Frontier Telephone Company, it is 
said, were filed on July 26 with the 
county clerk of Erie County. 

The meeting had been called for the 
purpose of forming a single cooperative 
organization for united effort in ad- 
vancing independent telephone develop- 
ments, and especially for aiding thegrowth 
of long-distance telephone service. At the 
calling of the meeting to order it was im- 
mediately evident that deep rivalry ex- 
isted between two factions present. One 
of these factions was known as the Hub- 
bell syndicate with which is allied the 
consolidated interests, the new Frontier 
Telephone Company, of Buffalo, the 
Everett-Moore interests and some other 
related toll telephone organizations. In 
opposition to this faction was the Rawson 
syndicate, which is now operating toll- 
line service in western New York, around 
Lockport, Niagara Falls, Middleport, ete. 
The conditions which have been rapidly 
developing during the past few monthe 
for the further division and control of 
the state telephone service were the cause 
of the dissensions. 

This split precipitated a bolting of one 
faction after the friends of the other had 
partially secured the temporary organiza- 
tion. It is believed, however, that these 
conditions are of such a nature that a 
reconciliation will be effected and the 
two associations be merged into each 
other; in fact the ELECTRICAL REVIEW 
is in a position to state that these diff- 
culties at the moment of this writing are 
practically adjusted, and that before this 
publication appears the consolidation is 
likely to be complete. 

The men of Rochester who had been 
largely instrumental in calling the meet- 
ing entered the convention hall with the 
belief, which perhaps was not un- 
warranted, that one of their own city 
would be chosen at least for temporary 
chairman, as they considered it the cus- 
tom to select a local representative in 
cases of this sort to act until a permanent 
chairman is elected. A few minutes after 


ten o’clock Mr. William B. Wright, of 
Buffalo, allied with the Carey faction, 
arose on the speaker’s platform, rapped 
for order, and said, “I nominate Mr. 
Carey, of Buffalo, as chairman of this 
convention.” 

Shouts of protest were echoed by a 
number of men present, and Mr. George 
R. Fuller, of Rochester, was then elected 
by the opposing faction. This brought 
out cries of derision from the partisans 
of Mr. Carey. Succeeding this Mr. Carey 
was declared elected, at which point Mr. 
Wright left the platform in favor of Mr. 
Carey. All this resulted in the joint oc- 
cupancy of the speaker’s table by Mr. 
Carey at one end and Mr. Fuller at the 
opposite. For over an hour a scene of 
disturbance existed. At one time Mr. 
Carey began the reading of a list of 
committees. “Where did you make that 
list?” shouted a voice. At this moment 
Boyd McDowell, of the Elmira Tele- 
phone Company, produced a letter in 
which the Home Telephone Company, of 
Jamestown, offered to pay the expenses 
of a delegate to the convention. Judge 
Smith accused the Hubbell-Carey faction 
of following this method for “packing” 
the convention. Mr. Carey finally in- 
vited all those in sympathy with his 
movement to remain, and Mr. J. S. 
Brailey, Jr., of Utica, arose to ask all 
who were opposed to go to Powers Hotel. 
This resulted in a body of the men re- 
turning to Powers Hotel, and in conse- 
quence the two separate organizations 
were effected. 

These organizations were, on the fol- 
lowing day, incorporated as noted 
above. In the certificate filed of 
one of these, the objects stated are “the 
protection of all independent telephone 
interests within the state, the standard- 
izing of the equipment and the establish- 
ment and maintenance of a bureau of in- 
formation for the benefit of members of 
the association.” The intentions as ex- 
pressed in the certificate of incorporation 
of the other organization are as follows: 
“To promote the interests and welfare of 
the independent telephone business, collect 
and diffuse accurate and reliable infor- 
mation in regard to independent tele- 
phone companies, to secure freedom in 
said business from unjust and unlawful 
exactions, to settle differences between 
members and promote a larger and more 
friendly intercourse between the men en- 
gaged in the independent telephone busi- 
ness 39 i 


Beyond the making of the two organi- 
zations no further matters came up for 
discussion, though it is believed that the 
committees acting for the two factions 
will be successful at an early date in 
reaching an understanding for a con- 
solidation. 
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Talc and Soapstone. 

Tale is a very common mineral, and in 
small quantities is widely distributed. It 
is found in considerable variety in nearly 
every state along the Atlantic slope, the 
deposits of best quality being in New York 
and North Carolina. The New York tale 
is used almost exclusively as a filler in the 
manufacture of paper; most of the North 
Carolina tale is ground to a powder and 
used in the manufacture of toilet pow- 
ders; and the tale mined in Virginia is 
used for the most part in the manufac- 
ture of washtubs, laboratory zines, stove 
bricks, ete. The other states that have 
produced tale or soapstone are New 
Hampshire, Vermont, Massachusetts, 
New Jersey, Pennsylvania, Maryland, 
Georgia and California. A large part of 
the soapstone mined in these latter states 
is ground and is used for various pur- 
poses, as paint, paper filling, lubricants, 
ete. 

The North Carolina tale deposits are 
found in Swain and Cherokee counties, 
and the lower grade deposits of More 
county are also extensively’ mined. The 
Massachusetts tale deposits are located 
near Dalton, Berkshire County. In War- 
ren County, New Jersey, a soapstone vein 
has been found, which outerops across 
the river also, on the Pennsylvania side, 
in the vicinity of Easton, Northampton 
County. In Maryland tale deposits have 
been worked in Howard County, and 
soapstone of suflicient purity for grinding 
is reported near Westminster, Carroll 
County. The Virginia deposits are, for 
the most part, of the steatite variety of 
tale, most of it being used for manufac- 
turing washtubs, ete.; a fibrous tale has 
been obtained in the vicinity of Wiehle, 
Fairfax County, and a deposit of soap- 
stone, of good quality, is reported from 
Oakland, Louisa County. The Georgia 
tale has been mined chiefly in Mur- 
ray County, a little east of Dal- 
ton, and a deposit of white tale 
is reported near Ballground, Chero- 
kee County, which will probably be 
worked during 1902. Soapstone is found 
at Catalena Island, Los Angeles County, 
California, some of which is suitable for 
grinding, and tale has recently been dis- 
covered near Lindsay, in Tulare County. 

Tale is employed in the arts in two 
distinct ways—as powdered or floured 
tale, and as sawed pieces of various sizes 
and shapes. The flour tale is used as 
a base for fireproof paints, for electric 
insulators, in boiler and steam pipe cover- 
ing, for foundry facings, in the manufac- 
ture of dynamite, in the manufacture of 
wall papers, to give them a glossy ap- 
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pearance, in the manufacture of various 
toilet powders, for dressing skins and 
leather, and as a base for lubricants and 
for many cheaper soaps. The greater 
part of the soapstone mined is used in the 
manufacture of hearthstones, as linings 
for furnaces, for cupola and converter 
linings in many steel works, for labora- 
tory zines and ovens, for laundry tubs 
and slate pencils, to a limited extent in 
building, and is exterisively used in the 
manufacture of soapstone griddles, which 
have been found very satisfactory as they 
can be used without grease. 

The production of tale in the United 
States in 1901, exclusive of the fibrous 
tale of New York, was 28,643 short tons, 
valued at $424,888, as compared with 
27,943 tons, valued at $383,541 in 1900, 
an increase of 700 tons in amount, and of 
$41,347 in value—the largest proportion- 
ate increase in value being due to the 
production of manufactured articles from 
the Virginia soapstone. 

The production of fibrous tale in St. 
Lawrence County, New York, is usually 
more than double that of all the other 
states together, although the value is 
nearly. the same. ,Its principal use, due 
to its fibrous character, is for the partic- 
ular purpose of paper-making. The pro- 
duction in 1901 was 69,200 short tons, 
valued at $483,600, which is an increase 
of 5,700 tons in amount, and a decrease 
of $15,900 in value, as compared with 
a production of 63,500 short tons, valued 
at $499,500 in 1900. 

At the present time but little tale is 
imported into the United States, and the 
importation is very irregular, the imports 
for 1901 being 2,386 short tons, valued 
at $27,015, as compared with 79 short 
tons, valued at $1,070 in 1900, and with 
254 short tons, valued at $3,544 in 1899. 
_-__—_— 

A “Technolexicon,” or technical dic- 
tionary, is to be published by the Society 
of German Engineers. The editor, Dr. 
Hubert Jansen, Berlin (N. W. T), 
Dorotheenstr. 49, is anxious to include in 
the dictionary all technical terms used by 
I'rench, German and English engineers, 
dictionary shall contain 
and expressions in each 
of the three languages. Collaboration 1S 
invited from societies, individuals and en- 
The editor would be 
alogues, price 
f words and 
derings can 
dictionaries. 
1 when ready 
o its 


so that the 
equivalent words 


gineering works. 
glad to receive technical cat 
lists, handbooks, or list 0 
terms for which correct ren 
not be found in ordinary 
The work will be so usefu 
that all who are able to contribute t 
completeness should do 850. 
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Engineers’ Outing. 


The annual outing of Rhode Island 
No. 2 National Association of Stationary 
Engineers, of Pawtucket, R. I., was held 
on July 27. The meeting took place on 
the grounds of the Warwick Club, a beau- 
tiful spot on the west side of Narragansett 
Bay. A formal reception was held at the 
Narragansett Hotel, Providence, from 9 
to 10.30 a. M., when special electric cars 
were in attendance to convey the party to 
the beautiful residential suburbs of Provi- 
dence, along the shores of Narragansett 
Bay to the club grounds, where games 
were participated in until 1.30 P. M., 
when a bountiful dinner was served. 
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An Electrochemical Journal. 


Announcement is made that the publi- 
cation of a journal, to be known 4s the 
Electrochemical Industry, will be started 
this fall, with Dr. E. F. Roeber as editor, 
with whom will be associated as regular 
contributors Professor J. W. Richards, 
Mr. Carl Hering and Mr. C. J. Reed. 
The journal is to be devoted to the broad 
field of the science and applications of 
electrochemistry and will undoubtedly 
prove a valuable addition to our scientific 
and technical literature. 

DENE 

A comparative study of the per- 
meability of living and dead animal mem- 
branes by measurement of the electrolytic 
resistance has recently been made by w 
G. Galeotti, and the results are publishe 
in Lo Sperimentali, Archivio dı Biologi 
norm. e patol., vol. lvi. The living a 
branes were first investigated, and ea 
after remaining 1n chloroform vapor 
l laced in the elec- 
tance of the solu- 
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Marconi Inventions. 


The publication in the London Satur- 
day Review, that the official journal of 
the British Patent Office contained a brief 
notice to the effect that Mr. William 
Marconi had filed, on September 10, 
1901, a patent in his own name for his 
invention, and was now seeking leave to 
amend the application for a patent for 
an invention communicated to him from 
abroad by the Marquis Luigi Solari, of 
Italy, has brought about considerable 
discussion and was made capital of by 
those who do not believe in the integrity 
of the inventions of Mr. Marconi. It 
seems, however, that the invention in- 
volved in the Solari application is only a 
part of the whole system and it is no 
doubt the result of the amicable relation 
between the Marquis Solari and Mr. Mar- 
coni. 
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Production of Zinc. 


The maximum production in the his- 
tory of the zinc industry in the United 
States was reached in 1901 with an out- 
put of 140,822 short tons, as compared 
with 123,886 tons in 1900, and with 129,- 
051 tons in 1899. The largest gain pro- 
duction was made by Kansas, with an 
output of 74,240 short tons, as compared 
with 62,136 tons in 1900; Illinois also 
made a considerable gain from 38,750 
short tons in 1900 to 44,896 in 1901. 

The average realized price for zine in 
1901 was $24.21 per short ton, as com- 
pared with $26.50 in 1900, with $38.50 
in 1899, with $28.44 in 1898, and with 
$22.28 in 1897. 

A number of changes were made in the 
way of increase of capacity in plants 
already in existence, and several new 
plants were completed or were in process 
of construction during the year. 

During 1901 the home consumption of 
spelter was very large, being estimated 
by Mr. Kirchhoff, United States Geolog- 
ical Survey, at 141,697 short tons, as com- 
pared with 99,400 short tons in 1900, and 
with 124,585 short tons in 1899. These 
figures show an exceptionally heavy con- 
sumption of spelter, which is reflected in 
the decline of exports of zinc in 1901 to 
6,780,221 pounds, valued at $288,906, as 
compared with 44,802,577 pounds, valued 
at $2,217,693, in 1900, and with 13,509,- 
316 pounds, valued at $742,521 in 1899. 
As heretofore, the exports went chiefly to 
the United Kingdom, the quantity being 
5,167,274 pounds for 1901, as compared 
with 33,378,240 in 1900. 

The year 1901 was one of fair pros- 
perity for the zinc mining industry of 
southwest Missouri and southeast Kansas, 
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which district maintains its position of 
overshadowing importance. The produc- 
tion of zinc ore in the Gelena-Joplin dis- 
trict in 1901 was 256,920 short tons, 
valued at $6,318,249, as compared with 
244,629 short tons, valued at $6,583,944, 
in 1900—an increase for 1901 in quantity 
of 12,291 short tons, but a decrease in 
value of $265,695. 

The imports of zinc in 1901 amounted 
to $76,059, as compared with $128,090 in 
1900, and with $165,667 in 1899. 

The world’s production of zinc in 1901 
is estimated at 501,494 long tons, as com- 
pared with 470,937 long tons in 1900, 
and with 481,854 long tons in 1899. The 
United States furnished in 1901 25.1 per 
cent of the world’s production, 23.5 per 
cent in 1900 and 23.9 per cent in 1899. 
The largest producer in the world is the 
Vieille Montague Company, which has the 
record of 72,330 long tons in 1901, as 
compared with 68,815 in 1900. The Lan- 
yon Zine Company, of Kansas, would take 
rank as the second largest producing com- 
pany in the world, the next three largest 
makers being in Silesia. 

—___ <> 


New Automatic Telephone Company. 


The Westerly Automatic Telephone 
Company, of Westerly, R. I., has been 
formed under a special act of the 
legislature, and has organized with the 
following board of directors, composed of 
prominent local professional and business 
men: John Champlin, M. D.; Albert B. 
Crafts, George C. Bartrum, William S. 
Slocum, Robert A. Sherman, George L. 
Stillman, Thomas J. Bannon and James 
A. Welch. 

The company has adopted the Strowger 
automatic telephone exchange system, and 
has ordered 100 telephones and switch- 
boards with an ultimate capacity of 1,000 
telephones. 

The first carload of material has ar- 


rived, and the work of installing the plant 


is now actively under way. 
Joseph B. Baker, of Boston, for many 
years connected with the experimental 


department of the American Bell Tele- 
phone Company, is consulting engineer, 
and Mr. O. S. Bowen, formerly with the 
New Bedford and Fall River Automatic 
Telephone companies, is superintendent 
of construction. It is hoped to open the 
exchange for service by September 1, and 
it is proposed to extend the service to 
Watch Hill, Stonington, Noyses Beach 
and other surrounding towns in the 
spring. 
a geet a aes 

The imports of mica in 1901 were 
valued at $335,054, as compared with 
$319,560 in 1900, and with $275,984 in 
1899. 
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Memorial Service. 


A memorial service for the late Mr. 
John W. Mackay, president of the Postal 
Telegraph Cable Company, was held at 
St. Leo’s Church, 11 East Twenty-eighth 
street, New York, on Tuesday morning, 
July 29. The Rev. Thomas J. Ducey 
officiated. Among the persons attending 
the service were A. B. Chandler, W. H. 
Baker, E. C. Bradley, C. P. Bruch, of 
the Postal Company; Vice-President 
Thomas F. Clark, of the Western Union 
Telegraph Company, and Mrs. Collis P. 
Huntington. 

Although but a few hours’ notice was 
given the church was crowded by per- 
sonal and business friends who gathered | 
out of respect for the memory of this 
distinguished telegraph-cable builder and 


financier. 
——— 0 


Mica. 


Mica has been found in many states, 
says Dr. Joseph Hyde Pratt, United 
States Geological Survey, but in only a 
few has th? occurrence been of commercial 
value. In the last few years mica has 
been mined in the following states: Ala- 
bama, Arizona, California, Colorado, Con- 
necticut, Idaho, Maine, Missouri, Nevada, 
New Hampshire, New Mexico, New York, 
North Carolina, Rhode Island, South 
Dakota, Virginia and Wyoming. During 
1901, however, the only states that pro- 
duced any mica were New Hampshire, 
New Mexico, North Carolina and South 
Dakota, by far the larger amount being 


obtained from North Carolina. 

The total amount of plate mica pro- 
duced in the United States during 1901, 
as reported to the Survey, was 360,060 
pounds, valued at $98,859, as compared 
with 456,283 pounds, valued at $92,758, 
in 1900. ‘There was a large falling off 
in the amount of scrap mica produced 
in 1901, estimated at 2,165 short tons, 
valued at $19,719, as compared with 
5,497 tons, valued at $55,502, in 1900. 
The importation of mica from Canada - 
and India tends to curtail the production 
in the United States, especially the India 
mica, which can be imported at a cost 
lower than that for which it can be mined 
in this country. There was an increase 
in the production of plate mica in North 
Carolina, but a large falling off in the 
production of scrap mica. 

The use of mica in sheets for stoves, 


chimneys, etc., has increased greatly, but 


still more the use of small circular discs 
and rectangular pieces of mica for insu- 
lation purposes and for electrical appa- 
ratus. Ground scrap mica is used in the 
manufacture of wall papers, lubricants; 
etc. Scrap mica, also, arranged on a wire 
net coil, and then pressed into proper 
shape, is used very satisfactorily as a 
boiler tube covering, mica being a non- 
conductor of heat. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Tho Normal Saturation of Alternator 
Fiolds. 


The term “saturation” is used more or 
less indefinitely in dynamo design. Mr. 
R. Beattie in this article attempts a strict 
definition of the term. The term “regu- 
lation efficiency” here is taken as the 
ratio between the voltage adjustability 
and the percentage of the voltage drop. 
In general, the regulation efficiency will 
be low at low degrees of saturation as well 
as at high. ‘This readily suggests the 
adoption of that degree of saturation 
which makes the regulation efficiency a 
maximum, as a useful working definition 
of normal saturation. In most instances 
the normal saturation as thus defined will 
be the best at which the machine can be 
worked. It will be understood that the 
regulation efficiency as above defined does 
not form a strict basis for a comparison 
between the regulating qualities of dif- 
ferent machines.—Electrician (London), 


July 11. 
a 


New Equipment of the Liverpool Over- 
head Railway. 


A notable advance has recently been 
effected in the Liverpool overhead railway 
by means of a new type of equipment sup- 
plied by Messrs. Dick, Kerr & Company, 
Limited. The total length of this line is 
a little over six and a half miles, the trains 
being made up of two or three carriages, 
the larger trains weighing about fifty- 
five tons. With the old equipment the en- 
tire distance was run in thirty-two min- 
utes, including sixteen stops, or prac- 
tically at a schedule speed of twelve and 
a half miles per hour. Twelve months 
ago it was decided to experiment with a 
new equipment in order to ascertain what 
acceleration could be obtained. A guar- 
antee was entered into by the above firm 
to run the whole distance, including six- 
teen stops, in twenty and nine-tenths min- 
utes; in other words, to increase the sched- 
ule speed from twelve and a half to nine- 
teen miles per hour. A careful series of 
tests and trial runs was made and it was 
demonstrated that the new train would 
make the journey easily in twenty and a 
half minutes. From the curves it will be 
seen that the acceleration reached was four 
and two-tenths feet per second per second, 
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or nearly three miles per hour per second, 
the average acceleration being over one 
mile per hour per second. Each of the 
new trains is to be fitted with four 100- 
horse-power railway motors designed by 
S. H. Short and built at the works of the 
English Electric Manufacturing Com- 
pany. The efficiency is unusually high, 
being practically ninety-three per cent at 
the full load of seventy-five kilowatts. 
The weight is 4,200 pounds, being but 
forty-two pounds per horse-power. The 
twelve trains of the new type will replace 
fourteen of the old and accommodate the 
same number of passengers.—Electrical 
Review (London), July 4. 
a 

Protection of Electrical Machines. 

This paper, by Mr. J. B. Clarke, dis- 
cusses the proper use of fuses and circuit- 
breakers in three-wire systems. Usually 
the application of the fuse involves no 
consideration beyond the primary one of 
efficient protection and ease of manipula- 
tion; but in the case of the three-wire 
balanced system, the question as to how 
far protection is advisable is one that re- 
quires examination. That every circuit 
should be protected is not a safe rule to 
go by, for when the method of balancing 
is by means of a motor-dynamo, this rule 
does not apply. The reasons for this are 
as follows: The essential function of the 
balancer is to maintain a difference of 
potential in the neutral wire which bears 
the same relation to the positive as 
to the negative wire of the cir- 
cuit, and it is essential that there 
should be no interruption in the working 
of the balancer while it is across the mains 
for the purpose of balancing. It must be 
remembered that in every case, but when 
the load on one circuit equals the load 
on the other, the balancer is a necessary 


- adjunct to the proper distribution of po- 


tential of the two circuits. It is evident 
that should the balancer be cut out of 
the circuit during the “out-of-balance” 
load, the effect would cause dissatisfac- 
tion to the consumers. Experience shows 
that the balancer should not be subject to 
automatic devices, but when put across 
the mains should not be detachable except 
by the attendant, who would switch in 


other means of balancing. In the case of 
a slight fault on one side of the system, 
it is the duty of the balancer to burn it 
out or cause the fuse in the faulty sec- 
tion to blow. In the event of a severe 
fault the sudden short-circuit on one side 
would momentarily increase the voltage 
on the other. Here one of the feeder fuses 
should give way before the armatures of 
the balancer were under strain long 
enough to seriously harm them by over- 
heating. During the operation of start- 
ing a balancer, cutouts or fuses are re- 
quired in circuit, but these should not be 
left in circuit after the machine is started. 
The conclusion is drawn that the balancer 
ig a necessary machine, and on no account 
to be cut out of the circuit while the gen- 
erators are supplying current to the 
outers. If the balancer fails to perform 
its operations, it is time to shut down the 
generating . station. Consequently, no 
risk should be incurred by inserting fuse 
or cutouts in circuits, but reliance should 
be placed on a good, high-grade machine. 
—Electrical Review (London), July 11. 
a 
Arctic Magnetic Observations. 

Last year a systematic series of observa- 
tions on terrestrial magnetism, atmos- 
pherie electricity and aurora was com- 
menced by Professor Birkeland and his 
associates. The first report of that work 
has been published. Observations were 
made at Bossekop in the north of Norway. 
For magnetic observations self-recording 
photographic apparatus was employed. 
Fast runs were made simultaneously on 
certain prearranged days at Bossekop and 
Potsdam. The comparison of the results 
showed simultaneous or practically sim- 
ultaneous occurrence on several occasions 
of small regular magnetic waves at the 
two stations. The comparatively great dis- 
tance of some 2,000 kilometres between 
the two stations makes the result of 
special interest. A considerable part of 
the report is occupied with a description of 
experiments with electric discharges in 
vacuum tubes in which Professor Birke- 
land has succeeded in producing a phe- 
nomenon having a close resemblance to 
some of the more prominent features of 
the aurora. There is also a description of 
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the bearing of the observations and ex- 
periments on Professor Birkeland’s theory 
of the cause of the aurora and magnetic 
storms. This work is to be regarded only 
as introductory to a larger scheme in 
which he is about to embark and in 
which he desires the cooperation of the 
magnetic and meteorological observatories. 
The Norwegian Government is to maintain 
four stations in operation from August, 
1902, to June, 1903. They are to be sit- 
uated at Bossekop, in Iceland, Spitz- 
bergen and Nova Zembla. At each of 
these stations there will be obtained photo- 
graphic registration of the horizontal and 
vertical components of magnetic force and 
of the declinations. Rapid runs are to be 
made on certain specified days and times. 
Professor Birkeland is anxious that as 
many magnetic observatories as possible 
should participate in this scheme of rapid 
registration. He also asks the cooperation 
of the meteorologists in observing cirrus 
clouds, and especially in recording the di- 
rection of cirrus bands when such exist. 
For this work no special magnetograph is 
needed. When Eschenhagen described 
his early observations he apparently be- 
lieved that earth magnetic waves were re- 
stricted to definite short periods, notably 
one of about thirty seconds. The records 
at Potsdam and Bossekop, however, show 
waves of all periods from eight or ten 
seconds up to several minutes.—Nature 
(London), July 3. ; 


Commercial Education in Japan. 

The advances which the Japanese have 
made, not only in technical but also in 
general education, have frequently been 
indicated. They have been wise enough 
to recognize that real progress is im- 
possible without a solid basis of general 
culture. Moreover, they do not interpret 
technical education in the narrow sense 
in which it is so often interpreted, but 
under it include all that is necessary for 
carrying on the industrial and commer- 
cial business of the nation. It is not 
generally known that during the last 
quarter of a century Japan has paid much 
attention to the commercial side of edu- 
cation. At present there are twenty-seven 
commercial public schools in Japan. 
_ These may be classified in three divisions, 
according to their standard of education: 
First, the higher commercial college; 
second, ordinary commercial schools; 
third, elementary commercial schools. 
The higher commercial college of Tokyo 
was organized by the department of edu- 
cation in 1885. In addition to the Jap- 
anese professors, several -foreign in- 
structors in commercial subjects and 
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languages have been called in. The work 
of the college is supplemented by sending 
a number of the best students to foreign 
countries for the study of special depart- 
ments. The course of instruction ex- 
tends over one year in the preparatory 
course, three years in the principal course, 
and two years in the professional depart- 
ment or the post-graduate course, making 
a total of six years. Especial attention is 
paid to commercial morality and gym- 
nastics. The principal course of study, 
extending over three years, includes all 
the more theoretical subjects necessary in 
a commercial course. A course in me- 
chanical engineering is given. The pro- 
fessional course of the higher commercial 
school is intended for such graduates of 
the upper course of the college as are de- 
sirous of pursuing their studies further 
through one particular branch, or to en- 
gage in the consular service. This course 
includes, among other subjects, commer- 
cial and marine law, public international 
law, consular service practice, foreign and 
domestic commercial usages, banking, 
railways, shipping and insurance. The 
courses of study in this department have 
proved themselves to be very useful, espe- 
cially for those who apply for consular 
examination. All that has been done in 
Japan has been introduced from the most 
advanced countries of Europe and Amer- 
ica, and their arrangements are yet far 
from perfect. However, it must be ad- 
mitted that our merchants and manufac- 
turers would find in the curriculum and 
method of the high commercial college in 
Tokyo much that is worthy of their most 
careful attention. — Engineering (Lon- 
don), July 4. 


Armature Reaction and Fall of Potential 
on Dynamo-Electric Machines. 


Predetermination of the operation of 
the machine before construction is a ques- 
tion of first importance. Dimensions are 
always increasing, making tests at the 
shop more and more difficult, sometimes 
impossible. For some time attempts have 
been made in this direction. The first of 
these, by M. Behn-Eschenburg, attempts 
the solution by a study of the short-cir- 
cuit characteristic, in this way determin- 
ing the self-induction of the machine, 
and, by means of graphic diagrams, the 
fall of potential. The next attempt, by 
M. Rothert, consists in determining, by 
means of the characteristics of the ma- 
chine and the short-circuit characteristic, 
the excitation required to give the ter- 
minal voltage and to drive the current 
through the armature. Combining these 
values vectorially gives the total exciting 
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current. The first method gives too large 
a drop, the second too small. Blondel 
considers separately the power and watt- 
less reactions, applying to each a separate 
determination. Potier, by a similar 
method, combines those of Rothert and 
Behn-Eschenburg. Unfortunately, none 
of these methods gives satisfactory re- 
sults. Those given by the following 
method are thought by Picou to be more 
reliable. The armature reaction is studied 
directly and the effect of this in increas- 
ing the leakage flux is determined. The 
construction is as follows: Having the 
static characteristic, lay off below the 
X-axis a line making an angle with the 
latter, the tangent of which is equal to 
the permeance of the leakage path of the 
circuit. Now, if from any point on the 
characteristic a vertical line be dropped 
until it cuts this permeance characteristic, 
and from this point a line be drawn 
horizontally to the left, the demagnetizing 
ampere-turns of the armature may be laid 
off on this. Joining the point on the 
static characteristic with the point thus 
determined by a straight line, where this 
latter cuts the X-axis, gives the de- 
magnetizing effect exerted in the air-gap. 
The actual construction, however, is not 
as simple as this, since the permeance 
characteristic is not a straight line and 
it is with difficulty determined. Having 
this, however, the construction is as above. 
From the point where the line drawn 
from the static characteristic to the end 
of the line representing the armature 
ampere-turns cuts the X-axis, erect a 
perpendicular to cut the static char- 
acteristic. From this point draw a line 
parallel to the permeance characteristic, 
and where this cuts the vertical from the 
first point on the static characteristic, will 
give the terminal voltage of the machine. 
In this way a dynamic characteristic may 
be constructed which is practically par- 


allel with the static. The cross-mag- 
netizing effect is next considered and an 
actual weakening of the field due -to this 
reaction is demonstrated. The effect of 
slotting the pole-piece is considered, show- 
ing the advantage of this construction. 
The above analysis is applicable to con- 
tinuous-current machines as well ae alter- 
nating. For alternators we must con- 
sider in addition the effect of self-induc- 
tion in the armature. Amortisseurs are 
shown to have a diminishing effect on the 
reaction. This analysis is applied to 
two machines with fairly satisfactory 
results; but, since it is necessary to know 
beforehand certain constants of the ma- 
chine, and particularly the quality of the 
iron, the method can not always be ap- 
plied satisfactorily—Bulletin of the 
Société Internationale des Electricians 
(Paris), June. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


A Direct-Connected Generator. 

In large cities, while the central station 
still supplies a very large proportion of 
the current demanded for lighting and 
power purposes, it being called upon 
for an increasing supply from time to 
time, the installation of isolated units is 
increasing as the cities grow; and, with 
the erection of the modern sky-scraper, it 
almost invariably follows that a self-con- 
tained unit is located in 
the building to supply its 
own power and lighting 
current. 

The direct - coupled 
type of  direct-current 
generator is in general 
use to supply power and 
lighting cireuits, and the 
accompanying illustra- 
tions show a type of ma- 
chine which has been de- 
signed for direct connec- 
tion, which the manufac- 
turer claims has proven 
very eatisfactory. Re- 
ferring to the illustra- 
tions, Fig. 1 shows a ten- 
pole, 400-kilowatt, di- 
rect-coupled generator. 
This machine is built 
with a vertical split frame 
and runs at 120 revolu- 
tions per minute. 

The magnet frame i: 
cast from carefully select- 
ed soft gray iron of high 
permeability. It ts divided 
either horizontally — or 
vertically, according to 
careful consideration of 
the points of relative 
value and convenience of access to the 
armature. In the smaller sizes, the frame 
is split horizontally and the upper section 
is removed by means of a crane or block 
and tackle. Fig. 2 shows a ten-pole, 300- 
kilowatt, 150 revolutions per minute, 
horizontal split-frame machine, with arma- 
ture removed. Fig. 3 is a six-pole, 50- 
kilowatt, 275 revolutions per minute, hori- 
zontal split-frame generator. Fig. 4 shows 
one of the laminated pole-pieces. The 
larger machines are provided with bases 
that allow the two heavy vertical sections 
of the field frame to be separated hori- 
zontally at right angles to the shaft. The 
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APPARATUS. 


pole-pieces are made of wrought-iron 
punchings assembled and riveted together 
before casting them into the field yoke. 
The peculiar design of the outer end of the 
pole-pieces, and the method of casting 
them into the frame, ensure a permanent 
and perfect magnetic circuit of low 
reluctance, this being chaimed to be one of 
the elements of great advantage in this 
renerator. On the inner ends of the pole- 


is exceptionally low. The armature coils 
are made of pure copper of high conduc- 
tivity, properly shaped on forms, and are 
all interchangeable. Each conductor is 
carefully insulated and contains no joints 
except at the connection with the com- 
mutator lead. These coils are securely 
embedded in uniform slots in the core 
circuits and are supported on the ends by 
cast-iron flanges, ensuring freedom from 
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pieces are bolted pole-shoes of such shape 
as to properly distribute the magnetic 
flux in the air-gap to aid in securing 
sparkless commutation with wide and 
rapid fluctuation in load. The pole-shoes 
also serve to hold the field coils in place. 

The armature is ventilated in a 
thorough manner, so that there is a free 
circulation of air around the laminations 
of the core and the windings, thus ensur- 
ing a low temperature when in operation. 
The core is constructed from punchings of 
thin, soft steel specially annealed and 
japanned before assembling, so that heat- 
ing, due to eddy currents and hysteresis, 


mechanical injury. Fig. 5 shows the en- 
gine end of the armature of a ten-pole, 
400-kilowatt machine. 

In all multiple-~wound armatures, points 
of equal potential are connected by means 
of equalizer rivets mounted on an in- 
sulated stud inside the commutator end 
of the conductor drum. The alternating 
currents which flow through the equalizer 
rings compensate for any inequality which 
may exist in the strength of different 
poles and permit the machine to operate 
successfully even though the armature 
should be mounted eccentric to the field- 
frame circuit. 
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The commutator is mounted on an ex- has been selected for its even wear and 


tension of the armature spider hub to high insulating qualities. Even wear of 
which it is keyed. This construction the bars is essential to the long life of the 
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Fia. 2.—TEN-PoLE, 800-KILOWATT GENERATOR, HORIZONTAL SPLIT FRAME. 


renders the commutator independent of 
the shaft and undisturbed by its removal. 
The bars are made of hard-drawn copper, 
carefully fastened and thoroughly insu- 
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minimum, and there is but little tempera- 
ture rise in the commutator. The com- 
mutator bars are held rigidly in position 
on the commutator drum by sectional 
clamping rings, each section of which is 
held firmly against the top of the upper 
end surface of the bars by radial bolts by 
means of which a direct pull is exerted in 
opposition to the centrifugal strain. This 
method of construction secures the locking 
of the clamps on the commutator and 
firmly seats each bar on the mica insu- 
lating ring on the commutator drum, thus 
ensuring against high bars or an eccentric 
commutator. 

The brush-holder and brush-holder arm 
are of unique design and have several 
points of simplicity and strength desira- 
ble in machines of this type. Fig. 6 shows 
the brush-holder complete. The carbon 
brushes are held in a radial position in one 
long. narrow, brass box, and are so ar- 
ranged that the pressure of any brush on 
the commutator can be adjusted without 
in any way disturbing the other brushes or 
changing their adjustment. - Flexible cop- 
per leads from box to brush prevent in- 
jurious heating of the adjustment spring 
hy its use as a conductor. One end of the 
lead is soldered to a large brass plate 
screwed to the brush, and the other end is 
attached to a binding-screw on the brush- 
holder box, thus securing positive connec- 
tion between brush and box. The brush- 
box is mounted between the ends of a wish- 
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Fia. 3.—S1ix-PoLt, 30-KILOWATT GENERATOR. 


lated from each other by a soft grade of commutator and brushes, and the heating, 
due to friction, high-resistance contact, 


and sparking of brushes, is reduced to a 


mica. The mica sections are as thin as is 
consistent with good insulation. Material 
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hone-shaped brass casting and is held 
rigidly in position by a dove-tatled joint 
and locking stud on each end. Rotation in 
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either direction may be provided for by 
simply removing two cap screws, reversing 
the brush-box without removing the 
brushes, and setting the brush-holder yoke 


Fie. 5.—ARMATURE OF TeEN-PoLe, 400-K rLowaTtT 


GENERATOR. 


at the proper commutation point. The 
arm carrying the brush-box is bolted to 
the circular yoke which is supported in a 
groove in the field yoke. The brush- 
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The manufacturer states that each gen- 
erator will carry its rated current at rated 
voltage and speed under normal condi- 
tions of ventilation for twenty-four hours 
continuously, with a rise in temperature 
above the surrounding air, as measured by 
a thermometer, not exceeding thirty-five 
degrees centigrade on the armature and 


field coils and forty degrees 
centigrade on the commu- 
tator. With the current 
then increased fifty per cent 
at rated voltage, making 
fifty per cent overload, the 
generator will operate for 
two hours with an increase 
of temperature not exceed- 
ing fifty-five degrees centi- 
grade in any part of the ma- 
chine. Each generator will 
carry an overload in current 
of fifty per cent in rated 
voltage without movement 
of the brushes, and an over- 
load in current of 100 per 
cent momentarily without 
injury. The Fort Wayne 
Electric Works, Fort Wayne, 
Ind., manufacturer of the 
“Wood” systems, manufac- 
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holder yoke is furnished with a hand- 
wheel and tangent screw for adjusting 
brush position on the commutator. Cross- 
connecting rings are held in place by the 
same bolts that secure the arm to the 
brush-holder yoke, and are effectively in- 


sulated, 


tures this type “MPL” 
direct-coupled generators. 
These are made with a horizontal 
split frame in classes ranging from 
six poles and twenty kilowatts to 
eight poles and 200 kilowatts; in the 
vertical frame, from eight poles and 200 
kilowatts to fourteen poles and 800 kilo- 
watts, 
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Switches. 

Probably in no one device which has 
been designed to operate as an auxiliary 
in electric service does the form and re- 
quirements of service differ so widely as 
in switches of every description. The im- 


‘provements which have been made from 
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time to time have hardly kept pace with 
the increasing demand for special appara- 
tus which would embody some particular 
feature to make it successful for a pe- 
culiar line of work. Almost every new 
installation finds it necessary to design 4 
switch which is different in the nature of 
the work which it must perform from 
those commonly used in prior operations. 
The accompanying illustrations show & 
few types of switches which have been Te 
cently placed upon the market and repre- 
sent the latest ideas which have been 
worked out in this direction of the manu- 
facture of electrical apparatus. 

In Fig. 1 is shown a front of the board 
view of the operating handle of an oil 
switch with circuit-breaker attachment. 
This differs materially from any other 
style of switch which has yet been of- 
fered. Its special features are claimed to 
be in simplicity of construction, special 
long break between terminals and blades, 
high insulation of working parts from 
front of the board, the design permitting 
installation to suit a great variety of cor 
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ditions, and zinc-tipped blades for high 
currents. There is a separate tank for 
each pole, and the tank is self-contained 
and removable, affording free access to 
working parts even while the switch is 
carrying current. While the claim is 
often made that the long break between 
terminals and blade is not necessary 
when the break is made in oil, the endeavor 
in this system is to anticipate every pos- 
sible contingency and to provide always 
an ample factor of safety. Freedom from 
provoking delays and serious accidents 
justifies the extra outlay which, as a 
matter of fact, is very small. Again, al- 
though the break is made in oil, zine tips 
are provided on the high-voltage switches, 
as experience has demonstrated that the 
more or less pitting on the blades is in- 
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Fie. 2.—BackK OF THE BOARD—VIEW OF THE 
SwitcH IN DETAIL. 


evitable, this in time making bad con- 
tacts. It is claimed that the zine tips 
minimize this, and, even under the worst 
conditions, are easily removed and re- 
placed by new ones. Immersing each 
pole in a separate porcelain-lined com- 
partment precludes leakage from pole to 
pole through the oil and is a precaution 
for short-circuit inside the switch. Pro- 
vision is made for drawing off and filling 
without removing the tanks from place. 
By taking out the four screws, which pass 
through the marble cover and without 
having to draw off the oil, the tank may 
be removed without in any way disturbing 
the switch while it 1s carrying current. 


ELECTRICAL REVIEW 


Fig. 2 shows the back of the board view 
of the switch in detail. 

Fig. 3 shows a double-pole, 
single-throw slide switch with 
circuit-breaker attachment. This 
combination slide switch and 
circuit-breaker possesses the 
same general characteristics and 
appearance as a slide switch and 
is virtually the latter with a cir- 
cuit-breaker attachment added. 
The essential difference, however, 
is that when used as a switch it 
is only a switch, the circuit- 
breaker is not in action and the 
operator does not have to over- 
come a spring in closing. When 
closed, any overload instantly 
operates the circuit-breaker at- 
tachment, opening the circuit. If 
thrown in on an overload, the 
combination will not remain 
closed, as the springs are 
strong enough to throw it open without 
the usual hammer blow. All contacts are 
provided with enclosing boxes, which have 
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volts each single pole of the combination 
switch and circuit-breaker will break the 


Fic. 3.—DOUBLE-POLE, SINGLE-THROW SLIDE SWITCH. 


circuit at two points, each of these points 


being provided with the enclosing box, arc- 
rupturing device; thus a two-pole, 3,000- 


Fic. 4.— DOoUBLE-THROWw PLUG SwıIırTcu FoR 30,000 VoLTS. 


a simple attachment whereby an insu- 
lating shutter or arc-rupturing device is 
intervened between the contacts immedi- 
ately after their separating. Up to 3,000 


volt, switch circuit-breaker has four 
breaks; a three-pole, six breaks. 
For pressures exceeding this and up to 


6,600 volts, four such breaks are provided 
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on each single pole. The advantages of 
such a combination of switch and circuit- 
breaker for crowded switchboards are evi- 
dent. Occupying the space of a single 
piece of apparatus this combination per- 
forms the functions of two, simplifies the 


Fie. 5.—STAB-SWITCH, OPEN. 


operator's movements and saves the cost of 
duplication of many parts. 
These are also made in double-pole, 


ELECTRICAL REVIEW 


tendant. The contact piece is connected 
to a flexible cable, the other end of which 
connects with the lower terminal. The 
lower terminal proper is inserted well into 
the marble to provide against accidental 
contact. The connection between cable 
and lower terminal is through the medium 
of a movable receptacle surrounded by a 
hard rubber handle and further protected 
by a rubber handle guard. A locking device 
prevents the circuit being broken at this 
point. The contact piece at the top of the 
wooden handle has cast with it a projection 
of a form to slide between the hard 
rubber guide placed on the switchboard 
just below the upper terminal. A straight- 
line motion is thus assured and danger of 
breaking or bending the terminal re- 
moved. The plug connections are taper- 
ing and ground to form good contact sur- 
faces. The tips of the contact piece and 
the tapering terminal are of zine and de- 
tachable. The board may be cleared by 
unlocking the movable receptacle, as the 
flexible cable and wood handle are at- 
tached thereto. 

The circuit is opened by pulling the 
handle down, thus releasing the contact 
piece from the tapering plug and then 
swinging it back over the shoulder, mov- 
ing away from the board until the arc is 
ruptured. An arc of considerable length 
may be formed. This docs not damage 
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switch is not in circuit. To hold the 
switch in place when in circuit, a support- 
ing bracket with a set screw is provided 
near the bottom. This switch is made for 
single and double throw. 

Fig. 5 is a little device of great effi- 
ciency, designed particularly for series arc 
and series incandescent circuits. This is 
the “SKC” stab switch. Fig. 5 shows the 
appearance of the switch when open. The 
switch is made of a thick fibre tube which 
is held to the switchboard marble by an 
overlapping flange escutcheon. The es- 
cutcheon is of hard rubber and very neat 
in appearance. The circuit is closed by 
inserting a rod connecting the front ter- 
ninal and rear terminal, the front ter- 
minal being situated immediately behind 
the board and the rear terminal at the 
end of the thick fibre tube. Withdrawing 
the rod to open the circuit allows a little 
marble ball, held in a projecting passage- 
way, as seen in Fig. 6, to drop out of its 
tube into the main tube of the switch, 
smothering any are that may be formed. 
In closing the circuit the rod, which is 
pointed, pushes the marble ball up into the 
This switch operates, satisfactorily 
up to ten amperes at 7,000 volte, and is 
very compact and easy to operate. It is 
readily removed from the marble by 
simply unscrewing the escutcheon. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., is the manu- 
facturer of these switches. The “SKC” 


system includes switches to meet dvery 
possible requirement from the simplest 
small knife-switch to the great 60,000- 
volt combined switch and fuse or the high- 
capacity oil-switch and circuit-breaker. 
This company claims to make provision 
for all varieties of service. 


-+ db. 
A Modern Telephone System for 
Vincennes, Ind. 


The Kellogg Switchboard and Supply 


Company, Chicago, Ill, has recently 
closed a contract with the Northern 
Construction Company, of Bryan, 


Ohio, for a common battery multiple 
switchboard for Vincennes, Ind., hav- 
ing 1,500 lines ultimate capacity, and 


a framework large enough for 3,000 lines. 
The present equipment will contain 640 


T ge DP - s 


- 


Fic. 6.—STAB SWITCH, CLOSED, SHOWING PROJECTING PARSAGEWAY FOR ARC-SMOTHERING BALL. 


double-throw combinations, which has the 
advantage of occupying no more space 
than a single-throw switch. 

In Fig. 4 is shown a double-throw plug 
switch for voltages up to 30,000. This 
switch consists of a long wooden handle 
well insulated, on the upper end of which 
is a contact piece made to fit over the 
tapering terminal mounted near the top 
of the board and out of reach of the at- 


the switch as the breaking points are zinc 
tipped. 

The terminals are mounted on a marble 
switchboard and are thoroughly insulated 
from it by means of rubber bushings and 
porcelains designed so as to give a large 
creeping space between the terminal and 
board, thus obviating the danger of leak- 
age. A pocket is provided to receive the 
lower end of the long handle when the 


lines. The switchboard will consist of 
two 6-panel, 3-position sections. The ex- 
posed cabinet-work, including the cable- 
turning section and movable end-panels, 
will be of selected mahogany of a dead 
finish. Included in this contract is 600 
standard common battery wall telephones, 
quarter-sawed oak woodwork, and con- 
cealed line binding-posts; also all neces- 
sary power apparatus, main and inter- 
mediate distributing frames, relay racks 
and sneak-current arrester equipment. 


CURRENT ELECTRICAL NEWS 


COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


_ 


a -_ ——- 


— a 


MoRTGAGE FOR $5,000,000—A mortgage for 
$5,000,000 has been filed for record in the 
County Clerk’s office at Portland, Ore., by 
the Oregon Water Power and Railway Com- 
pany, in favor of the Land Title and Trust 
Company, of Philadelphia, as trustee. The 
loan is for the purpose of paying for prop- 
erty about to be acquired by the Oregon 
Water Power and Railway Company and for 
various other uses. The mortgage runs for 
thirty years, or at the option of the bor- 
rower the bonds may be liquidated in ten 
years. 


LIGHTING COMPANY TO ENLARGE Irs PLANT 
—The Queens Borough Gas and Electric 
Company, Long Island, which has recently 
bought out the Queens Borough Light, Heat 
and Power Company, of Rockaway Beach, 
and the town of Hempstead Gas and Elec- 
tric Light Company, of Far Rockaway, has 
given a mortgage of $2,000,000 on its prop- 
erty in both places to the Guaranty Trust 
Company, of New York, as trustee. The 
mortgage is given to secure the payment of 
an issue of two fifty-year five per cent gold 
bonds, the proceeds of the sale of which are 
to be used for the liquidation of the mort- 
gage for $250,000 on the Far Rockaway 
plant; $400,000 of the proceeds of the bonds 
are to be used in the acquiring of further 
property rights, privileges or franchises in 
the extension of the works. The electric 
lighting plant of the new company is said to 
be a very fine one and large additions are 
contemplated, all of which will be provided 
for from the sale from time to time of the 
two million dollar issue of the bonds. 


THE BROOKLYN TUNNEL—The Rapid Tran- 
sit Commission of New York city, after 
an extended public hearing, awarded the 
contract for a tunnel under the East River 
between the boroughs of Brooklyn and Man- 
hattan, by means of which the subway rapid 
transit system is to be extended, to the Bel- 
mont-McDonald syndicate, the figures of 
which provide that the tunnel shail] be built 
for $2,000,000 and the terminals for $1,000,- 
000 additional. The commission also adopted 
resolutions ordering plans for a second tun- 
nel and for extensions and terminals that 
will reach the main centres in Manhattan 
and Brooklyn, establishing the best possi- 
ble interborough connection. The Brooklyn 
Rapid Transit Company offered a bid of 
$7,000,000 for the extension to Brooklyn, 
with $1,000,000 for terminals, and with this 
bid was the assertion that the Brooklyn cor- 
poration would lose $1,000,000 by getting the 
contract, as the actual cost of the tunnel 
would be $8,000,000, the company, however, 
expecting to more than make up the addi- 
tional loss from increased traffic. 


PoweR PLANT ON THE: McCritoup) River— 
A plant for the generation of electricity for 
power and light is being installed on the 
McCloud River, Redding, Cal, by the 
McCloud River Electrical Power Company, 


with headquarters in that city. The scheme 
comprises the installation of a plant with a 
capacity to generate electricity for sufficient 
horse-power, not only to supply the means 
for power in the streets of Shasta County, 
but it is said the pole line will be extended 
eventually as far as Sacramento. Work on 
the big plant has already been commenced 
and a wagon road has been built from the 
Southern Pacific Road at Bairdsboro, a dis- 
tance of twelve miles, to the power-house 
on the McCloud River. Contracts are now 
being let for the erection of a large dam 
across the river and a twelve-mile canal to 
the power-house. It is understood that over 
$300,000 worth of machinery is already in 
Redding awaiting the erection of buildings 
for its proper installation. The company 
has the choicest water rights on the 
McCloud River. Mr. A. F. Johns, at present 
in San Francisco, is the director and gen- 
eral manager. The plant will cost $800,000, 
and is expected to be in operation Feb- 
ruary 1. 


ELECTRIC RAILWAYS 


Sopus, N. Y.—The Rochester & Sodus Bay 
Railway has passed into the control of the 
Rochester Railway Company. 


NORWALK, OHIO—A new electric road is 
being projected from Fremont to Sandusky 
City, to pass through Riley and Townsend 
townships. 


AKRON, Onto—The Cleveland, Richland & 
Akron Transit Company has purchased a 
site for its power-house in this city. The 
officers of the company announce that work 
on the plant will be started at once, and 
that the line will be in operation before 
next winter. 


CAMDEN, N. J.—The People’s Traction 
Company, chartered to build and maintain 
street railways within the state, has been 
incorporated. It is capitalized at $175,000, 
and among its incorporators is T. R. 
Sweigart, former general superintendent of 
the Philadelphia & Reading Railway Com- 
pany. 

SPRINGFIELD, Mass.—The Springfield Street 
Railway Company has plans nearly perfected 
for practically doubling the capacity of the 
power plant supplying its entire system with 
electricity, and it is now proposed to break 
ground for the additions to the station at 
once. The improvements will cost in the 
neighborhood of $250,000. 


MorRISVILLE, N. J.—The Philadelphia, 
Bristol & Trenton Street Railway has been 
granted an ordinance to build a trolley road. 
The ordinance requires a promise of a five- 
cent fare to the centre of Trenton and an 
agreement to run cars every half hour. The 
company must take out a permit within 
three months and begin the work of con- 
struction thirty days later. 

JACKSONVILLE, Fra.— The Jacksonville 
street railway properties have passed into 
control of the new owners who recently con- 
summated a deal with the Plant Investment 
Company. The trolley lines are now the 
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property of Stone & Webster Company, of 
Boston. It is stated that the new company 
intends to expend $150,000 within the next 
twelve months on improving the Jackson- 
ville lines and terminals. 


SAN FRANCISCO, CAL.—A new electric road 
to connect the towns of Pacific Grove, New 
Monterey, Monterey and Oak Grove with Del 
Monte 1s to be built. The plans involve the 
expenditure of $180,000, and the road will 
be four and one-half miles in length. It is 
stated that a deal will shortly be concluded 
whereby the-present horse-car line from 
Santa Cruz. to. Seabright will be converted 
into an electric road and extended to Capi- 
tola. 


CHAMBERSBURG, Mp.—The Chambersburg, 
Greencastle & Waynesboro Electric Railway 
Company, which has been given franchises 
in Greencastle and Waynesboro for a trolley 
road, has purchased, or agreed to, the turn- 
pike running from McConnellsburg, the seat 
of Fulton County, where there is no railway 
of any sort, through Mercersburg to Green- 
castle, a distance of forty miles, and will 
build its line over that route, running 
first from Greencastle to Pen-Mar. 


CHIcaao, ILL.—A syndicate said to be 
largely backed by eastern capital is making 
plans for the construction of a twenty-foot 
dam that will give navigable water in the 
rapids of the Des Plaines River and be a 
connecting link in the deep water-way from 
Chicago to the Gulf. The initial object of 
the dam will be to create from 10,000 to 
12,000 horse-power to be used in generating 
electric energy for transmission to Chicago. 
It is to be located at Lake Joliet, about two 
miles south of the city of Joliet, where 
options on property have been secured. 


PitrsspurG, Pa.—It is stated that a new 
company known as the Crawford County 
Street Railway will build an electric road 
to run from Meadville to Titusville, a dis- 
tance of twenty-seven miles, to cost $500,000 
complete. Bids will be accepted until 
August 1, and the work of construction will 
begin as soon as the contract is let. The 
venture is backed by William Scott, of the 
Consolidated Ice Company; Frederick Gwin- 
ner, David and William Morrison, David 
L. Starr, Andrew H. Mercer, Thomas R. 
Kerr, William J. Parker, David Shaw and 
Charles Elste. 


NewBURGH, N. Y.—Articles of incorpora- 
tion of the Intervale Traction Company 
were filed with the Secretary of State at 
Albany recently. The purpose of the com- 
pany is the construction of an electric 
railroad extending from Newburgh to 
Goshen, a distance of twenty-eight miles. 
The directors are: Hiram B. Odell, Graham 
Witschof, J. A. P. Ramsdell, W. Johnston 


McKay, Newburgh; Charles W. Griffith, 
Charles D. Hobbs, Louis W. Stolesburg, 
‘Charles A. Burt, Alfred C. Greening, New 
York; William P. Lockwood, Henry A. 
Pressey, Washington, D. C.; Edward R. 
Bmerson, Hector Moffatt, Washingtonville; 
B. J. Richards, Mechaniesville; Dr. Fred- 


eriek W. Seward, Goshen, and Henry M. 


Fitch, Middletown. 
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TELEPHONE AND TELEGRAPH 


BALTIMORE, Mp.—The Maryland Telephone 
Company has decided to consolidate the 
Hagerstown company with those of Mont- 
gomery and Carroll counties. 


ROANOKE, Va.—Judge Jackson recently 
granted a charter to the Whythe Mutual 
Telephone Company, of Whythe County, 
and one has also been given to a new tele- 
phone company in Floyd County. 


McMECHEN, W. Va.—Subscriptions have 
been received by the National ‘Telephone 
Company for telephones to be installed as 
soon as its new line extending to the 
southern limits of the town is completed. 


Cozan, Nes.—At the last meeting of the 
village board the Cozad Mutual Telephone 
Company secured a franchise. Business 
men and citizens of Cozad compose the com- 
pany, the capital stock of which is $2,000. 


CHICAGO, ILL.—A new telephone exchange 
building will be erected at Chicago 
Heights by the Chicago Telephone Com- 
pany. Another exchange building, to cost 
$30,000, will be situated at Laflin and 
Nineteenth streets. . 


PASADENA, CAL.—A_ certificate was re- 
cently filed by the Home Telephone Com- 
pany, of which Mr. J. M. C. Martin is presi- 
dent, setting forth that the capital stock of 
the company has been increased from 
$500,000 to $3,000,000. 


NEWARK, N. J.—The Auxiliary Telephone 
Company, which will manufacture and deal 
in mechanism for telephonic use, was re- 
cently incorporated with a capital stock of 
$100,000. The incorporators are Egbert A. 
Reynolds, of New York; Henry C. Ware, 
of Orange, N. J., and C. G. Colyer, of 
Newark. 


KorTWRIGHT, N. Y.—The Davis Telephone 
Company has been incorporated at Albany 
to operate lines in Delaware, Otsego, 
Schoharie, Schenectady, Albany, Chenango 
and Broome counties. The capital is $10,- 
000, and the directors are: Ferris E. Davis, 
James K. Penfield, Andrew J. Nicholl, of 
Delhi and others. 


AvucustTa, Me.—The Stone Telegraph and 
Telephone Company has been organized at 
Portland for the purpose of holding and 
using inventions and patents relating to the 
telephone and telegraph, and to deal in 
instruments and accessories pertaining to 
these departments of the electrical in- 
dustry. 


NEw ORLEANS, La.—The Illinois Central 
Railroad’s telephone line has been com- 
pleted and is in operation from Chicago 
to New Orleans; from St. Louis to Carbon- 
dale, Ill, and between Grenada and Water 
Valley, Miss., making a total distance of 
1,045 miles of long-distance telephone used 
exclusively for the business of the rail- 
road. 


CLEVELAND, OH10—The Federal Telephone 
Company is closing up the affairs of the 
corporation and has recently effected sev- 
eral important deals. Among the sales was 
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the Portsmouth Telephone Company which 
was purchased by Judge J. M. Thomas and 
others, and a reorganization is in view. 
The final transfer of the papers in the 
Willoughby Telephone Company sale was 
also made recently, the purchaser being 
Fred. Storm. Negotiations for the pur- 
chase of the People’s Telephone Company, 
of Detroit, are still going on and it is be- 
lieved that there will be developments in 
this direction very soon. 


HARRISBURG, Pa.—That the United Tele- 
phone and Telegraph Company has been 
making great progress during the past 
few weeks in local and long-distance con- 
nections is evidenced by the completion of 
the lines to Elizabethville, Pa., where they 
connect with the Lykens Telegraph and 
Telephone Company. The service between 
Millersburg, Lykens, Elizabethville and 
Harrisburg is highly appreciated by the 
company’s patrons. New local subscribers 
are being added daily and installations are 
being made in the various departments of 
the State Capitol and the State Arsenal. 
One interesting feature of the work of this 
company has been the connection estab- 
lished between the arsenal and the various 
camps in the vicinity, thus enabling the 
men stationed there to communicate with 
their homes. 


AUTOMOBILE NOTE 


SoME TIMELY SUGGESTIONS FOR AUTOMOBILE 
Drivers—The governors of the Automobile 
Club of America have ready for distribution 
a circular to the members of the club. This 
dwells on the lack of consideration which 
is given by a few owners of automobiles 
who drive their vehicles recklessly in pub- 
lic roads. Attention is also called to the 
manipul&tion of self-propelled vehicles by 
those who are unskillful. The circular 
states that in the opinion of the governors 
accidents are caused by want of skillfulness 
in the operator and by defects in construc- 
tion, and by frightened horses. The first 
class of accidents can be prevented by not 
driving an automobile until competent, or 
by insisting that manufacturers shall use 
more care in the design and construction; 
the second class of accidents can be pre- 
vented by care in driving an automobile. 
The circular then goes on to state the symp- 
toms by which fright in horses can be antici- 
pated, and offers many suggestions that 


automobile drivers, and drivers of horses as 


well, will find of great value. Considerable 
space is given to three lessons which might 
be put into practice for the training 
of horses in communities where their 
familiarity with automobiles is not such as 
to render them free from taking fright. The 
circular calls attention to the fact that while 
the law of most states gives automobiles 
certain rights on the highways, yet there 
are times when it is dangerous to drive an 
automobile at the speed permitted by law. 
In the state of New York the law provides 
that no person driving an automobile shall 
drive the same at any speed greater than 
is reasonable and proper, having regard to 
the public use of the highways, or so as to 
endanger the life or limb of any person. 
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NEW INCORPORATIONS 


RALEIGH, N. C.—The Albemarle Telephone 
Company; increased to $5,000. 


BLOOMINGTON, ILL.—Home Telephone Com- 
pany; increased from $30,000 to $100,000. 


WELLINGTON, OH!Io—The Wellington Tele- 
phone Company. Capital increased from 
$10,000 to $20,000. 


Winpsor, ILL.—Windsor Mutual Tele- 
phone Company. Incorporators: H. S. Lilly, 
A. C, Grays, B. F. Moberley. 


SaLEM, Ort.—The Consolidated Power 
Company. $100,000. Incorporators: Frank 
S. Baillie, H. S. Bowen and John L. Rand. 


WAXAHACHIE, Tex.—Ellis County Inde- 
pendent Telephone Company. $100,000. In- 
corporators: A. E. Shaffer, J. B. Earle and 
Tony Shaffer. 


Farco, N. Dak.—Northern Electric Com- 
pany. Incorporators: John S. Watson, D. G. 
Maclay, Alex. Stern, Max Stern and Maurice 
Kaufman, of Fargo. 


EASTHAMPTON, N. Y.—Easthampton Elec- 
tric Light Company. $48,000. Directors: 
Everett Herrick, New York; G. L. McAlIpin, 
S. S. Quackenbush, Easthampton. 


WILMINGTON, Det.—Improved Hydrocar- 
bon Light Company. $500,000. Incorpo- 
rators: Howard Watkin, Wynnewood, Pa.; 
Watson B. Rulon, Philadelphia, Pa, and 
Harry Emmons, Wilmington, Del. 


SANTA FE, N. M.—Capital Light and 
Power Company. $700,000. Incorporators: 
Daniel W. Miller and George Miller, of 
Toledo; John P, Conner, Anthony Wind- 
sor and Herschel E. Gibson, of Santa Fe. 


LEAVENWORTH, IND.— The Leavenworth 
Electric Railway Company. $10,000. Di- 
rectors: Thomas P. Ellsworth, Henry H. 
Lester, Stuart A. Beals, Simon E. Grimes, 
William W. Conrad, Joseph Bell and Oliver 
E. Hawn. 


FRANKLIN, INp.—The Franklin-Southwest- 
ern Traction Company, $10,000. Directors: 
William G. Irwin, Carl E. Willan, Thomas 
E. Valentine, William B. Jennings, Her- 
bert M. Fisher, John E. Jolliffe and Benja- 
min B. Brown. 


MAPLETON, ITowaA—Mapleton Valley Tele- 
phone Company. $50,000. Incorporators: 
Charles I. Whiting, W. H. Leachen, C. H. 
Smith, T. B, Lutz, J. C. Hammond, Charles 
G. Chockerell. Officers: C. I. Whiting, presi- 
dent; W. H. Leachen, vice-president; C. H. 
Smith, secretary; T. B. Lutz, treasurer. 


LEGAL NOTE 


LIABILITY OF RAILROAD COMPANY—A rail- 
road company which organizes a company 
to construct an extension of its system into 
another state and through it operates such 
extension is held, in Buie vs. Chicago, R. I. 
& P. R. Co. (Tex.) 55 L. R. A. 861, to be 
properly regarded as doing business in the 
latter state, so as to be liable to suit there, 
on causes of action arising out of the state, 
by service of process upon the officers of the 
new company. 
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ELECTRICAL SECURITIES 


A very general advance in prices has been 
recorded during the past week, some of the 
gains being of large proportions. The senti- 
ment that a bull boom is in order is being 
regarded with distrust, however, and this is 
particularly noticeable among certain con- 
servative banking and commission firms. In 
spice of this doubt the advance in prices has 
been steady with a few and only temporary 
interruptions. The monetary situation 
promises to grow in prominence in the im- 
mediate speculation. The money outlook is 
not so promising for a continuance of the 
bull movement and the heavy loans of the 
western element is a decided factor in the 
outlook. The position of the local banks, 
with loans many millions in excess of 
last year, is not strong and the deposits are 
less than last year, with reserves also lower. 
The increase of $10,000,000 in the loans, 
shown in the last banking statement, re- 
fiects the effect of the recent expansion in 
speculation, and in the future local banks 
will have to consider ways and means of re- 
ducing such accommodations. That the gen- 
eral prosperity, however, continues un- 
abated is shown by the weekly report of rail- 
road earnings, bank clearances and practic- 
ally ail trade reports. This forms the 
foundation for a successful bull manipula- 
tion. The crop outlook is very favorable, es- 
pecially as regards the corn and cotton crop. 
The coal strike hangs on and the cost of 
this labor controversy is assuming large 
proportions. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JULY 26. 

New York: Closing. 
Brooklyn R. Ts ies aoa esc wesins 6914 
Con: Gason cerere i weiss danse 2243 
Gen: Blês essirrrusreds iini sees: 187 1, 
Kings Co. Blec.......... eee eens 203 
Man: Fol oncecizes eitecetiscwuees 134% 
Met: S RYosrpirerseccatoe aieka 150 
N. Y. & N. J. Tel. Co............. 175 
Westinghouse Mfg. Co........... 218 


The directors of the Westinghouse Elec- 
tric and Manufacturing Company have de- 
clared the regular quarterly dividend of 1% 
per cent on the ascending stock payable 
August 15. 

It is understood that the business of the 
Consolidated Gas Company has increased 
materially in the last few months. The coal 
strike has increased the use of gas 
stoves and ranges, while the company, not 
using anthracite coal, has not had its ratio 
of cost very greatly increased. The growth 
of business in the northern part of the 
city supplied has been rapid through the 
construction of new buildings. It is said 
that the electric light business has im- 
proved and there has been a.marked in- 
crease in the value of portions of the com- 
pany’s real estate. 

When the stock rights on General Elec- 
tric were announced, there were specula- 
tions, says T'he Wall Street Journal, as to 
the probable price of the stock rights. An 
insider believed that it might reach 180. 
Surprise has been evidenced at the com- 
pany’s business thus far this year. Sales 
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for the four months ending May 31 
amounted to $10,175,379. The cost of 
manufacturing and selling was $7,891,707, 
leaving a profit of $2,813,672. The profits 
on sales and securities of other companies 
royalties, interests and dividends, made a 
net for four months of $2,283,921, or almost 
5% on the present volume of stock, $42,- 
031,600. 


Boston: 


Closing. 
Am. Telep. & Tel............220% 165 
Edison Elec......... cc ccc cee ececs 280 
Mass. Elec. pf........... ccc cece 97% 
New England Tel................ 145 
Western Telephone & Telegraph.. 102% 
Philadelphia: Closing. 
Elec. Co. of America............. 834 
Elec. Stor. Bat. C......ssssesessso 92 
Elec. Stor. Bat. pf.............08. 92 
Philadelphia Elec................. 5% 
Union Traction...........c.0c00. 45% 
United G. I. Co............. 200 0e. 109% 


There was lively trading in the electrical 
securities during the week. Union Traction 
reached 46, Philadelphia Rapid Transit rose 
to 12%, Electric Storage Battery was well 
traded in, Philadelphia Electric was strong 
and United Gas Improvement was very 
active. 


Chicago: Closing 
Chicago Edison Light............ 177 
Chicago Telep.............0ce00. 169 
Metropolitan El. pf............... 92 
National Carbon................. 301% 
National Carbon pf............... 100% 
Union Traction...........ccceees 18 
Union Traction pf............... 51 
The Allis-Chalmers Company, Chicago, 


U. S. A., has declared fifth consecutive 
quarterly dividends of 134 per cent, payable 
August 1, out of net earnings. 

The recent changes in the board of di- 
rectors of Chicago Union Traction are be- 
lieved to have a great deal of significance. 
Messrs. Weidner, Dickinson, Hutchinson 
and Billings retired, their places being 
taken by Messrs. Joseph Donald, George H. 
Foreman, John Lambert, and William F. 
Harrity, of Pennsylvania. 


ELECTRIC LIGHTING 


WILKESBARRE, Pa.—The West Electric 
Light, Heat and Power Company has se- 
cured a contract for lighting the borough of 
Plymouth for ten years beginning Fepruary, 
1903. 


CoLUMBUS, OHIo— The East Columbus 
Heating and Electrical Company has been 
granted a twenty-five-year franchise. The 
company proposes to operate within the city 
limits, and will begin work at once. 


BALTIMORE, Mp.—At a special meeting of 
the United Electric Light and Power Com- 
pany held recently, President George R. 
Webb resigned as president and a director, 
and General John M. Hood was elected presi- 
dent to succeed him. 


Santa Fe, N. M.—The Capitol Light and 
Power Company has asked the city council 
for a franchise to erect its proposed line in 
Santa Fe. The company will build a dam 
across the Pecos, near Nadho, and will use 
the 5,000 horse-power developed there for in- 
dustrial enterprises at Santa Fe. 


159 


CosHOCcTON, OH1I0o—The Merchants’ Elec- 
tric Light and Power Company has ex- 
perienced quite a change in the ownership 
of interests. W. A. Himebaugh purchased 
all of the stock held by J. D. Severns, C. F. 
Gosser and C. B. McCoy, who nave termi- 
nated their connection with the company. 


STEELTON, Pa.—The Home Electric Light, 
Heat and Power Company, of Steelton, has 
been chartered, with a capital of $1,000. The 
directors are Arthur R. Rupley and W. H. 
Boyd, of Carlisle, and Stephen J. Boyd, of 
Steelton. The new company will furnish 
the power for the trolley line which will 
cross the river when the bridge is built. 


MANKATO, MiInN.—The Merchants’ Pro- 
tective Association recently decided to 
organize another electric light company, to 
afford competition in commercial and city 
lighting, and a committee was appointed 
to have charge of the work of organizing a 
stock company. The capital stock will be 
in the neighborhood of $75,000, and work 
will be pushed rapidly. 


LE Roy, N. Y.—All of the property which 
the Le Roy Gas and Electric owned on No- 
vember, 1899, together with its franchises, 
etc., have been sold at auction. The sale was 
made by virtue of the foreclosure of a mort- 
gage on the property held by the Rochester 
Trust and Safe Deposit Company, whose 
claim, with costs, amounted to $40,000. J.H. 
Ward, of Batavia, secured the property, 
bidding $11,100. 


HELENA, Mont.—The new owners of the 
Helena Power and Light Company have in- 
corporated as the Helena Light and Trac- 
tion Company, and have filed articles with 
une Secretary of State. The directors are 
Thomas A. Marlow, Henry M. Parchen, 
Albert L. Smith and Norman B. Hoiter, of 
Helena, and Kenneth Clark, of St. Paul. The 
capital stock is $100,000, in $100 shares, of 
which $500 is subscribed. 


NEWARK, N. J.—A mortgage for $5,000,000, 
the Paterson & Passaic Gas and Electric 
Company figuring as the mortgagor and the 
Paterson Safe Deposit Company as the 
mortgagee, has been recorded in the county 
register’s office. It covers all the real estate 
and chattels of the gas and electrical con- 
cern, the easements, franchise rights, etc. 
The date of the mortgage is March 1, 1899. 
The bonds całled for by the document will 
number 5,000, have a value of $1,000 each, 
and bear five per cent interest. 


FuLToN, N. Y.—An election of officers of 
the Fulton Electric Light, Heat and Power 
Company was recently held in New York, 
with the following results: President, Silas 
W. Burt, of New York; vice-president and 
manager, L. W. Emerick, of Fulton; secre- 
tary and treasurer, R. H. Rucker, of New 
York. This company recently equipped its 
plant with new and more modern ma- 
chinery. A substantial two-story brick 
building has been built as an addition to 
the plant and an extensive tract or ground 
has been acquired. The machinery which 
has been installed will give a capacity of 
at least 1,000 horse-power, the four dyna- 
mos now in use being replaced by two large 
Westinghouse generators. These improve- 
ments represent a vast outlay of capital. 
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INDUSTRIAL ITEMS 


DuNBAR Brotuers, Bristol, Ct., are manu- 


facturers of an oil-tempered steel spring 


which they claim is especially adapted for 
electrical purposes. This company was es- 
tablished in 1845. 


THe MAGNet Wire Company, 141 Broad- 
way, New York, reports that owing to the 
constantly increasing demand for its prod- 
uct it has again made several extensions in 
its Newark plant. SAE 


THE AMERICAN TOLL TELEPHONE COMPANY, 
Cleveland, Ohio, has just secured a contract 
for equipping the public stations of the Key- 
stone Telephone Company, Philadelphia, 
with its three-slot pay stations. 


TuE Fort WAYNE Etectric Works, Fort 
Wayne, Ind., illustrates its type MPL direct- 
connected generators in Bulletin No. 1024. 
An illustration of this machine also appears 
in the company’s unique July calendar. 


Mr. G. M. Gest, the conduit contractor, has 
just received through his Cincinnati. Ohio. 
omice the contract for the undergrouna work 
of the Bell Telephone Company, of Cincin- 
nati. This will amount to nearly one hun- 
dred thousand duct feet. 


Mr. WIiLtLiAM’ D. Marks, consulting engli- 


neer, ‘has issned the fifth chapter, id 


pamphlet form, of “Financing of Gas and 
Electric Manufacturing Enterprises.” This 
is a mathematical elucidation ‘of the ex- 
pense accounts of these enterprises. 


Tiue ANDERSON Toot Company, Anderson, 
Ind., manufactures the “Anderson” direct- 
current enclosed arc lamp. Every lamp is 
guaranteed, and the lamp contains com- 
paratively few parts and is long lived. In- 
terested parties should write to the com- 
pany for particulars. 


Tue Barrie MINING Company, Houghton 
County, Lake Superior, Mich., has had in- 
stalled, and is operating, an electric plant. 
This is one of the plants installed by Fred- 
erick N. Bossen, consulting engineer and 
electrical engineer of the Calumet & Hecla 
Mining Company, Calumet, Mich. 


THe INTERNATIONAL ACHESON GRAPHITE 
Company, Niagara Falls, N. Y., is distribut- 
ing a neat mailing card which deals with 
cable protection. A short sketch discusses 
the suspension cables of the new East River 
Bridge, and the use of Acheson graphite as 
a protection against deterioration. 


Titi STANDARD VITRIFIED CONDUIT CoM- 
pany, 39 and 41 Cortlandt street, New York 
city, is distributing a folder illustrating its 
new form of multiple duct, standard single 
duet and self-centering duct and the Man- 
hattan third-rail insulator. Mr. R. W. Lyle 
is president and general manager of the 
company, and Mr. B. S. Barnard, vice-presi- 
dent and secretary. 


Tue ELECTRIC APPLIANCE CoMPANy, Chi- 
cago, Il., selling agent for Gutmann in- 
tegrating alternating-current wattmeters, 
announces that it is about to supply these 
wattmeters with a glass case instead of the 
regular aluminum case, where ordered. This 
allows of a close observation of the meter 
in operation without exposing the parts to 
dust or dampness. 
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Messrs. GARBE, LANMEYER & COMPANY, 
Actiengesellschaft, Aachen, Germany, have 
prepared a comprehensive catalogue de- 
scriptive of their model “V” continuous- 
current dynamos and motors. The cata- 
logue is carefully indexed and very fully 
illustrated. It is printed in the German 
language and will no doubt be of great in- 
terest to many who require data of this 
nature. 


Messrs. MCKENNEY & WATERBURY, 181 
Franklin street, Boston, have secured large 
contracts for electric and gas lighting fix- 
tures the past week, among which are the 
following: La Fayette Hotel, Portland, Me.; 
Hampton Hall, Randolph Hall and West- 
morly Court dormitories, Harvard College, 
Hyde Park High School, Hyde Park, Mass., 
and several fine private houses in New 
England. 


Tue DoUBLEDAY-HILL ELECTRIC COMPANY, 
Pittsburg, Pa., announces that its business so 
far for the summer months has been un- 
usually good. Among others it has recently 
closed a contract with the new Standard Car 
Wheel Company for all the arc lamps to be 
used in its new plant, which will probably 
amount to between 500 and 1,000 lamps, the 
type used to be the new style made by the 
Adams-Bagnall Electric Company, of Cleve- 
land, Ohio. 


TuE WESTERN ELECTRICAL SuppLY ComM- 
PANY, St. Louis, Mo., reports that it is meet- 
ing with unusual success in selling the 
Scheefer integrating wattmeters for direct 
and alternating current. This meter em- 
bodies a number of new and novel improve- 
ments. It is claimed to be thoroughly dust 
and pvug-proof, is very highly sensitive and 
accurate, and is not affected by alternations 
or lag in current. Prices and descriptive 
matter will be given on applicat.on. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, Ill., has just closed a con- 
tract with the Keystone Telephone Com- 
pany, Philadelphia, Pa., for a switchboard 
for its fourth district exchange of 7,200 lines 
ultimate capacity, and 3,420 lines present 
equipment. Included in this contract is all 
necessary apparatus, sneak current and 
lightning arresters and distributing frames, 
the exchange being complete in all details 
and embodying the latest improvements. 


Dreace & Musick, 719 Market street, St. 
Louis, Mo., are introducing an apparatus 
known as an air diffuser, which may be 
attached to any fan. It consists of a vertical 
blade placed immediately in front of the fan, 
which catches the current of air from the 
revolving blades for the purpose of spread- 
ing it over a larger area. These blades are 
adjustable, so that all the air current may 
be diverted at any angle or in any direction 


or that the diffusing blades may remain 
stationary. 


THE GREEN FUEL ECONOMIZER COMPANY, 
Matteawan, N. Y., has issued a very com- 
plete catalogue descriptive of the Green fuel 
economizer apparatus. This describes sev- 
eral applications of the Green economizer 
and gives the results of several tests made 
quite recently. The descriptive matter is 
supplemented by much interesting and in- 
structive engineering data, the whole being 
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carefully indexed, making a valuable contri- 


bution to this company’s literature already 
in circulation. 


THE ECONOMICAL ELECTRIC LAMP COMPANY, 
New York city, has just received English- 
Canadian patents on a special form of turn- 
down lamp. A large order has been secured 
from the Shelby Electric Company for these 
lamps, and it is announced that much inter- 
est is evinced in this lamp by the steamship 
companies, on account of the lamp not being 
affected by vibration and being accessible at 
any height. A particular form of the lamp 
is one in which the regulation is effected by 
drawing on either side of a suspended 
string. 


THE STANDARD POLE AND TIE COMPANY, 44 
Broad street, New York city, has just com- 
pleted the delivery of the second large order 
from the Central New York Telephone and 
Telegraph Company, of Utica, N. Y. The 
poles which have been supplied are the 
southern white cedar or juniper poles, of 
which this company makes a specialty, be- 
ginning to introduce this pole in the north- 
ern market about two years ago; the orders 
are coming in as fast as they can be handled. 
The main reasons for the extreme popu- 
larity of the juniper pole and its freedom 
from butt rot and its symmetry and 
straightness. 


. Jones & LAvGHLins, Pittsburg, Pa., are 
continually making additions to their elec- 
trical equipment and have just recently 
ordered from the Westinghouse Electric and 
Manufacturing Company, one 800-kiiowatt. 
direct-current generator, two 150-kilowatt. 
motor-driven, two-phase alternators, and two 
125-light motor-driven arc generators. The 
Doylestown Electric Company, Doylestown. 
Pa., has recently contracted with the West- 
inghouse Electric and Manufacturing Com- 
pany for two 100-kilowatt, engine-type, two- 
phase alternators with direct-connected ex- 
citers, complete with switchboard. The 
engineer for the work is Dr. W. A. Drys- 
dale, of Philadelphia. 


THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING COMPANY, Pittsburg, Pa., has re 
cently secured the contract from the Tennis 
Railway Equipment Company for two 600- 
kilowatt alternating-current generators, to 
convert the Cincinnati, Georgetown & Ports- 
mouth Railway from steam to electric serv- 
ice. The coke oven blowers in the Buffalo 
plant of the Lackawanna Iron and Steel 
Company are to be operated by direct-con- 
nected electric motors. Ten induction mo- 
tors of seventy-five horse-power each have 
recently been purchased. Four induction 
motors of 100 horse-power each will be used 
for operating the gas-cleaning plant, and the 
machine shop will likewise be driven by in- 
duction motors. This company has lately 
bought in all 151 type C Westinghouse in- 
duction motors of from one to one hundred 
horse-power each. The Fayette Manufactur- 
ing Company will use electrical power trans- 
mission for driving its new plant for the 
manufacture of refractory brick at Chester, 
Pa. The entire power for the mixing and 
grinding of the ingredients and for convey- 
ing the same to and from the various ma 
chines and finally pressing them into shape 
will be furnished by induction motors. 
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You will find the pages of the ELEC- 
TRICAL REVIEW full of varied interest this 
week. He is the wise electrician who has 


its weekly visits form part of his vacation 
enjoyment. 

The usual vacation season has not been 
much in evidence this year in the elec- 
While a few branches 
have fallen off in business, the bulk of 
the demand for electrical products has so 


trical industry. 


far continued through the summer. 


ENGINEERING RESKARCUL. 

The various technical laboratories seem 
to be losing a great opportunity to add 
to engineering knowledge. Some years 
ago it was proposed by the American In- 
stitute of Electrical Engineers that en- 
gineering colleges coordinate their re- 
search work, and as an aid to this end a 
list of subjects suitable for theses was pro- 
posed and published. The returns from 
this plan have not been as large as could be 
desired. It is true that a number of con- 
tributions on technical and scientific sub- 
jects have been made which were doubt- 
less results of studies suggested by the 
Institute circular, but if all the colleges 
had adopted this plan the results would 
have been greater. 

There is in this connection one thing 
that should be recognized. The results 
of much of the research work done in 
technical laboratories never get out. As 
usually turned in, they are in the form 
of theses, which are not suitable for pub- 
lication, not having been written with 
this end in view. It would seem that, if 
the instructors in these laboratories could 
find the requisite time to sift out and edit 
such theses and other work as seems of 
value, and either present it to some suit- 
able association or publish it in the tech- 
nical journals, a great deal would be ac- 
complished. While doubtless much of 
this work is not strictly original, the data 
thus obtained would help to verify other 
work done along the same lines, and in 
this way would be of great value to the 
profession. 

Another point germane to this subject, 
and which will account for the lack of 
published results, is this: The usual 
topic selected for a thesis investigated by 
the undergraduate is much too compre- 
hensive. The natural result is a large 
amount of work is laid out and a great 
deal of time put in in general investiga- 
but no definite 
reached, 


tion conclusions are 
9 


the time allowed being too 
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limited. If a small part of the subject 
had been selected and the entire time had 
been spent upon this work and it had 
been pushed to a conclusion, the results 
would have been more satisfactory to the 
students themselves and of more value to 
the profession. The experience would 
certainly have been as valuable as more 
benefit would accrue from the training 
given by carefully conducted and ex- 
haustive study of some definite phe- 
nomena or effect than from the same 
amount of time put in in a general re- 
search which covered a wide field and 
reached no definite results in the end. 


ELECTRIC DRIVING IN TRE NAVY 
YARDS. 


While electric driving has been adopted 
in the Washington Navy Yard to some 
extent, one shop having individual 
motors, there is still room for an exten- 
sion in this regard. Indeed, there would 
seem to be no good reason why every large 
tool, possibly every small tool, in all the 
shops, should not be driven electrically. 
The secondary advantage of cleanliness 
and flexibility may have some weight in 
the navy yard, but the all-important ques- 
tion is the ability to rush work. In this 
respect no other method can be compared 
Its 


overload capacity and the ease with which 


with the individual electric drive. 


the speed can be changed to secure the 
best results and quickest work make it 
especially desirable in this plant. 

There is no security so great as that 
ability in the event of any unpleasant- 
ness. The side which strikes first and 
strikes hard is apt to retain the upper 
hand. 
vantages the navy yards should be equip- 
ped throughout with the latest and best 
tools driven by the best and most re- 
Here the question of 
first cost is of slight importance. The 


To secure these desirable ad- 


liable system. 


sole aim should be to give the maximum 
output of the best material in the mini- 


mum time. 
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JOHN W. MACKAY. 


The passing of Mr. John W. Mackay, 
financier and philanthropist, marks an 
epoch in the history of electric telegraph 
enterprises. Through his identification 
with the Commercial Cable Company and 
the Postal Telegraph Company, his name 
has become familiar as a household word 
to the people of Europe and America. It 
was his vigorous prosecution of what at 
one time seemed to be a hopeless cause, 
that developed the magnificent institu- 
tions with which his name is connected, 
and, taking no small part in the latest and 
most far-reaching development of Pacific 
cable enterprises, an international affair, 
he has been stricken within a very short 
time of the completion of arrangements 
for its carrying out. | 

Although born in Dublin, in 1831, Mr. 
Mackay spent nearly all of his life in 
America, and may be regarded as a typical 
citizen in every respect. His bovhood days 
were passed in the near vicinity to where 
the great building, containing the offices 
he so lately occupied, is reared. Not only 
in the development of the electric tele- 
graph and cable enterprises was Mr. 
Mackay deeply interested. The interests 
which he held were numerous, and in 
every condition of affairs his rare execu- 
tive ability and broad views have had a 
marked effect upon their utility. 

Mr. Mackay’s reputation, while being 
preeminent in Europe and America, was 
of world-wide acknowledgment. Upon 
receipt of the news of his death in the 
United States, the offices connected with 
his company throughout the nation were 
thrown into the deepest mourning. In 
London a memorial service was held im- 
mediately, and during the week just 
passed a solemn requiem miass was cele- 
brated at St. Mary’s Roman Catholic 
Church, in London, a large assemblage 
of the most prominent persons in the city 
being present. A mass was also cele- 
brated at St. Leo’s Roman Catholic 
Church, New York city, a large number 
of business and social friends of Mr. 
Mackay attending the service. 

The great work so splendidly carried 
forward by Mr. Mackay will not stop with 
his demise. While the place of a great 
and good man is always hard to fill, it is 
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well known that the excellent foresight 
which he possessed, particularly in select- 
ing able associates, has made it possible 
for that which would have pleased him 
most in life to be accomplished now that 
he has gone. 


ELECTRICITY FOR THE NEW YORE 
CENTRAL. 


The announcement by the officials of 
the New York Central Railroad that elec- 
tricity is to be adopted for moving the 
trains through the Park avenue tunnel 
and the suburbs of New York city will be 
read with gratification and pleasure by 
every one. 

There can be no question but that this 
decision is an eminently wise one. No 
doubt exists as to the success of this 
change, as the method has been thor- 
oughly tested. 

The officials of the New York Central 
are to be commended upon their choice, 
and the patrons of the road are to be con- 
gratulated upon the prospect of soon en- 
joying the benefits of this best method of 
transportation. 


—_—_- 


THE STEAM TURBINE. 

The necessity of securing a uniform 
speed of rotation in our prime movers is 
becoming one of the “most important 
problems in central station design. As 
long as continuous-current systems are 
able to supply the district there is no 
trouble whatever from irregularity of ro- 
tation, as the momentary increase in speed 
of any one generator simply causes it to 
pick up a little more of the load without 
alfecting the voltage of the system. This 
fault, if indeed it can be considered as 
of sufficient importance to be called a 
fault, is self-correcting, for the machine 
which tends to speed up is held down by 
the increase in its load while the others 
tend to speed up, their loads being de- 
creased. The result is an automatic 
balancing of the load between the gener- 
ators. 

In the early alternating plants of this 
country few attempts were made to oper- 
ate the generators in parallel. The switch- 
board was arranged so that each machine 
took care of certain districts. To make the 
system flexible it was necessary to build 
a complicated switchboard with a multi- 
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plicity of switches, by the proper manipu- 
lation of which the various feeders could 
be thrown on different machines. In a 
large station either the switchboard be- 
came very complex or the flexibility of the 
system was quite limited. 

In our large modern stations it has 
long since become necessary to run all 
the generators in parallel, to secure eco- 
nomic operation, and to give a desirably 
simple and flexible plant. This method 
of operation, however, has brought its 
troubles. When alternators are driven by 
reciprocating engines in which perfect 
uniformity of rotation can not be se- 
cured, the station engineer makes the 
best of this condition by calling for an 
engine with as small an angular variation 
in speed as can be guaranteed. To secure 
this a heavy design is necessary, a large 
flywheel must be added and the engine 
made with two or three cranks. Only in 
this way can the heavy cross-currents, 
which would be set wp by non-uniformity 
of rotation, and which would cause an- 
noying fluctuations in voltage, if nothing 
worse, be prevented. 

However, these means of securing uni- 
formity of rotation are not without their 
disadvantages. Large machines can be 
placed only in large rooms, and heavy 
vibrating machinery needs costly founda- 
tions, two items of considerable im- 
portance in large city plants which usu- 
ally seek the waterside. 

Now it seems strange that the only 
class of prime mover operating by steam 
which gives an almost absolutely uniform 
rotation and which does not have the dis- 
advantages noted above, should not have 
had a wider application. This may be ex- 
plained, however, by the fact that while 
makers of this class of engine were not 
ready to push it, neither was the station 
engineer altogether convinced that this 
going back to apparently primitive 
methods would solve the problem. The 
carly forms of steam turbine were far 
from being economic machines, and it re- 
mained for the builder, not only to de- 
termine the proper method of utilizing 
the steam, but to design a suitable ma- 
chine, and further to demonstrate the 
efficiency and durability of this motor, 
before the engineer would be warranted 
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in recommending it in place of the thor- 
oughly understood reciprocating engine. 

It seems to-day as if this had been done. 
The modern steam turbine is a wonder- 
fully simple machine. Its efficiency is 
equal to that of the best compound con- 
densing engine. It occupies little space, 
needs little or no foundations and runs 
with a minimum of attention. 

If these points be admitted, we may 
expect to see the use of the turbine in our 
large power stations and isolated plants 


grow rapidly within the next few years. 


ELECTRICAL FIRE HAZARDS. 
Despite the often demonstrated fact 
that the number of fires started from elec- 
trical causes is small compared to those 
due to other sources of light and power, 
there seems to be a decided prejudice in 
Insurance circles against this form of 


energy. Complaint has been received re- 


cently that when a large paper manufac- 


turer desired to introduce electric light- 
ing into his works, replacing about five 
hundred gas lights by an equal number 
of incandescent lamps, the insurance com- 
panies notified him that this change would 
involve an increase in his rate. 

In an endeavor to account for this by a 
search through the electrical code of the 
National Board of Fire Underwriters, 
the following special rule was found 
(p. 27, edition of 1901): 

24. Wires-— . . . For open work in 
damp places, such as breweries, packing 
houses, stables, paper or pulp 
mills, or buildings specially liable to 
moisture or acid, or other fumes lable to 
injure the wires or their insulation, ex- 
cept where used for pendents. 

t. Must have a perfect rubber insu- 
lated covering. 

j- Must be rigidly ‘supported on non- 
combustible non - absorptive insula- 
tors. 

k. Must have no joints or splices. 

These rules are not only dictated by 
common sense, but are easily complied 
with, and there should be no difficulty 
whatever in satisfying the most exacting 
inspector in this respect. 

On page 66 of the July issue of In- 
surance dsngineering, in discussing the 
“Maintenance of Electrical Hazards,” the 
editor says: “There is very little doubt, 
however, but that electricity is the best, 
if not the safest, form of energy yet dis- 
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covered for illumination or power, if in- 
stalled according to the rulings of the 
‘Code,’ and also providing some care and 
attention be paid to the matter of main- 
tenance.” 

Taking this opinion of an editor, who 
is certainly competent to pass judgment, 
in connection with the underwriters’ rules 
noted above we fail to understand the 
position taken by the insurance com- 
panies. Electrical energy is acknowledged 
to be the safest form if properly in- 
stalled. 
ing of the rules and one would naturally 


The underwriters have the mak- 


assume these to be sufficient. If they are 
not sufficient, it is the place of the fire 
underwriters to draw up rules, no matter 
how stringent, which will satisfy the in- 
surance companies. It is for the owner 
of the factory to choose his system of 
lighting. If he does not care to go to the 
additional expense which more stringent 
rules might involve, let him pay a higher 
But to publish rules which, when 
followed, do not meet the requirements of 


rate. 


the insurance companies certainly savors 
of a prejudice against electrical installa- 
tions for lighting and power for which 
no good reason has been given. 

In the case cited five hundred gas 
jets were to be replaced by an equal num- 


ber of incandescent lamps, doing away 
with the use of all matches and open 
flames. It is difficult to imagine a case 
where electric lighting would be more 
desirable, yet the proprietor is practically 
to be fined if he takes this step to im- 
prove his lighting and protect his factory. 


Wireless telegraphy continues to be an 
interesting topic of discussion, and in- 
ventors of new systems in this important 
field are being heard from on many sides. 
It seems to be the history of every im- 
portant discovery in the sciences and arts 
that many minds, in widely separated 
parts of the world, are found to be work- 
ing out the same problem, which some 


fortunate one is the first to announce. 
We expect to sce much additional de- 
velopment yet in the wireless telegraph 
field, and the bearing it may have on the 
transmission of signals and power of 
the future would be difficult to forecast 
to-day, but certainly possesses a fascin- 
ating and expanding mental vision of 
what is to come. 


163 


RAILWAY MOTORS. 

Probably but few of us realize fully the 
character of the work performed by the 
We have become 
so accustomed to this mode of transporta- 


humble railway motor. 


tion that we naturally expect to find the 


cars moving day and night, in wet weather 
and dry, without giving a thought to the 
operating mechanism. 

When the problem of an electric trac- 
tion was first presented, the conditions 
were very different from those to-day, and 
the solution reached along somewhat dif- 
ferent lines from those in which it would 
now be attacked. 

A realization of the complexity of the 
problem as presented, and of the complete- 
ness of the solution, may be brought about 
by a consideration of the conflicting condi- 
tions which must be provided for. The first 
consideration is reliability. We must 
have a motor which is always ready for 
work. Ordinarily, this would point toward 
an open design, with every part easily ac- 
cessible, the generous use of material and 
ample ventilation. As against this, we 
have the imperative necessity for a light 
and compact machine occupying a mini- 
mum space, and which can be placed be- 
low the floor of the car in the most in- 
accessible position. 

Reliability of service usually implies 
constant care and watching, a condition 
absolutely at variance with those obtain- 
Reliability of 
service makes a slow-speed motor desira- 


ing in railway operation. 


ble, but slow-speed motors are heavy. 
Ample radiating surface must be pro- 

vided, and yet the motor must be compact. 

It must be open to the air for ventilation, 


and yet tight to water and dust. It must 


be very rigid to stand up against the con- 
stant jarring and vibration, and yet must 
be so constructed as to be easily dis- 
It must be ready at 


all times to carry two or three times its 
rated output and yet must operate nor- 
mally with a respectable efficiency. 

When one considers the number of 
motors in use and the rarity of break- 
downs, it is apparent how well all of these 
conflicting demands have been met. And 
last but not least, a motor is turned out 
which is an almost perfect commercial 
article. Here, indeed, is a triumph of de- 
sign which excites our admiration ! 


mantled for repairs. 
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ATTENUATION AND DISTORTION ON 
LONG-DISTANCE TELEPHONE AND 
POWER TRANSMISSION LINES RE- 


GARDED AS HYDRODYNAMIC PHE- 
NOMENA. 


BY HENRY T. EDDY, 


The analogy between a steady flow of 
water in a long pipe under the action of a 
constant head and a continuous current of 
electricity under some constant pressure, 
such as is furnished by one or more cells 
of a battery, has often been employed to 
give a clear elementary physical concep- 
tion of the mathematical relations ex- 
pressed by Ohm’s law. In this case the 
applied pressure is gradually consumed 


by the resistance experienced by the cur- 


rent and in strict analogy with the flow 
of water, the loss per unit of length is 
proportional to the product of the square 
of the current and the first power of the 
resistance. So far as the mathematical 
relations are concerned the two problems 
are identical. 

It is the object of this paper to extend 
this hydrodynamic analogy to the more 
complicated case of long-distance elec- 
tric transmission by alternating currents 
in general. 

Telephone transmission has been spe- 
cifically mentioned in the title in order 
to include the general case of variable fre- 
quency. The importance of thus extend- 
ing and enlarging this analogy will be 
evident when we reflect that all the com- 
plicated phenomena of long-distance elec- 
trical power transmission by any com- 
bination of land lines and cables, with 
their sending and receiving apparatus, 
may be completely reproduced in all its 
details of operation by simple pumping 
machinery, with its transmission pipes 
and air chambers, whose manner of oper- 
ation may be made clear to any one with- 
out the aid of higher analysis. 

Let us first take the case of a double- 
acting pump cylinder and piston in which 
the two ends of the cylinder are connected 
by a simple pipe or by-pass without 
valves. When this apparatus is filled with 
water and the piston is moved back and 
forth by a uniformly rotating crank the 
water is forced through the by-pass alter- 
natcly from one end of the cylinder to the 
other. If the by-pass is short the resist- 
ance to motion may be taken as due to 
fluid friction only, since the inertia of the 
water may then be disregarded. 

This is in every particular analogous in 
the manner of its operation to a sinusoidal 
electro-motive force acting in a circuit 
whose induction and capacity may be dis- 
regarded in comparison with its ohmic re- 
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sistance. But in case the pipe connecting 
the ends of the pump cylinder be made 
very long and the size sufficient to greatly 
reduce the friction, we may disregard this 
in comparison with the resistance due to 
the inertia of the water. The resistance 
due to inertia is proportional to the prod- 
uct of the mass of the water moved by its 
acceleration. Since this acceleration is 
greatest at the beginning of the stroke, 
and vanishes at middle of the stroke, 
where it changes to a retardation of 
amount increasing to the end of the 
stroke, it is evident that the phase of the 
current lags a quarter of a revolution or 
period behind that of the pressure; the 
pressure being a maximum at the begin- 
ning of the stroke, and the current a max- 
imum at the middle of the stroke. During 
the retardation of the piston the inertia 
of the water acts to drive the piston for- 
ward, and (disregarding friction) as 
much energy is returned to the piston dur- 
ing retardation as is exerted by it dur- 
ing acceleration, so that, on the whole, 
no loss of energy occurs during the stroke. 
In these particulars this case differs from 
that previously considered, where the 
pressure is in phase with the current and 
energy is expended against resistance 
during the entire stroke. 

Now, suppose that fluid friction and 
inertia coexist in the connecting pipe. 
It is evident that their coexistence does 
not affect the separate actions which have 
been described. The current or flow back 
and forth is that due to the reciprocating 
motion of the piston, and the pressure is 
the resultant of the two pressures already 
described, differing in phase by quarter 
of a period. The lag of the current will, 
therefore, be less than a quarter of a 
period. 

The inertia of the water is entirely 
analogous to the self-induction of an elec- 
tric circuit, and the care of combined 
fluid friction and inertia is mathematic- 
ally in every particular the same as an 
alternating-current circuit having dis- 
tributed ohmic resistance and self-induc- 
tion. 

Next let us imagine the short by-pass 
first considered to be sufficiently in- 
creased in diameter to make it a globular 
chamber as large or larger than the cylin- 
der itself, and let it be furnished with 
an clastic diametrical diaphragm (of 
sheet rubber, for example), which occu- 
pies a diametrical position whenever the 
piston is at the middle of the stroke. It 
is evident that when the piston is at the 
beginning of the stroke, the tension of the 
stretched diaphragm exerts a negative 
pressure or suction to foree the piston 
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forward in its stroke, which vanishes at 
the middle of the stroke, after which the 
pressure exerts a retardation whose 
amount increases to a maximum at the 
end of the stroke. But the total energy 
exerted by the diaphragm and restored to 
it is equal. 

The action of the diaphragm differs 
from the action of the inertia of the wa- 
ter previously considered in this one par- 
ticular only: it exerts its greatest forward 
pressure at the instant the inertia exerts 
its greatest back pressure, consequently, 
when we disregard fluid friction the 
phase of the current is one quarter of a 
period in advance of the pressure. 

It thus appears that the effect of such 
a diaphragm is opposite to that of the 
inertia of the water, so that a diaphragm 
having sufficient tension would com- 
pletely destroy the effect of the inertia of 
the water. 

Furthermore, it may be noticed that 
a somewhat different device from that 
just mentioned might be employed, 
whose resultant action would nevertheless 
be of the same nature. For example, in- 
stead of enlarging the by-pass, let two 
equal air chambers be placed on it, one 
near each end of the cylinder. 

The gencral effect of this arrangement 
is to relieve to a greater or less extent the 
great pressures, positive or negative, at 
each end of the stroke arising from the 
inertia of the water. 

This is in fact the manner in which 
relief is actually obtained in pumping 
machinery from the shock and greatly in- 
creased pressure at the beginning and end 
of the stroke arising from the inertia of 
the water. 

Mathematically the effect is the same 
as that of the diaphragm previously de- 
scribed. 

The operation of the diaphragm and 
air chambers just considered is strictly 
analogous to that of capacity in an alter- 
nating-current circuit, the diaphragm to 
capacity in series, and the two alr 
chambers to capacity in shunt, and by 
these self-inductions may be neutralized 
to a greater or less extent according to 
their relative amounts. 

We have thus far considered merely the 
peculiarities of the transmitting or con- 
necting pipes in their relation to the 
double-acting force pump, regarded as the 
source of energy. We need next to con- 
sider a recciving pump which shall take 
and utilize the energy not expended in 
fluid friction. Let the receiving pump 
be assumed at first to be exactly like the 
force pump, and to actuate a crank, fly- 
wheel and other machinery on which 
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energy is expended uniformly. The 
crank end of this second cylinder is con- 
nected directly by a pipe with the crank 
end of the force pump and the other ends 
likewise. In case the energy expended in 
fluid friction and inertia may be neg- 
lected in comparison with the energy 
transmitted, this arrangement will trans- 
mit power from the driving crank to the 
driven crank much as would a belt or 
train of cog-wheels. But suppose now 
that the second cylinder is connected to 
the first by very long pipes, miles long, 
for example, in which the inertia of the 
water becomes a controlling factor of the 
transmission. It would evidently become 
practically impossible to make the water 
oscillate with any rapidity in such a 
closed pipe under ordinary circum- 
stances. But let there be a series of air 
chambers, uniformly distributed, along 
the entire length of the connecting pipes, 
or what would amount to nearly the same 
thing, let the pine be an elastic hose re- 
quiring equal pressures to enlarge or di- 
minish its cross-section. 

This will at once entirely change the 
circumstances of the case, for the air 
chambers near the force pump will read- 
ily receive the water as it flows from the 
force pump, and transmit it to those 
next along the line, and so on, so that a 
wave of pressure will pass along the pipe, 
and at the same velocity a wave of cur- 
rent will pass, having its maximum flow 
at points where certain high-pressure air 
chambers are discharging into those next 
along the line. By these progressive 
pressure and current waves energy will 
be transmitted to the working cylinders, 
which need not in this case be of the 
same cubic capacity as the force pump. 
Several complete waves may be in prog- 
ress of transmission along the pipe at 
once. The frequency of oscillation in 


the working cylinder will be equal to 
that of the foree pump to an amount 
which may be computed in any given 
case. 

But it will lag in phase behind that 
of the force pump to an amount due to 
the number of waves and fractions 
thereof in progress of transmission along 
the line, and to the inertia of the work- 
ing piston, ete. 

It is evident that when the two cyl- 
inders are equal in every respect, except 
that the piston of the second cylinder 
is of such large mass that its inertia is 
great, and when, in addition, we may dis- 
regard fluid friction, and the flywheel 
of the second cylinder is running idle, 
that no work is expended in the system. 
In this case the second piston will orig- 
inate transmission waves precisely as 
does the first, but in opposite direction. 
The resultant of these equal and opposite 


ELECTRICAL REVIEW 


progressive waves will be a system of sta- 
tionary waves along the line. When- 
ever the amount of energy used at the 
working cylinder is small compared with 
the total energy, kinetic and potential, at 
and near the receiving apparatus, the 
waves originating there will approach 
the magnitude of those received by it. 
Any discontinuity of mass in the current 
flowing in the pipe, as, for example, 
mercury in place of water for some part 
of the length of pipe, will originate re- 
flected or return waves. To ensure good 
transmission little or no discontinuity in 
the distribution of the inertia along the 
pipe should occur at any point of it, such 
as would be due to changes of size or 
otherwise. 

All these results are equally true of al- 
ternating-current circuits. 

It may be shown from elementary con- 
siderations that the progressive velocity 
of the waves in the transmission pipe 
under consideration is constant for all 
frequencies of oscillation in case of a pipe 
in which the friction may be disregarded, 
but that the velocity increases as the 
square root of the frequency in any case 
where the inertia of the current may be 
disregarded. 

The case of the unequal velocity of the 
waves propagating the harmonic com- 
ponents of sounds in telephone trans- 
mission by reason of their difference of 
pitch, which is one cause of the distor- 
tion of sound in long-distance telephone 
transmission, has been treated at length 
in the researches of Dr. Pupin, who has 
investigated very fully the amount and 
distribution of the inductive (or inertia) 
loading necessary in order to render lines 
practically distortionless. It is equally 
a hydrodynamic phenomenon. The one 
question remaining for clucidation is 
that of the attenuation or gradual dim- 
inution of amplitude of waves as they 
progress along the line. 

It may be readily shown that in both of 
the two extreme cases already considered, 
viz., those in which either friction or 
inertia is disregarded, that the loga- 
rithm of the reciprocal of the amplitude 
or intensity of the wave at any point 
varies directly as the product of the dis- 
tance of the point from the source of the 
wave by its velocity. Since this velocity 
has already been shown to be constant 
in case the fluid friction may be disre- 
garded and to increase with the fre- 
quency in case inertia is disregarded, it 
is evident that attenuation depends upon 
frequency in case of fluid friction without 
inertia, but is independent of frequency 
in case of inertia without fluid friction. 
Such unequal attenuation in the tele- 
phone obliterates to a greater or less ex- 
tent tones of high pitch before it does 
those of lower pitch. It is therefore neces- 
sary to distinct transmission that the 
self-induction of the line should be large 
enough to store a large amount of kinetic 
and potential energy in the wave motion 
along the line, which in all its aspects 
is strictly analogous to the wave motion 
propagated in the water in the apparatus 
just described, 


165 


The National Electric Light Associa- 
tion. 


The following is an extract from a Ict- 
ter from Mr. Charles E. Scott, treasurer 
of the Bristol (Pa.) Electric Light and 
Power Company, to the secretary of the 
National Electric Light Association. 
This has been printed and sent to small 
stations throughout the country: 

“I have your kind favor of the fifth 
instant, regarding the convention of the 
association, and am very sorry I could 
not get to Cincinnati. 

“Although ours is such a small com- 
pany, I feel that much of our success is 
due to personal contact with the officials 
of other companies and with the supply 
men whom we meet at the convention. 
In fact, I know that in the matter of 


prices we have done better because of our 
attending conventions and getting ac- 
quainted with the sellers of goods. We 
get rates on small lots that the big com- 
panies have hard work to get, and we 
get information on lots of subjects that 
is of vital importance in running a small 
country plant. I think the association 
is really of more use to such a plant as 
ours than to the big fellows. The rub- 
bing together; the comparing of notes; 
the broader, better views obtained—all 
tend to the improvement of the small 
company, and make life easier for the 
official who is fortunate enough to meet 
men who know vastly more than he does, 
and who—in my experience—are as ready 
to impart information as to ask for it. 

“We get along by declaring an eight- 
per-cent dividend and laying by about two 
per cent per annum besides; but if we 
had remained shut up in our shell at 
Bristol, I doubt if we could have made 
half of it. 

“Very sincercly yours, 
“CHARLES E. Scott.” 
June 6, 1902. 


The following new members have been 
recently added to the list: 

Adrian, Mich., Electrice Light and 
Power Company. 

Corsicana, Tex., Corsicana Gas and 
Electrice Company. 

Corunna, Mich., Shiawassee Light and 
Power Company. 

Fond du Lac, Wis., Fond du Lac Street 
Railway and Light Company. 

Franklin, Pa., Franklin Electric Com- 


pany. 

Joplin, Mo., Southwest Missouri Light 
Company. 

Kokomo, Ind., The Kokomo Railway 
and Light Company. 

Madisonville, Ky., Bailey Light and 
Water Company. 

Oconto, Wis., W. A. Holt. 


Ottumwa, Iowa, Ottumwa Traction 
and Light Company. 

Provo, Utah, The Telluride Power 
Company. 


Southbridge, Mass., Andrew F. Hall. 
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Transmission of Energy from St. Maurice to 
Lausanne, Switzerland—II. 


Employing the Series System at Twenty-three Thousand Volts. 


HERE are four series motors each 
driving a three-phase alternator. 
giving 3,000 volts for distributing 

power and light at Lausanne and in the 
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By Enrico Bignami. 


At charge the booster furnishes the in- 
crease in pressure necessary to the net- 
work to bring the pressure to 2.6 or 2.7 
volts per element. At discharge they 
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Boost1nG SET FOR 200 KrLtowatts, 4,000 AMPERES, INSTALLED FOR THE EDISON ITALIAN 
GENERAL ELECTRIC COMPANY AT MILAN. 


suburbs. Two of these alternators may 
also be driven directly by a steam en- 
gine. It may be noticed that the motors, 
although placed on a high-tension cir- 
cuit, are actually exposed to a lower volt- 
age than the secondary generators. 

The fifth motor drives a Thury con- 
stant-current generator of 400 horse- 
power, furnishing current for the rail- 
ways. ‘The installation is completed by a 
secondary reserve generator giving 600 
volts for the railway, and a battery of 
accumulators with an automatic Thury 
booster. 

The purpose of the booster is to permit 
charging and complete discharging of the 
accumulators, while maintaining auto- 
matically a perfectly constant pressure on 
the distributing network. It also enables 
the end-cells to be done away with and 
thus effects an important economv in in- 
stallation and maintenance. The arma- 
ture of the boosting dynamo is thrown 
in series on the battery circuit, and is de- 
signed in view of the overload which they 
must furnish. The exciting current, in 
shunt, is automatically controlled by a 
Thury regulator in such a way as to in- 
crease by the necessary amount the ten- 
sion of the network or of the accumula- 
tors, in order to charge or discharge them. 

The action of the booster is as follows: 


charge and the reverse takes place auto- 
matically without necessitating any 
manipulation whatever. The variations 
in voltage are corrected without delay, 
independently of the output or the de- 
gree of charge or discharge of the bat- 
teries. This is obtained in a very simple 
manner by the application of the Thury 
regulator which acts through the excita- 
tion of the boosting dynamo. 

The regulator itself is driven by a small 
motor. Its action is entirely mechanical, 
that is to say, no contact relays are used ; 
the solenoid acts directly and without 
effort upon a pawl and ratchet system. 

The sensitiveness of the regulator can 
be anything desired. Ordinarily the 
limit is one per cent, or one-half per 
cent above or below normal. The 
boosters are ordinarily driven by elec- 
trical motors operated from the network. 
They can, however, be driven in any 
other manner. This principle of the 


AUTOMATIC CONTROLLING SWITCHBOARD FOR THE BOOSTING SET AT THE STATION OF THE 
EDISON ITALIAN GENERAL ELECTRIC COMPANY AT MILAN. 


raise the voltage at the batteries so that 
the pressure is maintained rigorously 
constant and equal to that of the net- 
work. The change from charge to dis- 


booster can be applied successfully to 
lighting batteries, even for small instal- 
lations. To do this economically, the 
booster should be driven by a motor op- 
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erated from the general system. A 
special type of dynamo has been made for 
this important work, carrying on a 
single shaft two armatures, one of which 
feeds the network, while the other serves 
for charging the batteries. 

These automatic booster regulators 
have been applied with much success by 
the Compagnie Industrie Electrique, of 
Geneva, both for lighting stations and 
traction. One of the most interesting 
and complete of these systems has been 
realized by the above company for the 
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works grow in output and length. Light- 
ning is so capricious in its effects that 
it is unfortunately impossible to guar- 
antee in all cases the efficacy of light- 
ning arresters. Still, one realizes the 
great progress of the last few years, and 
can say at present that accidents to ma- 
chines from lightning are the exception. 

Most arresters at present in use have 
a great disadvantage in that they draw 
an arc, and as a consequence short-circuit 
the machine and ground it. Now, the 
arresters of the Compagnie Industrie 
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current from the installation, but allow 
a high-potential current, due to atmos- 
pheric discharges, to pass easily. They 
are always ready to work, and, except in 
the case of exceptional discharges, their 
life is indefinite. For these exceptional 
cases a fuse is placed in series with the 
arrester tube, and this melts in case of 
accident, thus automatically cutting the 
apparatus out of the circuit. On the 
other hand, as they offer a path to the 
earth, they are useful, not only in dis- 
charging atmospheric or static effects 


ONE OF THE RECEIVING Motor-GENERATOR SETS AT LAUSANNE, SHOWING A 500-HoRstk-POWER CONTINUOUS-CURRENT MOTOR 
Drivine A 3,000-VoLT THREE-PHASE ALTERNATOR. 


Societe Generale Italienne Edison, at 
Milan, Italy. 

The transmission line is protected by 
a large number of lightning arresters 
with arms, and by other arresters of a 
new type called “C. I. E.,” and made by 
the Compagnie Industrie Electrique. 
These apparatus have the great advan- 
tage of discharging continually the line 
without drawing an arc. 

The question of lightning arresters 
for the protection of electric machines 
becomes more and more important every 
day at the same rate at which industrial 
voltages increase and distributing net- 


Electrique have a great advantage in that 
they can be placed not only between the 
conductors and the earth, but in certain 
cases between the terminals of the motor, 
preventing wandering currents and elec- 
tric charges from occasioning distur- 
bances in the machines or in the electric 
installations, and protecting from static 
discharges due to belts or other causes. 
The apparatus is shown ready for use in 
the illustration, where it is apparent with 
what ease the tubes can be removed for 
charging. 

At the instant of a lightning discharge 
they offer an impassable resistance to the 


as ordinary lightning arresters, but with- 
draw continually electrical charges oc- 
curring in the neighborhood of the lines, 
and permit these currents to glide easily 
into the earth. The expense which they 
cause is largely compensated for by the 
protection given to the machines, for the 
rewinding of an armature burned by 
lightning is always costly and generally 
causes considerable disturbance to the 
service. 

We can briefly resume the principal 
advantages of this new type of arrester, 
the “C. I. E.” 

First—They occasion no short-circuit 
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to the machines from an atmospheric dis- 
charge. 

Second—They continually discharge 
the lines to be protected. 

Third—They require but small space, 
as the complete apparatus occupies a cube 
thirty centimetres on the side. 

Fourth—By virtue of the contact jaws 
the arrester and fuse can be replaced 
rapidly in case of accident, even during 
operation. $ 

Fifth—The arrester, being completely 
enclosed, is not affected by moisture and 
can be mounted outside. 

Sixth—Finally, the apparatus requires 
no maintenance nor special supervision 
other than an inspection after a storm to 
be sure the fuse has not been melted. 
This is shown by a tube of compressed 
cardboard which is supported by the fuse 
and falls to the ground when the latter 
is broken. 

Several installations for transmission 
of energy to great distances by the sys- 
tem adopted in this installation of St. 
- Maurice and Lausanne, that is to say, by 

continuous constant currents at a high 
pressure, have been carried out by the 
Compagnie Genevoise. The most im- 
portant of these may be mentioned—that 
of La Chaud de Fond, that of Locle in 
Switzerland, and that of Ikewar in 


Hungary. Of these I will have more to 
say later. 


THE MAGNETIC FIELD OF A MOVING 
ELECTRON. 


BY J. A. FLEMING, D.SC., F.R.S. 


The production of a magnetic field 
of force by a moving electron has been 
treated mathematically by J. J. Thom- 
son, O. Heaviside, J. Larmor, and other 
mathematicians. The fact that a stat- 
ically charged body in motion docs pro- 
duce a magnetic field was first experi- 
mentally demonstrated by the late Pro- 
fessor H. A. Rowland in 1875 in the lab- 
oratory of Von Helmholtz in Berlin. In 
spite of a negative result by Crémieu, 
the fact was again verified by Rowland 
shortly before his death, and has been 
confirmed by recent experiments by Pro- 
fessor Trowbridge. If any one is de- 
sirous of gaining a general notion how 
this magnetic effect is produced without 
the aid of mathematical symbols, the fol- 
lowing considerations may be of assist- 
ance. Let us imagine an electron as a 
small sphere, negatively charged, exist- 
ing in space at a distance from all other 
bodies and at rest. Then it creates around 
it electric force radially in every direc- 
tion. The precise physical nature of this 
effect in the surrounding ether we do not 


ELECTRICAL REVIEW 


know, but it is, mathematically speaking, 
a vector. 

Suppose, then, the electron moves for- 
ward in a straight line. For the sake 
of avoiding complexities let us consider 
only the electric force along a line drawn 
through the electron at right angles to the 
direction of its motion. As the electron 


moves forward it carries this system of 
electric force with it. 


Hence, along the 


Taury’s Automatic Boostine Set. 


line considered the electric force is, so 
to speak, being transferred parallel to 
itselfi—that is to say, it is continually 
ceasing to be along a certain line and 
being recreated along another line paral- 
lel to it. It is clear that if we have a 
force of any kind, F, acting at any point 
and we apply to it a couple or torque, 
each force of which is also equal to F, 
in such a manner that the original force 


Tre “C. I. E.” LIGHTNING ARRESTER, SHOW- 
ING THE EASE WITH WHICH RENEWALS MAY 
Be MADE. 


opposes one of the constituents of the 
couple, then the combination of the force 
and the couple is equivalent to a shift of 
the original force parallel to itself 
through a distance equal to the arm of 
the couple. Without elaborating this 
any further any one will see on reflection 
that if a force is continually shifted side- 
ways, remaining always parallel to itself, 
it is equivalent to the continual creation 
of a couple or torque which accompanies 
the shifting force. Conversely, if a 
torque or twist acts on a hody and ita 
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point of application is continually being 
shifted so that the twist axis remains 
parallel to itself, it is not difficult to see 
that this shifting or sideways motion of 
the twist is equivalent to a continual cre- 
ation of a linear force which accompanies 
the moving twist. The meaning of this 
may perhaps be most easily seen by con- 
sidering a squirt of water, such as that 
given out by a fire-engine hose, taking 
place in water. If the squirt of water 
is moved sideways through the water, 
moving in a direction at right angles to 
the direction of the squirt, this motion 
will be accompanied by the production 
of whirls or vortices, the axes of which 
are at right angles to the direction of the 
squirt, and the direction of its motion. 
Without pushing the illustrations to any 
greater extent, it is not difficult to ob- 
tain a glimpse of the fact that if any 
change in a medium, no matter what ite 
nature, provided it is only a vector quan- 
tity, is taking place along any “line, and 
it is suddenly destroyed at that place and 
recreated in an adjacent place in the 
same direction, this shift is equivalent 
to, and calls for the production of, 
another vector change in a direction at 
right angles, which is related to the first 
just as a torque is related to a force, or 
a whirl to a squirt, or a screw to a thrust. 
Accordingly, the progressive movement 
of an electron through space, carrying its 
system of electric force with it, causes 
the production of another effect which 
by symmetry must exist along circular 
lines embracing the path of the electron. 
This is the magnetic force. Our knowl- 
edge of the nature of the ether change 
which constitutes electric displacement 
or electric force is not sufficient to enable 
us to say whether the electric force is to 
be looked upon as analogous to a force 
and the magnetic effect to a couple or 
twist, or vice versa, or whether they are 
something totally different. The mag- 
netic optic phenomena give support to 
the view that all along lines of magnetic 
force there is something of the nature 
of rotation going on. On the other 
hand, some other explanations are more 
casy if we assume that it is the electric 
force which is the whirl and the mag- 
netic force which is the squirt. What 1s 
clear from the Rowland discovery of the 
magnetic effect of a moving static charge 
and the Faraday discovery of the electro- 
motive effect of changing magnetic force 
is that a stated charge moving through 


the ether has an effect which is analogous 


to moving a squirt of water through 
water sideways, and this is known to pro- 
duce water vortices, the direction of 
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whose axes are at right angles to the di- 
rection of the squirt and its lateral move- 
ment. Quite similarly the effect of 
moving a line of electric force sideways is 
to produce a line of magnetic force 
in a direction at right angles to the 
direction of the electric force and 
its lateral movement. All this and more 
is, of course, embodied in the mathemat- 
ical expressions, but it is useful some- 
times to endeavor to visualize even 
faintly the physical actions occurring 
without employing algebraical symbols. 

One possible, though perhaps imper- 
fect, hydrodynamic analogue of an 
electron would be a hollow ball pierced 
with numerous small holes from which 
squirts forth a fluid stored up under 
pressure in its interior. Such a ball, 
if immersed in stationary fluid, would, 
if at rest, merely produce radial squirts 
of fluid. If, however, it was moved about 
it would create also endless or ring-shaped 
vortices as well, which would embrace 
the line of its motion, and would cor- 
respond to the magnetic lines of force 
of a moving electron. These illustrations 
inay not be perfect, but they may serve 
the purpose of throwing a glimmer of 
non-mathematical light upon the sub- 
ject. 

It may, in conclusion, be pointed out 
that the addition to its apparent or sta- 
tionary mass which a moving electron 
experiences is due to the fact that there 
is energy stored up in the surrounding 
medium in connection with the magnetic 
field produced bv its movement. Hence 
work has to be done on an electron to ac- 
sclerate it over and above that required 
to generate increase of kinetic energy 
involved in its motion simply as a piece 
of matter.—Electrical Times (London), 
July 17. 


_ eo 


PACIFIC COAST ELECTRIC NOTES. 


NEWS OF ELECTRICAL PROGRESS AND 
INDUSTRY IN THE FAR WEST. 


The annual stockholders’ meeting of 
the Bay Counties Power Company was 
held on July 22 at 324 Pine street, 
San Francisco. The annual report of the 
president for the vear ending May 31, 
1902, was submitted. From this report 
the following abstract is taken: On the 
Nevada division a substation has been 
completed on the property of the Nevada 
County Traction Company, and sixty- 
eycle transformers have been installed, 
which will supply a suitable current for 
the electric cars. Electric power for 
mining companies will be furnished later 
from this station. The equipment of 
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the Colgate power-house has been prac- 
tically completed. There are now in- 
stalled and in operation in this power 
station generators aggregating 9,420 kilo- 
watts, and water-wheels for their opera- 
tion. An additional thirty-inch steel 
pressure pipe will soon be completed. A 
seventy-five-foot dam is practically com- 
pleted at the Lake Frances storage reser- 
voir available for Colgate. The Yuba 
power-house has been operated under an 
almost constant full load, but the expense 
of maintenance and of operation has 
been merely nominal. Some slight 
changes in the water-wheels will be made 
by the manufacturers to make them still 
more efficient. At Oroville several ad- 
ditional power lines have been extended 
to new gold dredgers, and several more 
dredgers will be supplied when they are 
completed. The voltage has been raised 
from 2,000 to 4,000 volts on the greater 
portion of the secondary distributing 
system, enabling more power to be sup- 
plied without additional wire. A small 
substation has been installed at Bear 
River, with transformers to supply elec- 
tricity for the new gold dredgers that will 
operate in that river. 

On the Bay division the lines have been 
extended considerably. A line one and 
one-half miles in length has been built 
to connect with the Pacific Portland Ce- 
ment Company’s substation near Suisun. 
Also a twelve-mile line from Crockett 
to Bay Point, to supply the smelter of the 
Pacific Reduction Works. Both of these 
companies have closed long-term con- 
tracts for a large amount of power for 
twenty-four hours per day. Transform- 
ers have been installed at Dixon, and sev- 
eral have been ordered for Suisun, where 
they will be installed in the substation 
of the local companies. Light and power 
will be supplied for the two towns. A 
new power line, four miles in length, will 
soon be completed to supply Vacaville 
with light and power. Another line will 
be extended to Napa Junction to supply 
power for the large cement works of the 
Standard Portland Cement Company. 
Electric motors, having a total capacity 
of 1,800 horse-power, have been installed 
to utilize the electricity which will be 
furnished under a long-term contract. 
Some small lines have been built to the 
grain warehouses in Port Costa. The 
contract for light and power for the Mare 
Island Navy Yard will be operative in 
about four months. Contracts executed 
for connection within the next 3ix months 
will give net earnings of over $414,000 
per month. 

The Home Telephone Company, of 
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Los Angeles, which is installing a Kel- 
logg system, is having some large or- 
ders for underground cables filled by the 
Standard Underground Cable Company. 


The cables are of various sizes. The lead 
covering of the cables is put on at the 
Standard Underground Cable Company’s 
plant in Oakland, Cal. 

The Commercial Pacific Cable Com- 
pany has purchased land at Waikiki 
Beach, near Honolulu, for a cable land- 
ing. The site for the landing-house is 
being cleared, and the new cable station 
will be ready in ample time for the open- 
ing of business next November. It is 
expected to have the submarine cable laid 
between San Francisco and Honolulu 
by next Thanksgiving Day. It will take 
some time to install the land cable from 
the landing to Honolulu. A quantity 
of three-inch pipe has been ordered; this 
will be placed underground and used for 
ducts. Inside of these conduits will be 
placed three standard underground lead- 
covered cables, each containing four con- 
ductors. 

It is authoritatively stated that the 
Bay Bend Tunnel water system has been 
sold by Major Frank McLaughlin to the 
Los Angeles capitalists who organized 
the Western Power Company. This com- 
pany, headed by E. J. Earl, of Los An- 
geles, recently acquired reservoir sites 
and water rights in Plumas County, 
which would enable it to develop a large 
amount of electric power. The distance 
of transmission from Plumas County to 
San Francisco Bay would, however, make 
the pole line very expensive. From the 
Bay Bend Tunnel the distance to San 
Francisco is considerably shorter, being 
only about 200 miles. It is estimated 
that it would cost about $2,000,000 to 
install a plant at that point which would 
transmit 25,000 horse-power to San 
Francisco. While the Bay Bend Tunnel, 
which cost $500,000, will save a good deal 
of hydraulic work, it will yet be neces- 
sary to expend $300,000 on additional 
hydraulic work and water-wheels. 

M. Adrian King recently appeared be- 
fore the San Francisco board of super- 
visors to urge that action be taken on his 
application for a franchise for an indec- 
pendent telephone system. IIe has of- 
fered to bid $50,000 for the franchise 
when it is put up at auction. Certain 
supervisors were doubtful as to his 
financial standing, considering him in 
the light of a promoter, and action was 
deferred for three wecks. It was pointed 
out that King had sold the franchise 
which he obtained in Los Angeles to the 
Home Telephone Company. However, 
it is known that King has successfuly 
financed telephone companies in the East, 
and he may be able to start a successful 
opposition company in San Francisco. 

J. R. Harvey, who purchased the mu- 


'nicipal electric light system in Vancou- 


ver, 18 preparing to install a new electric 
hght and power plant which will cost 
$150,000. His franchise runs for twenty- 
five years. A contract has been closed 
with the Stanley Electric Manufacturing 
Company for the electrical machinery. 
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THE CONSTRUCTION OF TELEPHONE 
EXCH 4NGES—XXXV. 


BY A. E. DOBBS. 


LOCATING LINE TROUBLE BY TESTING. 


The writer, as well as many manufac- 
turers of testing sets, has frequently been 
asked to formulate rules for the locating 
of crossed and grounded lines from the 
central office, in order that the manager, 
before ordering a repair man out on 
trouble, could inform him as to its prob- 
able distance from the office and prepara- 
tions made for a short or long trip, as the 
wire chief might indicate. 

Many telephone managers having ob- 
served the ease with which telegraph wire 
chiefs locate crosses and grounds on lines 
under their care imagine that the same 
methods of measurement could easily be 
applied to their own circuits. 

Well, so they can, to single lines with 

but one telephone connected, provided 
the line has been previously measured 
and the manager is familiar with the 
process of calculating divided circuits, but 
with not the same degree of certainty to 
toll or party lines with several stations 
bridged on, because, the bells being in 
multiple across the lines, complicated 
calculations are necessary and correct 
deductions difficult to arrive at. 
-A telegraph line is a very simple cir- 
cuit, being a single wire of large size and 
uniform conductivity, grounded only at 
the ends, with all relays looped into and 
forming part of the single wire. 

In order to find the distanee to a fault, 
as a broken, grounded line or two crossed 
wires, it is only necessary to measure the 
number of ohins resistance with a bridge, 
divide by the number of ohms per mile 
of wire, and deduct the resistance of the 
instruments in the section under test, 
which has been previously ascertained. 

As a rule among telegraph men, every 
mile of the line has been carefully meas- 
ured beforehand with standard, accurate 
instruments, and its resistance from sta- 
tion to station tabulated for future ref- 
erence. 

‘Moreover, the line is under the con- 
stant care of operators, who can hear 
what is going on over the wire, and will 
soon detect trouble if there is anything 
wrong, besides knowing enough to assist 
the general manager or wire chief by 
opening their keys or plugging on ground 
wires until the trouble is located between 
two offiees. The chief, then, makes his 
galvanometer or bridge tests, in order 
to ascertain the probable distance of the 
trouble bevond the last “clear?” office. 
Should there occur a cross between two 
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lines it is an easy matter to loop them to- 
gether into the X-terminals of the bridge, 
measure the resistance of the loop thus 
formed, and estimate the distance by the 
number of ohms per mile of both wires, 
and, as already stated, subtracting the 
resistance of the relays in circuit, the 
only possible source of error being the re- 
sistance of the ground contact itself, or, 
as in the case of a cross with a foreign 
wire, the possible length and resistance 
of the latter before it connects to earth. 


Main Office 
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such as already described, we have a line 
normally open except for leaks of high 
resistance bridged across it by the bells, 
which introduces complex and somewhat 
vexatious problems connected with di- 
vided circuits. Nor are the leakages uni- 
form as the stations are not of a uniform 
distance apart, and the probabilities are 
that no two of the bells will have the 
same resistance. The wire is also smaller 
and unless of copper is apt to be of a 
cheaper grade than telegraph wire, and 
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Fie. 148..—A TELEGRAPH CIRCUIT. 


In Fig. 143 we have a telegraph line 
of, say, 100 miles length, into which is 
looped four relays having a fairly uniform 
resistance of 259 ohms each, or 1,000 
ohms for the four. 

Supposing that the wire will measure 
twenty ohms to the mile, this would give 
us 2,000 ohms of wire resistance, which, 
with that of the relays, makes a total 
of 3,000 ohms. <A ground trouble oceurs 
on the line, and the wire chief finds that 
offices 1, 2 and 3 can be called, while No. 
+ can not. The trouble, therefore, must 
lie between Nos. 3 and 4. As the two 


offices might be thirty miles apart, he 


would like to know how to reach the 
trouble in the shortest space of time and 
with the least expenditure for labor, and, 
especially if it should be a railroad line, 
to tell the repairman what way station 
to get off at. 

Upon measuring the line he gets a de- 
flection indicating 2,450 ohms from the 
office (left-hand side of the figure); de- 


ducting the relay resistance of 750 ohms. 


1p Ohms 


therefore not of uniform conductivity. 
Again, operators at country telephone 
stations, unlike telegraph operators, are 
not likely to call up the controlling office 
several times a day unless they have busi- 
ness to transact; nor do they have the op- 
portunity to observe whether a station 
called is answering or not unless they 
listen in on the line to private conversa- 
tions, which they should not do. 

Probably the quickest and most relia- 
ble method of testing for trouble on such 
a line is to have test stations located at 
frequent intervals along the line similar 
to those shown in a previous chapter. 

Then, by instructing persons in charge 
of such stations to call the controlling 
oftice once or twice a day trouble on the 
line will be immediately noted. These 
calls can also be used for checking pre- 
vious business. 

By this method if trouble develops on 
the line the operator can plug in his sta- 
tion bell on the good end, cutting out the 
defective one till the trouble can be re- 
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Fic. 149.—A SAMPLE TELEPHONE LINE. 


leaves 1,700 ohms of line resistance, and 
1,400 + 20 = 85 miles as the distance 
to the scene of the trouble. The resist- 
ance of the ground contact might be 
twenty or thirty ohms, but the lineman 
would be directed to get off the train at 
the nearest point to the eighty-five-mile 
mark and look for his trouble, or at 
least make a test there by cutting in an 
extra test relay, or, as the distance is 
only fifteen miles from the distant end, 
that office might be called over another 
wire and directed to clear the trouble. 
With a telephone toll, or party, line, 


paired, meanwhile leaving his extension 
bell on the defective end for possible sig- 
nals from that direction. 

By having the station operators do the 
calling trouble can soon be located he- 
tween two stations, and as telephone sta- 
tions are generally close together, the 
next best thing is to send a man out to 
look for it without any further cere- 
mony, as stopping to measure resistance 
and caleulate the result would only be a 
waste of time. 

To illustrate the difficulty of measur- 
ing most lines of this kind, let us take 
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as example a line like that in Fig. 149, 
which is not an unusual one. 

The line is a metallic circuit, of copper 
wire, No. 12 B. & S. G., having a re- 
sistance of 8.5 ohms to the mile (double 
that, or seventeen ohms per mile for the 
two wires), twenty-five miles in length 
and with four stations located at various 
distances from the central office. If there 
was only one station on this line and the 
wires should become crossed, there would 
be no difficulty in finding the cross, for it 
could be measured and the distance esti- 
mated at the rate of seventeen ohms to the 
mile, but we have four bells to deal with, 
each one of which takes its portion of 
the current and every increase in the 
number of bells instead of increasing 
the resistance of the line decreases it. 

To illustrate, take four bells, each of 
exactly 1,000 ohms resistance, group them 
together, as shown in Fig. 150, and we 
would find that the resistance has fallen 
Š 1,000 __ 


t . 250 ohms, or, to put it in 


another way, each bell would take ae 


1,000 

of the current, consequently four bells 
1 

would take Looy X 4 = 250. This would 


be better expressed by reducing these 
fractions to their reciprocals or rather re- 
ducing the resistance of each one to its 
reciprocal, which is obtained by dividing 
1 by the resistance, and in this form 
1,000 becomes 0.001. Adding the four 
together gives 0.004 as the joint con- 
ductance of the four bells, and dividing 
1 by 0.004 = 250, which brings it 
back again to terms of resistance. In 
the example given with Fig. 149, how- 
ever, no two of these bells are of the same 
resistance, so that all must be separately 
reduced to their reciprocals and added 
together to find their combined con- 
ductance, and then reduced back again 
to find their combined resistance, the re- 
sistances of the bells being as follows: 


TABLE I. 

Station Resistance. Reciproval. 
INO: Lace sss 1000 001000 
NOS 4 bbe wa 950 001053 
NO, B.e.. 6... 1600 .000625 
NOA rei 1200 „000833 

Total .003511 


The combined conductance therefore of 
these four bells being 0.003511, the re- 
sistance would be just the reverse or 
1 = 0.003511 = 285 ohms, as the resist- 
ance of these bells if placed on a short- 
circuit, as in Fig. 150, and the same 
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method could be applied to any number 
of bells. The greater the number of bells 
placed across the circuit the lower the re- 
sistance and the greater the sum of the 
reciprocals or joint conductance. 

But in the case of the lime given in 
Fig. 149, we have another factor, the line 
resistance to be considered. The resist- 
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Fig. 150. 


ance of the line, only when measured 
froin the office, is as follows: 


TABLE II. 

Station. | Miles. | Resistance. | 1 Bell Only.* 
No. 1l...... 5 85 obms 1085 ohms. 
No.2. ..... 12 p204 “ | 1154 © 
No. 3.......: 19 323 ' 1923 : 
No. 4... 25 | 425 g 1625 ‘ 


But, in the calculations that are to 
follow, the resistance of the line between 
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stations concerns us chiefly, as these 
factors and resistance of the bells only 
will be used and may be stated thus: 


TABLE III. 

Exchange to No. 1. ... 85 ohms line resistance. 
No. 1ttoNo.2.......119 j = 
No. 2 to No. 4......... 119 g 
No. 3 to No.4 ....... 102 n ji 

It will now, perhaps, be seen that the 
resistance and inversely the conductance 
of each section of the circuit will have to 
be calculated separately and added to- 
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gether piecemeal, for there is no way by 
which the resistance of a comparatively 
long line like this can be averaged. 

To calculate the resistance of the line 
from the exchange, with all the bells 
across it, the simplest method is to begin 
at the outer end or station 4, treating the 
bell and wire resistance as a loop in the 
line between stations 3 and 4. The line 
resistance, as shown in table III, is 102 


* The fourth column is that of the line with each single 
bell attached in turn, 
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ohms; the resistance of No. 4 bell, 1,200 


ohms, both of which must be added to- 


gether, inverted, and the inversion of 
No. 3 bell added to obtain conductance, 
and then the whole again inverted to ob- 
tain the joint resistance of the two bells 
and line as in Fig. 151. 

1 1 , 

1,200 + 102 * 1,60 = 9-001393 = 
718 ohms; the resistance of Nos. 3 and 4 
joined as in Fig. 151. 

We now add the line resistance between 
Nos. 2 and 3, which table III shows to be 
119 ohms, which equals 718 + 119 = 
837 which would be the resistance of 
Nos. 3 and 4 if measured from station 2, 
with all other bells disconnected. 

We now add the conductance of No. 
2 bell. a + — = v.002248 =445 
ohms, the joint resistance of Nos. 2, 3 
and 4, Fig. 152. 

Now add the line resistance and con- 
ductance back to station 1. 

1 1 

445 + 119 + 1,000 
ohms as the combined resistance of Nos. 
1, 2, 3 and 4, to which must be added 
eighty-five ohms to cover the inter- 
vening five miles to the central office, 
making a total of 445 ohms as the resist- 
ance of these bells when measured from 
central. 

After studying the above problem 
a while it requires no great mathemat- 
ical ability to discover that, as the bells 
bring the line resistance down to just 
about what it would be if there were no 
bells on, and the line closed at the farther 
end, a cross in the line anywhere 
beyond No. 2 would be a difficult thing 
to locate, except approximately, es- 
pecially if the cross was caused by a piece 
of rusty wire thrown on the line by some 
voung American. 

Still it is possible to calculate this re- 
sistance. With a line cross at No. 2 
station, Nos. 2, 3 and 4 would be out 
of the caleulation, and we would have 
onlv No. 1 to consider at all. 

Following the line distances and re- 
sistances given in table JI as a mat- 
ter of comparison, a short-circuit in the 


line at each of the various stations would 
read as follows: 


= 0.002755 = 360 


TABLE IV. 
NOM Laces seats en cares 83 ohms. 
No. thee ws ses „e I9 = 
NO Seau e aee e Diy 
No. $..aao tee cd once: 


A study of table IV shows us that at 
times a testing set would be a very great 
convenience in estimating the location of 
crosses, especially if data similar to that 
already given had been carefully tabu- 
lated beforehand when the line was in 
good condition. 


om 
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AS ENGINES are being more ex- 
tensively used each year in cen- 
tral power stations, not only for 

extensive manufacturing plants, but also 
for power transmission plants and for 
central stations in cities and towns for 
light and power distribution. 

At the Ougree blast furnaces, in Bel- 
gium, a number of 600-horse-power gas 
engines are used in the power station for 
driving the electric generators, and the 
waste gases from the furnaces are em- 
ployed for operating them. The entire 
plant of the Ougree-Harihaye Blast Fur- 
nace Iron Works Company, which is one 
of the most important in the industrial 
centre, the basin of the Meuse, between 
Seraing and Liege, is thus operated by 
electric power from generators driven by 
Cockerill high-power gas engines, with 
the exception of one reversible 10,000- 
horse-power steam engine which operates 
one of the large rolling mills. 

Among the central power stations oper- 
ated entirely by the gas engines is that at 
Romanshorn, Switzerland, which is illus- 
trated by the accompanying photographs. 
This plant supplies current for a large 
number of electric motors as well as 
numerous arc lamps, and about 3,700 in- 
candescent lamps, or about 45,000 candle- 
power. 

The central power station has three 
main rooms, the largest of which has an 
area of 4,196 square feet and contains the 
pumps, gas engines, generators and switch- 
boards, while the other two, of 1,710 and 
1,380 square feet, are occupied by the gas 
plant and workshops. The main engine 
and generator room is supplied with a 
traveling crane of 4,400 pounds capacity. 
The gas plant consists of two generators 
of the Hirzel type and one generator of 
250-horse-power capacity built by the 
Gasmotorenfabrik Deutz. 

On the north side of the engine room 
there are two Crossley gas engines of 
sixty and forty horse-power, respectively, 
driving a countershaft by belt transmis- 
sion, on one side of which a piston pump 
is belted and on the other side an electric 
generator, constructed by the Maschin- 
enfabrik Oerlikon, of Oerlikon, near 
Zurich, Switzerland. On the south side of 
the engine room there are two twin gas 
engines of the firm Deutz, each of which 
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The Romanshorn Gas Engine 
Central Power Station 


A Description of a Swiss Installation. 


By Frank C. Perkins. 


hae a large flywheel in the centre to which 
is belted a polyphase alternating-current 
generator. These engines develop 120 
horse-power and 140 horse-power at nor- 
mal and maximum capacity, and operate 
at a speed of 180 revolutions per minute. 
An air compressor is installed, which is 
driven by a two-horse-power gas engine 
directly coupled, and eupplies compressed 
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Driven 


quency of sixty cycles per second, and has 
at its terminals a potential of 2,250 volts. 
The winding on the armature consists of 
fifteen coils placed in thirty slots, each 
coil having forty-eight turns of copper 
wire 2.8 by 3.4 millimetres in section. 
The exciting coil has 730 turns of copper 
conductor whose section is 3.8 by 43 
millimetres. The exciter dynamo is di- 


T D 
s A 


` 


h 
ie 
aa . 


PE 
` 


fa La 
i 
: 3. 
O 
La zy A 
~ 
- OF 
E 
m 


K. 
; * 
w 


TRANSFORMER STATION AT ROMANSHORN, SWITZERLAND. 


air at from eight to ten atmospheres to 
an air-tank of 400 litres capacity. Near 
the piston pump there is also installed a 
direct-connected, high-pressure centrifu- 
gal pump driven by a Drehstrom motor. 

The Oerlikon electrical generator driven 
by the gas engines on the north side of the 
engine and generator room has a capacity 
of sixty-two horse-power and operates at 
600 revolutions per minute. It furnishes 
a three-phase alternating current of a fre- 


rectly coupled to the alternator, the same 
as the two larger machines. 

The two large generators at the south 
side of the engine room also supply at 
2,250-volt, three-phase current of the 
same periodicity, sixty cycles per second. 
Each armaturé-winding has eighteen coils 
of twenty-five turns of copper wire 4.2 by 
4.8 millimetres in section. The exciting 
field coil has 546 turns of 4.5 by 5.1 milli- 
metres in diameter. These machines are 
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of the inductor type, with both stationary 
armature and field coils. 

The switchboard is installed for four 
generators and is made of white marble 
with iron mountings, and is equipped 
with main ammeter, voltmeters and 
switches, as well as the necessary instru- 
ments for each generator panel, together 
with the various main and feeder switches 
and panel for exciter controlling ap- 
paratus. 

The primary high-tension line from the 
power-house to Romanshorn consists of 
three copper conductors of 5.5 milli- 
metres cross-section, mounted on porce- 
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at Amrisweil the length of the secondary 
line is 16,700 feet and the three-phase 
system of wiring is used throughout. 

The converter substation is equipped 
with a twenty-eight-horse-power Oerlikon 
Drehstrom motor directly coupled to two 
direct-current dynamos of the same make, 
of fifteen horse-power, with elastic insu- 
lation couplings. There is also a small 
switchboard with the necessary measuring 
instruments and controlling switches for 
both generating and three-phase motor. 
There is also a twenty-eight-horse-power 
Drehstrom motor in operation at the 
power-house, as above mentioned, which 
drives the high-pressure centrifugal pump 
at a speed of 980 revolutions per minute, 
forcing the water under a head of 243 
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Association of Edison Illuminating 
Companies. 


The eighteenth annual meeting (twenty- 
third convention) of the Association of 
Edison Illuminating Companies will be 
held at the Mount Washington Hotel, 
White Mountains, N. H., commencing 
Tuesday, September 9. 

A number of valuable papers are in 
course of preparation on subjects pertain- 
ing to the business of the member com- 
panies, and already there are indications 
which point to the coming convention as 
probably the most valuable of a series of 
excellent conventions. 


Gas ENGINES AND GENERATORS IN THE CENTRAL STATION AT ROMANSHORN, SWITZERLAND. 


lain insulators and wooden poles. The 
transmission line to Amrisweil consists of 
three conductors 8.5 millimetres in diam- 
eter, and the number of poles used in the 
latter line was 340 and in the former 270, 
while the total length of the transmission 
line to Romanshorn is 15,400 feet and to 
Amrisweil 23,600 feet. 

At Romanshorn there are eight trans- 
former substations, and at Amrisweil 
there are four transformer houses, re- 
ducing the potential from 2,250 volts to 
110 volts and 190 volts for operating 
motors, lights and motor-generator sets. 
The secondary distribution at Romanshorn 
is partly single-phase and partly three- 
phase, and is 21,300 feet in length, while 


feet. The motors used on the power cir- 
cuits vary from five horse-power to six 
horse-power, and are used for driving 
wood-working machines, machine tools, 
meat-chopping machines, book-binding 
machines, shoe-manufacturing apparatus 
and other industrial purposes in the vari- 
ous factories in these two towns. 

The plant is owned and operated by the 
“Wasser Und Elektricitatswerk Romans- 
horn,” and supplies current for are lights 
of 28,000 candle-power and incandescent 
lamps of 2,400 candle-power. The arc 
lamps are operated on the direct-current 
circuits supplied by the two continuous- 
current machines in the substation which 
are driven by the Drehstrom motor. The 
gas engines in this power plant furnish 
the necessary power for supplying these 
towns with water, light and motor service. 


The Edison association was organized 
in 1885 by companies licensed under the 
Edison patents. It embraces all of the 
present licensees excepting only a very 
few. ; 

The Edison conventions are noted for 
their close application to business, and 
the higher beneficial results to its mem- 
bers. 

The following are officers of the asso- 
ciations: President, Mr. Louis A. Fergu- 
son, Chicago, Ill.; vice-president, Mr. 
A. W. Field, Columbus, Ohio; treasurer, 
Mr. Alex. Dow, Detroit, Mich.; secre- 
tary, Walter H. Johnson, Philadelphia, 
Pa. ; assistant secretary, Wilson S. Howell, 
New York, N. Y. 
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The Power Equipment of the New Iron Elevator 
| of the Iron Elevator and Transfer 
| | Company, Buffalo, N. Y. 


HE MOST remarkable grain ele- seventy-five-horse-power induction mo- veyors, ninety feet (centre to centre) by 
vator in the world was recently tors, three-phase, 480 revolutions per three feet wide, each with a capacity of 
put into service by the Iron Ele- minute, operate four elevating legs, 


15,000 ‘bushels per hour; one seventy 
vator and Transfer Company, of Buf- 125 feet (centre to centre) each, feet (centre to centre) by three feet 
| : 


wide cross-conveyor with capacity of 
| ae | 
| , | 7 


7,000 bushels per hour; three Fairbanks 
recording scale pans on the right. Each 
scale is equipped to weigh 90,000 pounds 
of grain. A detaining chamber of equal 
capacity is located directly above each 
scale. Each detaining chamber may be 
emptied of full load in fifteen seconds. 

Fig. 3 shows the cleaning room. A fifty- 
horse-power induction motor, three- 
phase, 480 revolutions per minute, oper- 
ates two “Invincible” grain cleaners 
(one of these in foreground); four 
Shillin & Richards grain shovels; two 
ninety feet by three feet conveyor belts, 
running in basement, each with a ca- 
pacity of 15,000 bushels per hour; two 
twenty-five feet by three feet conveyor 
belts, each with a capacity of 6,000 
bushels per hour running under grain 
pits below the cars. 

The grain is handled throughout the 
building by means of endless rubber belt 
conveyors and elevating legs which are 
driven entirely by induction motors lo- 
cated at various points in the structure. 


| it cin i 


Fia. 1.— EXTERIOR OF THE STEEL AND CONCRETE ELEVATOR OF THE [RON ELEVATOR AND 
TRANSFER CoMPANY, BUFFALO, N. Y. 


falo, N. Y. This structure, which is 
shown in the accompanying illustrations, 
is formed entirely of concrete and steel. 
It is situated on the Lake Shore & Michi- 
gan Southern Railroad, and all grain 
passing East over this road is weighed and 
transferred from western into castern 
cars at this elevator, which has an actual 
working capacity of sixty carloads of 
grain in and out in a ten-hour day. 
Fig. 1 shows the exterior of the clevator. 
In addition to the regular work of 
transferring grain in transit, the elevator 
is equipped for cleaning and separating 
the mixed grains and, for this purpose, 
has a storage capacity of 650,000 bushels. 
The storage space is divided into ninety 
separate steel bins with a capacity of 
from 1,000 to 12,000 bushels each. The 
bins are of rolled steel plates, cylindrical 
in shape; they are sixty-five feet deep and 
the largest ones are fifteen feet in diam- 
eter. The foundation is of concrete and 
is built at a sufficient altitude above the 
ground to form a working story, or base- Fic. 2.—THE Scare Tower, IRON ELEVATOR AND TRANSFER Company, Burrato, N. Y. 
ment, ten feet high, under the bins. with a capacity of raising 6,000 The aggregate power provided amounts 
Fig. 2 shows the scale tower. Two bushels per hour; two belt con- to 280 horse-power, which is divided 
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among five Westinghouse, type “C,” in- 
duction motors, varying in size from 
thirty horse-power to seventy-five horse- 
power each. The power is transmitted 
from the motors to the machinery by 
rope drives in every case. Electric power 
is received from the Niagara Falls power 
circuits in the form of three-phase alter- 
nating current at 2,200 volts. This volt- 
age is transformed to 400 volts for dis- 
tribution in the elevator. 


: 
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grain cars) and an air compressor (used 
for cleaning dust from motors, floors and 
beams). The columns, arches and floors 
are made of moulded concrete. 

All motors are controlled from a fire- 
proof electrical room in the basement of 
the elevator by means of a switchboard 
from which the wires pass through iron 
conduits to the motors. In this manner 
all sparks attendant upon the starting 
and stopping of the motors are confined 
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2,200 volts. The secondary panels are 
equipped with three-pole, double-throw, 
washer-type switches; three 100-kilowatt, 
2,200 volts, 300 alternating transformers. 
The transformers are delta-connected 
with taps brought out to furnish voltage 
suitable to start 400-volt motors. 

The cleaning and clipping machinery, 
located in the second story of the track 
shed, is all driven by motors; one fifty- 
horse-power motor is connected by a rope 
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Fic. 3.—CLEANING Room, IRcN ELEVATOR AND TRANSFER COMPANY, BUFFALO, N. Y.—Frrty-Horsz-Power INvuction MOTOR AND CLEANERS, 


Fig. 4 shows the “basement.” A ninety 
feet by three feet belt conveyor is shown 
in the foreground. This belt is capable 
of carrying 15,000 bushels of grain per 
hour. The pipes suspended over the belt 
are outlets to the bins. The grain 
empties from the pipes on the moving 
belt. A thirty-horse-power induction 
motor, three-phase, 720 revolutions per 
minute, operates this, and a car-puller 
(for manipulating and locating loaded 


to this room, and all possible danger of 
dust explosions and fires originating from 


the electrical apparatus is entirely 
avoided. | 
Fig. 5 is the electrical room. The 


primary panel is equipped with a watt- 
meter, two-dial type, with electric clock 
attachment which directs the recording 
gearing from day to night dials and vice 
versa; a plunger-type, double-panel 
switch, Westinghouse patent, is to control 


drive direct to a large clipper. A thirty- 
horse-power motor is also used to drive a 
powerful car-pulling machine in the base- 
ment. 

Compressed air is distributed to all 
points of the elevator. This air, at a 
pressure of 100 pounds per square inch, 
is available throughout the building and 
is used for blowing dust out of the 
motors, for sweeping floors and beams 
and for syphoning any water that may 
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collect in the drain pits under the ele- 
vator. A blacksmith’s forge is also sup- 
plied with air from this system. 

In addition to the iron elevator just 
described, this company owns an older 
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Calling for Tenders. 
To THE EDITOR oF THE ELEcTrRicaL Ravisw : 
The Wellington City Council has de- 
cided to call for tenders from London for 
the construction and equipment of ita 


Fig. 4.—THE BASEMENT, IRON ELEVATOR AND TRANSFER CoMPANY, BUFFALO, N. Y.—THE 
PIPES LEADING FROM BINS AND THE BELT CONVEYOR. 


wooden transfer elevator and a very large 
food-grinding establishment, known as 
Diamond Mills, situated near the 
wooden elevator. The former is a rail- 
road grain elevator of the old-fashioned 
wooden crib type, which has been oper- 
ated heretofore by steam with great 
economy, owing to the fact that dust and 
clippings from the grain were burned as 
fuel. The Diamond Mills also received 
power for their operation from the plant 
of the wooden elevator. In spite of this 
economy, however, both establishments 
will hereafter be operated by induction 
motors, recelving current from Niagara 
Falls, the change being made as a result 
of the marked saving in cost of operation 
of the new iron elevator, as compared 
with that of the old wooden house. The 
power equipment for these two plants is 
now being installed and will aggregate 
about 500 horse-power, comprising the 
following apparatus: Three seventy-five- 
kilowatt, oil-insulated transformers pro- 
vided with special tap from which a suit- 
able starting voltage for the motors can 
be obtained. 

A 100-horse-power, three-phase induc- 
tion motor, and also the following motors 
of the same type: Three of seventy-five 
horse-power; three of fifty horse-power, 
and one of thirty horse-power. 

All the electrical apparatus has been 
furnished by the Westinghouse Electric 
and Manufacturing Company, of Pitts- 
burg, Pa., and the engineering and con- 
struction work by the Macdonald En- 
gineering Company, of Chicago. 


electric tramways and has instructed 
its engineer to proceed home for that 
purpose. 
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Electric Express Line between Rome 
and Naples. 


A committee of electrical engineers 
has been appointed by the Italian Gov- 
ernment in order to come to a conclu- 
sion regarding the scheme for an en- 
tirely new line connecting Rome with 
Naples. This line will be double tracked 
throughout and electrically equipped on 
the third-rail system. ‘The speed of the 
trains will be regulated so that the whole 
distance between the Italian capital and 
Naples will be covered in less than two 
hours. The terminal stations will be 
built at the centre of the cities, so that 
practically the two towns will be in very 
intimate communication. The country 
between Rome and Naples is the most 
rich and fertile of the whole peninsular, 
and, especially now that important drain- 
age works are going on, that part of Italy 
will certainly become a field of wealth. 
Regions which at present are almost iso- 
lated will be recalled to a new era of ag- 
ricultural progress. 


— d 


The largest turbines in existence at 
the present time are under construction 
for the two large railway systems of Lon- 
don, England. These turbines will fur- 
nish power for operating an underground 
train service, and the seven units ordered 
aggregate 41,000 kilowatts, the largest 
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Fic. 5.—Tue ELECTRICAL Room, IRON ELEVATOR AND TRANSFER COMPANY, BUFFALO, N. Y. 


It is his intention to travel via the 
states and examine some of the more re- 
cent tramway undertakings. 

W. R. Warieut, 
Tramways Engineer. 
Wellington, N. Z., June 25. 


unit being 5,000 kilowatts. This is by 
far the largest machine of this kind ever 
constructed, and rivals in capacity the 
greater proportion of large engines of the 
reciprocating type now in existence. 
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The Development of the Steam Turbine. 


Some Recent Tests of a 300-Brake 


steam turbines which have 
been found to be success- 
One of these, working some- 


1 = are to-day two types of 
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kinetic energy, and the greater part of 
this is imparted to the wheel when the 
jet impinges upon its buckets. 

In this type of engine there are no 
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WORKS OF THE DE LAvaL STEAM TURBINE ComĪmrany, TRENTON, N. J. 


what upon the principle of the compound 
engine, transforms the potential energy 
of the steam into kinetic energy by suc- 
cessive expansions. This is accomplished 
by leading the steam into the turbine 
case, where it meets a set of guide plates, 
and is directed by these against the 
buckets of a moving wheel. From these 
it passes to a second set of guide plates, 
and thence through the second wheel, 
and so on, the passage area increasing 
progressively and allowing the steam 
to expand on its way through the tur- 
bine. 

In the other type of turbine the steam 
is completely expanded in the nozzles 
through which it is admitted to the wheel 
chamber. The degree to which the ex- 
pansion is carried on is determined by 
the design of the nozzle, and can be any- 
thing desired. Thus, one shape of nozzle 
will deliver steam at atmospheric press- 
ure, while another will expand to the 
condenser pressure. The steam leaves 
the nozzle as a cylindrical jet of cooled 
vapor. The potential energy which it 
possessed by virtue of its temperature 
and pressure has been converted into 
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Horse=Power Machine. 


expansion the temperature of the high- 
pressure steam is reduced to that of the 
condenser. Here superheating can be 
used to the greatest advantage, as the 
high temperature can cause no trouble 
from expansion of the turbine parts. Since 
the jet does not change form after leaving 
the nozzle until it strikes the wheel, 
ample clearance can be allowed between 
the two. This turbine is a wonderfully 
simple machine, yet it performs its work 
with an efficiency comparable to that of 
a compound condensing engine. 

The American patents for this type of 
turbine are controlled by the De Laval 
Steam Turbine Company. The works are 
at Trenton, N. J., where a modern factory 
building, 220 feet by 210 feet, has been 
erected. The weaver shed or sawtooth 
roof has been adopted, giving excellent 
lighting of all parts of the shop. In ad- 
dition to the main structure there are a 
power-house, a testing room, forge room 
and pattern safe adjoining. 

The large shop is divided by the main 
bay, forty feet wide, which runs the en- 
tire length of the building. This is 
equipped with an electric traveling crane 
and has a railway track running up the 
centre. Along the sides of this bay are 


Main Bay, Lookina East, SHOWING ELECTRIC CRANE AND MACHINE TOOLS. 


sliding parts, no packing rings nor steam- 
tight joints. The moving part is not 


placed the larger machine tools and here 
the heavy work is done. All of these ma- 


exposed to high temperatures, as during chines are of the latest and best types 
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and each has an individual motor drive. 
This enables the speed of the machine to 
be readily set to give the best results with 
the least waste of time. 

Running at right angles to the main 
bay are the smaller bays, each twenty 
feet wide. The arrangement here con- 


In the smaller units but one pair of gears 
with the two pinions is used. In the 
larger sizes four gears are used, two on 
each side of the pinions. This arrange- 
ment balances all end and side thrusts 
on the turbine shaft. The gear room is 
one of the most interesting parts of the 


at the rear. This gives the requisite 
stiffness and a uniform strength at all 
points. The buckets are made separate 
and are dovetailed into the rim of the 
wheel, the projecting flanges of these 
making a continuous smooth surface. 


sists in placing the smaller machine tools 
in alternate bays, while on the others are 
mounted pneumatic cranes. This plan 
enables the work to be brought to the 
tool from any part of the shop with the 
greatest ease. In the tool bays the ma- 
chines are driven from an overhead 
shaft, driven in turn by a motor. 

The buildings are heated and venti- 
lated by the Sturtevant hot-air system. 
Compressed air, water and oil are car- 
ried in pipes to all parts of the shop. The 
lighting is by incandescent lamps on the 
three-wire system, and power is supplied 
to the motors from the outers. 

In the northwest corner of the main 
building is the pattern shop, and just 
without this, but entirely separated from 
the main building, is the fireproof pat- 
tern safe. 

Next to the pattern shop, on the west 
side of the main room, is the store- 
room, where the various parte of the 
turbine are being accumulated as rapidly 
as the tools can turn them out. 

At the southwest corner, in another 
room thrown out from the large shop, is 
the testing laboratory. Here a complete 
system of piping allows any size of unit 
from the one and one-half horse-power 
headlight set to the 300-horse-power, 
double-generator condensing set to be 
quickly coupled up and tested. 

Just north of the testing room is the 
well-equipped forge room, while the 
power-house lies on the other side, to the 
south. The power plant includes two 250- 
horse-power Babcock & Wilcox boilers 
with superheaters, a Worthington in- 
jector condenser and a 300-horse-power, 
double-generator turbine set. This sup- 
plies all the light and power required in 
the shop. This unit was put in operation 
last fall, and has been running continu- 
ously since without a hitch, although its 
gears were considerably damaged during 
the voyage from Sweden. An efficiency 
test of this unit was made during the 
months of May and June just passed, and 
a full abstract of the report is given 
on pages 150, 181 and 182. 

In the northeast part of the building 
are the shop, offices and draughting 
rooms. South of these lies the gear- 
cutting room, where the large spiral 
gears and the double pinions are cut. 


shop. The exceptionally high speed, 
from 7,000 revolutions per minute for 
the large units to 40,000 for the small- 
est, makes it necessary to have these gears 
practically perfect. The gear is made 
from a cast-iron disc, finished and bal- 
anced, on which is forced by an hydraulic 
press a forged steel rim. This is then 
turned up and placed in a gear-cutting 
machine of special design. The work 
done here is probably finer than that 
turned out by any other gear-cutting ma- 
chine in the world, for while the charac- 
ter of the work at the Swedish factory is 
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Should one of these be broken, it can 
easily be driven out and replaced by new. 
Just within the inner end of the vanes 
a shallow groove is turned in the wheel, 
making this the weakest point of the 
wheel, the idea being to have a break 
occur along this line in case of accident, 
so that all detached parts will be light 
and do little damage. 

The turbine shaft, which on account 
of the high speed can be made elender, 
is flexible. This permits the turbine to 
revolve about its centre of gravity and 
prevents vibration. In the larger sizes 
the shaft is in two parts, set into the 
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the same, here a gear will be finished in 
six hours which would require six days 
in the other shop. These gears do not 
run in oil, but are lubricated by sight- 
feed o1l-cups. | 

The turbine wheel is the only part of 
the complete machine which is not yet 
being made at the Trenton works, this 
being sent over from the Swedish works. 
However, it is the intention of the Amer- 
ican company to make this as soon as 
the requisite machinery can be installed. 
The wheel itself has been designed with 
the greatest care. The thickness of the 
steel plate tapers gradually from that of 
the hub at the centre to that of the buckets 


hub and bolted to it by flanges. In the 


smaller sizes the shaft is in one piece. 

The proper design of the nozzle is de- 
termined by the conditions of operation. 
That is to say, each nozzle will take steam 
at a certain pressure and expand it down 
to a certain lower pressure. It is a sim- 
ple matter, however, to equip each tur- 
bine with nozzles for all the conditions 
of service under which it will have to 
operate. In use, only the proper nozzles 
for the pressure in use are put in serv- 
ice and only as many of these as are nec- 
essary to carry the load with the best 
efficiency. This arrangement gives the 
turbine a constant efficiency for a wide 
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range in load, as is shown in the attached ‘valve. There is in addition an air valve, is needed, since there are no reciprocating 
report. The nozzle is simply a brass tube which is opened when closing the steam parts. They are made in sizes from the 
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300-HorsE-PoWER DOUBLE-GENERATOR STEAM TURBINE SET. 


with a taper hole reamed in it and with valve does not bring the speed down to one and one-half horse-power headlight 
the end beveled off to clear the buckets. the desired point. This admits air to set to the 300-horse-power double-gen- 
Stop valves are provided for opening the condenser and checks the speed in erator condensing unit. The plan of 
and closing these. this way. driving two generators from each tur- 


800-HORSE-POWER DoUBLE-GENERATOR SET, GEAR CASING AND UPPER HALF OF FIELD FRAME REMOVED, SHOWING THE ARRANGEMENT 
OF THE SPIRAL GEARING AND THE AUTOMATIC GOVERNOR. 
A small centrifugal governor on the The turbines and generators are bine makes an ideal set for the three-wire 
end of one of the gear shafts operates by mounted on a common bed-plate and are system of distribution. 
opening or closing a balanced throttle self-contained. Very little foundation Another exceedingly interesting piece 
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of apparatus developed by the De Laval 
company is a high-pressure centrifugal 
pump. This operates as other centrifugal 
pumps, but, due to its special design and 
high speed, throws a large quantity of 
water. These pumps are usually at- 
tached to the gear shaft. When great 
pressures are desired a second pump is 
placed on the turbine shaft. This takes 
discharge from the first pump and raises 
the pressure still higher. As these com- 
pound pumps occupy little space and 
operate with an efficiency far better than 
that of the usual plunger pump, there 
would seem to be a good field for this ap- 
paratus as feed pumps for boilers. It is 
stated that one of these compound pumps 
will raise water 900 feet, developing a 
pressure of 450 pounds to the square 
inch. 

Below is a full abstract of the report 
of the test made on the 300-horse-power 
unit now driving the Trenton works. 
The engineers were Messrs. Dean & 
Main, of Boston, and the work was done 
during May and June of this year. 

TEST OF A 300-HORSE-POWER TURBINE. 


: The output of the generator is used for 
driving the tools in the machine shop, but 
as the capacity of the shop is not sufficient 
to utilize the whole power of the turbine 
or generators, the excess over shop re- 
quirements was taken up by a water 
rheostat which also served the purpose 
of maintaining a uniform load. 

Steam was supplied to the turbine by 
a 250-horse-power Babcock & Wilcox 
boiler with the same company’s super- 
heater attached and operated at a press- 
ure of twenty pounds. Several of the tests 
were made with superheated steam and 
several without, as stated in the tabulated 
results of the tests. This could be done 
conveniently, as the Babcock & Wilcox 
superheater can be thrown out of use at 
any time, and the pipes forming it filled 
with water, so as to add to the water heat- 
ing surface of the boiler. 

The power of the turbine depends 
upon the number of nozzles in action and 
these nozzles can be opened or closed by 
a hand wheel on each. The machine 
tested had twelve nozzles, but seven gave 
the rated capacity. It will be seen from 
this that the turbine is capable of great 
overloads. In connection with economy 
of steam and the ability to throw noz- 
zles into and out of action, it is at once 
apparent that each nozzle performs its 
function as perfectly when operating 
alone as when any other number of noz- 
zles is in operation. For this reason the 
turbine does not change its economy of 
steam per indicated horse-power, if such 
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TABLE OF DIFFERENT LOADS AND SPEEDS WHEN USING SUPERHEATED STEAM, 
EXCEPT WITH THREE NOZZLES. 


Loads. Relative Loads. | Speeds. Diff i A 
Nozzles Open. Horse-Power. “Per Cent. ! Revolutions oer Minute. | Sper Cane : 
8 352 100 750 + 8/10 of 1 
7 298 85 756 — 7/10 “1 
5 196 56 745 + 1/10 “1 
8 119 | 34 oo E tes rere 


RELATIVE ECONOMIES FOR DIFFERENT LOADS. 
These are shown by inspecting the tables of results, but the loads and economies 
are here given. 
TABLE OF RELATIVE STEAM CONSUMPTIONS FOR DIFFERENT LOADS, 
PER BRAKE-HORSE-POWER. 


Increase for 
ads Steam per Brake- 
Nozzles O Brake-H Relative Loads. Horse-P i Diminishing Loads, Re- 
SOM PRO j n Per Cent. oand ferred to Maximum Load. 
Superheated Steam. 
8 852 100 13.94 | 
7 298 ‘85 14.35 2.9 
5 196 56 15.53 11.4 
Saturated Steam. 
8 338 100 he 
7 285 86 2.6 
5 195 59 9.0 
8 119 36 8.1 


EFFECT OF SUPERHEATED STEAM. 
By comparing the results of the tests with superheated and saturated steam, the 
saving by the use of the former can be determined for the particular amount of 
superheating existing. As the tables show, the superheat steadily diminished as the 
load became lighter. This was caused by the fire and draught being light with the 
lighter loads. The superheat for the eight-nozzle load averaged 84 degrees Fahren- 
heit, while that for the five-nozzle load only averaged 16 degrees Fahrenheit. There 
is, therefore, scarcely any propriéty in making a comparison for the effect of super- 
heat, except with eight and seven-nozzle loads. 
TABLE SHOWING THE SAVING BY THE USE OF SUPERHEATED STEAM FOR 
EIGHT AND SEVEN-NOZZLE LOADS. 


i ea a e a va 
| 4 


Number , Amount of Steam Used | Dry Steam Used 


— 


Load with | Load with » Saving by Use 
be _per Brake-Horse- ' per Brake-Horse- 
sa A as ae S aa ATAA l Ppower withSu- | Power with Sat- ae Splat 
in Use. | Fahrenheit. | Horse-Power. | Horse-Power. asks ea | ei cts ha Per Cent. 
8 84 i 852  ' 883 | 13.94 15 17 | 8.8 
7 | 64 298 | = 285 | 14.35 15 56 | 84 


In all of the statements made in this report of the consumption « of superheated 


steam, the actual consumption without reduction to dry saturated steam as a standard 
is given. ‘This is customary, while with the results by saturated steam the moisture 
is deducted. 

THE RESULTS. 


“TESTS WITH SUPERHEATED STEAM. 
Number of nozzles open, eight (8). Average reading of barometer, 80.18 inches. Average 
temperature of room, 83 degrees Fahrenheit. 


| 


So Pa ae Ponte 5 
, | Be. oid. eee i eS 3 3 dg g RF. | eee. 
me, | g | 28g |eis | Sle de Heed GRE by Hi 
1902 s ag ET 5 So >s  £€°>S3 , BS “euT, Zye M Em ems 
` | ee! i n D D Š g i Ķ ker ok © Q vo -bO 
| EE &55s bes Sm SA FEF ge g PT 225 i 
| er a a age aes | ake 
AM. = 
May 22..... 8-9 4838 208.3 200.6 | 27.2 81 356.6 | 13.55 
HS OE op nate 9-10 | 4936 207.5 199.3 27.2 86 355.7 : 18.88 
eae 10-11 | 5083 207.7 202.1 | 27.2 91 357.8 | 14.21 
NE Io 11-12 | 4976 208.3 | 199.4 7.2 88 354.1 | 14.05 
P. M. 
Bt E a 12-1 4841 207.5 194.3 | 27.3 82 mor 843.5 | 14.09 
Be aes 1-2 4768 206.9 195.6 | 27.2 75 $ 344.4 | 13.84 
Independent | | | | 
average...| 8-2 | 4906 | 207 198.5 | 27.2 84 750 | 352 | 13.% 
| 


Number of nozzles open, seven (7). Average reading of barometer, 30.07 inches. Average 
temperature of room, 90 degrees Fahrenheit. 


P. m. | — | | 
May 22..... 2.10- 
3.10 | 4316 | 207.5 | 196.2 | 274 67 | ... | 299.8 | 14.89 
— 4.10! 4248 | 2073 | 1979 | 274 61 


207.8 | 14.29 
Independent 


average... 


——_——y, 


2.10- 
2.14 


| 


207.4 | 197.0 "A 64 298.4 | 14.85 


| 756 
es eee 
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could be determined, as does a recipro- 
cating engine. There is no range of 
temperature of any importance, in the 
turbine to cause condensation of steam. 
The principal cause of diminished 
economy with lighter loads than the 
rated load is the fact of constant fric- 
tion with all loads. At overloads there 
is even greater economy than with the 
rated load, for the reasons that extra 
nozzles are of maximum economy and 
the friction losses are constant. 

The turbine exhausted into a Worth- 
ington injector condenser and the 
vacuum was measured by means of a 
mercury column connected into the ex- 
haust chamber of the turbine. 

The water used by the boiler to make 
steam for the turbine was carefully 
weighed, correction being made for the 
overflow when starting the injector for 
feeding the boiler. l 

The height of the water when starting 
a test was noted, in order to reestab- 
lish this when desired. The water quanti- 
ties were determined for each hour 
separately during the tests and with such 
uniformity in amounts that one hour 
would have ,been sufficient to approxi- 
mately establish the rate of consump- 
tion of the turbine if such had been neces- 
sary. From the tables, however, it will 
be seen that longer periods were em- 
ployed. The hourly quantities are given 
because it is a matter of interest to know 
with what degree of uniformity hourly 
tests can be obtained. However, the 
final averages only should form the 
means of judging the economy of the 
turbine. 

When superheated steam was used, the 
amount of superheat was determined by 
a bare-stem Green thermometer inserted 
in a well of cylinder oil in the steam 
separator between the throttle and gov- 
ernor valves. When saturated steam was 
used the amount of moisture therein was 
determined by a Peabody throttling 
calorimeter drawing steam from the same 
place. The calorimeter discharge was 
weighed and deducted. 

A separator was located in the line of 
steam pipe near the turbine. When 
superheated steam was used no con- 
densation was weighed from the 
separator, but when saturated steam was 
used a quantity was continually dis- 
charged. This was weighed and deducted 
from the turbine consumption. There 
was a drain from the chamber which sup- 
plied the turbine nozzles, but it was con- 
sidered that such steam having once en- 
tered the apparatus undergoing the test, 
should not be deducted from the water 
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weighed. It accordingly was trapped and 


the discharge allowed to waste. 


The power measurement of which was 
desired was the brake-horse-power of the 
turbine. It might have been measured 
by some form of friction brake simulta- 
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used and their efficiency determined. The 
electrical measurements were made by 
accurate instruments and their errors 
were determined by taking them to the 
works of the Weston Electrical Instru- 
ment Company, Waverly Park, N. J. 
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TesrtiNe Room, Nuowine 100-Horse-PoweR DOUBLE-GENERATOR SET UNDER TEST. 


neously applied to each shaft on which 
the electric generators were secured, but, 
as the electrical power was needed for 
operating the shops, the generators were 


The efficiency of the generators was 
ascertained for each load carried. The 
friction was determined by driving them 
as motors by another generator. Other 


TESTS WITH SUPERHEATED STEAM. 


Number of nozzles open, five (5). 
temperature of room, 89 degrees Fahrenheit. 


Average reading of barometer, 29.79 inches. Average 


ET So. ees 
Date. 5 FEKE: Sas | 3 
1902. © wg 3 oF 3 i p> 
m | gtse | ssa | gos 
a < a F 
A M 
June 10..... 8.45- 
9.45 | 8068 199.2 196.5 
6e 46 9.45- 
10. 5| 8010 201.5 197.2 
r N 10.45- 
11.45 | 3020 201.4 196.1 
Independent | | 
average... | ene | 
' 11.45 | 3033 200.7 196 6 
| P.M. 
June 10..... 1.45- 
| 2.45 | 3107 201.4 196.7 
oe Se aces 2.45- 
| 8.45 | 3054 | 203.1 | 199.0 
TE Rais i 8.45- 
' 4.45 | 3025 202.7 197.5 
Indcpendent l 
average... 145 | 
4.45 | 38062 ` 202.4 197.7 
Average of | i 
both tests. | wae | eats 


g ' Be T ; . te be 
- | g8eee| SS E e | Sees 
sa Eosfa| 2.2 | 42 |ope3e 
sf Aeeke| gee | Gb | Getee 
> EE 2 os 3 £ TELA 
| f 
27.6 | 8 | 195.8 | 15.71 
27.4 12 | 197.8 | 15.26 
274 10 ... | 196.5 | 15.87 
| | 
27.5 10 748 | 196.5 | 16.44 
27.4 18 914.8 | 16.95 
27.8 15 1979 | 1548 
27.4 19 o.. | 194.7 | 15.54 
| | 
o74 | 16 | 747 196.0 ` 15.62 
i 
| ead | 145 | | 15.58 
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TESTS WITH SATURATED STEAM. 
Number of nozzles open, eight (8). Average reading of barometer, 29.92 inches. Average 


temperature of room, 90 degrees Fahrenheit. 


ok é : a ee ee 
3 g s% |g È 5 EB os |g 
Bi S. fE er gs a? a | ee | $ Bs. 
Date o | F3e |833| oa (SES) zag | cas | Eg | 2f 8 [5e2e 
we | | $2 iail ges | Ges 453 | $52 | E2 |20 d | dese 
sui [dot | eb | dee) F3 | ese | $2 | ES a |ë 
3 g3 |? z z ss, a |e 
k 8 aE 3 i E 3 Š aa 
A. M. 
May 28..... 8.15- 
9.15 | 5289 | 70 | 2.15 | 5107 | 204.7 | 196.2 | 26.7 | .... | 882.2 | 15.37 
uou 9.15- 
10.15 | 5078 | 70 | 2.15 |4896 | 206.2 | 196.2 ' 26.6 | .... | 882.4 14.73 
uou 10.15- 
11.15 | 5288 | 70 | 2.15 |5104 | 207.2 198.8 28.6 | .... |3822 | 15.87 
= 11.15- 
1215 | 5288 | 70 | 2.15 | 5101 | 207.4 198.9 26.6) .... |334.9 | 15.25 
Independent | | | o | 
average...| 8.15- ! | ! ! 
| 12.15 5288 ! 70 2.15 5052: 206.4 196.9 28.6 | 747 | 338.0 15.17 


Number of nozzles open, seven (7). Average reading of barometer, 29.90 inches. Average 


temperature of room, 97 degrees Fahrenheit. 


P. M. 
Mey 28..... 12.45- | 
1.45 | 4675 60 2.15 ; 4516 | 207.0 | 196.6 | 268 | .... | 284.4 | 15.88 
Tee anal 145- | 
2.45 | 4499 60 2.15 es 207.7 | 196.4 | 268 | .... |285.2 | 15.28 
Independent | z | E 


average. i 12.45- 


2.45 | 4587 | 60 2.15 4430 207.8 ee! 26.8 | 


746 284.8 15.36- 


Number of nozzles open, five (5). Average reading of barometer, 29.83 inches. Average 


temperature of room, 97 degrees Fahrenheit. 


P. M. | . | a 
May 28..... 8.00-' | | | | 7 | : 
400 | 8483 : 3°58 | 207.5 | 196.5 | 27.8 194.8 | 17.24 
ee 4-5 | 8219 ani 3100 | 207.8 195.1 : 27.4 | cal 15.85 
Independent | | | 
uverage.... 8-5 | 8851 | 51 2.15 | 8229 207.6 195.8 27.85 | 


im 
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TESTS WITH SATURATED STEAM. 
Number of nozzles open, three (8). Average reading of barometer, 29.81 inches. Average 


temperature of room, 80 degrees Fahrenheit. 


| 
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© JSE g | e448 | 48 35| 2 | pe 
a ae 
P. M. 
June 10..... 6.35- 
7.35 1996 33 2.15 1921 201.1 196.5 | 28.1 |... 115.0) 16.70 
A a 7.85- 
8.85 2098 33 2.15 2021 201.6 198.9 | 28.1 | .... | 122.0] 16.57 
Os WE apese 8.85- 
9.35 1984 33 2.15 1909 201.7 198.4 | 28.1 | .... | 121.5] 15.71 
Independent i | | | 
average... 6 85- | | | 
985 2026 38 | 2.15 ' 1950 , 201.5 197.9 28.1 751 (1189 16.40 


All barometer readings are reduced to 32 degrees Fahrenheit. 


losses were computed by well-known 
methods and under the actual conditions 
of temperature, speed and output. 

No tests were made to ascertain in- 
stantaneous effect in speed of change of 
load, or to see how quickly the normal 
speed was regained after the change. In 


regard to the permanent effect of change 
of load on speed, this can best be ob- 
served from the data given in the tables 
of results shown above. ‘The speeds and 
loads are here tabulated for convenience 
with percentages of variation of load and 
speed referred to these with eight noz- 
zles in operation. 
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Polycyclic Distribution of Electrical 
Energy. 


The Arnold-Bragetad-La Cour system 
is described in a serial in L Electri- 


cien. In all alternating-current instal- ` 


lations intended to furnish light and 
power the choice of frequency becomes 
difficult. High frequencies are better for 
lighting, while low frequencies give the 
best results for motor operation. In se- 
lecting the number of phases the motors 
alone are to be considered, as the single- 
phase system gives the best results for 
lighting. Further, the preferred methods 
for lighting and power distribution 
differ, and the varying calls of the motor 
service cause objectionable fluctuations 
in theslamps. It was to overcome these 
difficulties that the Arnold-Bragstad-La 
Cour system of transmitting superim- 
posed currente of different voltages and 
frequencies was devised. It is shown that 
by introducing the secondary current for 
lighting at the proper point in the 
primary power system, all reaction be- 
tween the two can be avoided. For a 
three-phase star system, without trans- 
formers, the single-phase current is in- 
troduced by a single line connecting the 
neutral points. In a single-phase sys- 
tem the secondary line is connected to the 
middle points of the single-phase arma- 
ture windings. For the two-phase sys- 
tem the single-phase current is intro- 
duced at the central pointe of the two 
armature windings. 

With these arrangements the inductive 
effect of the secondary current in the 
primary polyphase syetem is neutralized. 
The losses and line drop in each sys- 
tem are independent of the load on the 


other. When transformers are employed 
these must have two primary or 
secondary windings, as the case may be. 
In Bedell’s system these were not pro- 
vided, and as a consequence the mutual 
inductance caused a large voltage drop. 
In this system the windings are eo ar- 
ranged as to avoid this. Diagrams of 
the windings are shown for generators 
and transformers. In the three-phase 
system three single or one polyphase 
transformer may be used. 


— —— a 


The Standard Steel Car Compay is 
equipping its new plant for electric driv- 
ing throughout. A recent purchase from 
the Westinghouse Electric and Manufac- 
turing Company comprises two 375-kilo- 
watt, alternating-current generators, one 
400-kilowatt, direct-current generator, 
and a 300-kilowatt rotary converter for 
use as a connecting link between the two. 
This company has also purchased about 
fifty induction motors which will be used 
largely for direct connection to machine 
tools, 
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Electrical Notes from Europe. 


tric vehicles has been designed by 
the Lohner-Porsche Company, of 
In these electromobiles each of 


. N INTERESTING series of elec- 


Vienna. 


(By Our Special Correspondent.) 


tery is used. The batteries are well con- 
cealed inside the carriage-body, and the 
vehicle has a light and elegant appearance. 

The engravings show three types of 


-a E ie a es ee a | 
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the front wheels is provided with an in- 
dependent motor, doing away with the 
transmission mechanism which always 
causes a considerable loss of energy. The 
constructors have gone still further and 
have built the motor directly into the 
wheels. The armature crown, which will 
be observed in the engravings, is exterior 
and supported directly upon the spokes of 
the wheels, while the multipolar field 
which revolves within it is fixed on the end 
of the axle. As each wheel has its own 
motor, the differential mechanism is sup- 
pressed, and the whole arrangement is re- 
duced to its simplest terms. With the 
usual transmission devices from the motor 
to the wheel, whether in an electric or 
petrol system, it may be estimated that 
from forty to sixty per cent of the power 
is lost in the transmission, while in the 
present case the constructors claim an 
efficiency of eighty-five per cent. The 
speed is regulated by a controller which 
is operated by a lever at the right hand 
of the conductor. By different combina- 
tions of field, armature and resistances the 
vehicle can be given any speed from that 
of a walk to forty miles an hour. The 
arrangement of the steering wheel will be 
noted in front of the seat; it operates the 
front axle by a worm-gearing. For short 
distances, Planté batteries are preferred, 
but above thirty miles a pasted-plate bat- 
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MYLORD TyPpE—PETROL-ELECTRIC AUTOMOBILE. 


Lohner-Porsche electromobiles. The first 
is a Mylord of five to twelve horse-power, 
which carries a Planté battery for dis- 
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figure has about the same power and bat- 
tery capacity. The controller allows for 
five speeds, with a maximum of twenty- 
one miles an hour. A large vehicle is 
the break of sixteen places, in which the 
battery is carried underneath the body in 
a series of boxes which may be removed 
separately and are connected on the out- 
side by short cable sections. For distances 
up to twenty-one miles Planté cells are 
used, and pasted plates up to eighty miles. 
This vehicle has five speeds with a maxi- 
mum of twelve miles an hour. 

The same company has brought out a 
combination “petrol-electrie” vehicle. For 
several years past various attempts have 
been made to combine the electric and 
gasoline systems in an automobile which 
would thus have the advantages of both. 
The gasoline motor, in spite of its general 
adoption for automobiles, has certain dis- 
advantages which can not be overlooked. 
For instance, it can not be compared to 
the electric motor for quiet running, and 
its efficiency is not high. The power trans- 
mission from the motor to the wheel and 
the speed-changing mechanism involve a 
waste of energy. The electric system, 
using a controller to give the different 
speeds, is much more elastic and easy to 
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PETROL-ELECTRIC AUTOMOBILE—COUPE. 


tances within twenty-seven miles, and 
above that uses pasted plates. In the lat- 
ter case it will cover seventy-two miles on 
a single charge. The coupé shown in the 


manœuvre. The two main drawbacks of 
the electromobile are, of course, the use 
of heavy batteries and the limited dis- 
tance covered by the vehicle. Accordingly 
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several inventors have devised systeme in 
which a petrol motor, generally of smaller 
size than ordinary, is used to drive a 
dynamo. The current goes to the motors 
of the vehicle, just as in an ordinary 
electromobile. A small battery of ac- 
cumulators is connected in parallel on the 
dynamo, and its energy is used to help out 
the latter when its power is not sufficient, 
for instance, in mounting heavy grades. 
The dynamo keeps the battery always 
charged when running on a level, and in 
this case the petrol motor alone is suff- 
cient to propel the vehicle. In case of 
extra effort the battery may be instantly 
thrown in and its added force will nearly 
double the power, at least in the case of 
the Lohner-Porsche type. The arrange- 
ment may appear somewhat complicated, 
as we now have a gasoline motor, a dy- 
namo, a set of batteries and an electric 
motor, and the weight also would appear 
greater. But it must be remembered that 
the gasoline motor of an ordinary auto- 
mobile is quite heavy, in spite of the ef- 
forts which have been made to reduce the 
weight, especially as in a large-sized car 
a motor of fifty or sixty horse-power may 
be needed to give the required margin of 
power, when in fact only twenty or 
twenty-five horse-power is used in ordinary 
cases. The efficiency of the motor, run- 
ning thus at a light load, is greatly re- 
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The petrol-electric system is not more 
complicated than the gasoline automobile 
if the differential and the speed-changing 
mechanism is taken into account. A 
vehicle thus constructed has many ad- 
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propelled by the battery alone, as in pass- 
ing through cities, etc. 

Several types of petrol-electric vehicles 
have been built by the Lohner-Porsche 
Company before arriving at the 1902 
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PETROL-ELECTRIC AUTOMOBILE—1902 MODEL. 


vantages, as it possesses the easy and 
silent running and the facility of speed- 
changing by controller, which are peculiar 
to the electromobile, and at the same time 
will cover long distances which would be 
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BREAK FOR SIXTEEN PERSONS—PETROL-ELECTRIC AUTOMOBILE. 


duced; this efficiency will be increased, 
therefore, by using a motor which gives 
but a small margin above the average 
power, utilizing the excess to charge a 
battery while in normal running, and the 
latter will add its energy in the exceptional 
cases when the vehicle needs it. 


impossible with the former. As there are 
two independent sources of energy, one of 
these can be brought into use in case of a 
breakdown to the other. Another good 
point is that the petrol motor can be 
thrown off instantly by the simple move- 
ment of a lever, and the vehicle is then 


model, which is shown in, the engraving. 
It is a “Duc-tonneau” of four places. The 
motors are mounted directly on the front 
wheels as before, but have some improve- 
ments in detail, being also somewhat 
smaller in size. The petrol motor, 
mounted in the front box, is of the Mer- 
cedes type (Daimler make), which has 
already proved so successful in the petrol 
racing cars. The motor, which works 
generally at constant speed, is directly 
connected to the dynamo by a shaft which 
passes backward, and is provided with a 
flexible coupling to take up the shocks of 
the vehicle. The dynamo is protected 
below by a water and dust-tight case; it 1s 
a six-pole machine and has a maxımum 
capacity of twenty-one kilowatts. The 
current gocs to the controller, from which 
it is distributed to the motors. The ex- 
cess of current is used to charge a set 
of accumulators located in the rear part 
of the carriage-body. The controller 1s 
placed under the footboard and is worked 
by a lever below the steering-wheel. There 
are three main points on the motor field 
and armature, and between these are 1m- 
termediate resistances giving a total of 


_ fourteen speeds. By means of a switch 


the current may be reversed at any of these 
speeds. The Planté form of battery 1s 
preferred, as it gives a great supply of 
energy for a short period, and in fact the 
energy can be nearly doubled when it is 
required to mount a heavy grade. As the 
battery is always kept charged by the 
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dynamo when on a level, it takes only a 
small quantity of energy to keep it up to 
voltage. 

The electric motor of the “Nizza” 
(Nice), 1902, type has some novel feat- 
ures, but on account of the patent ques- 
tions a full description must be reserved 
for a future article. The interior field, 
fixed to the axle, has twelve poles, and the 
armature turns on the exterior upon 
specially designed bearings. 

The vehicle can be braked by using the 
action of the motor, which is thrown 
on short-circuit and thus develops a power- 
ful braking action. Besides, a band brake 
is applied to the rear wheels by a foot- 
pedal which also cuts the ourrent. The 
disposition of the vehicle allows the use of 
the same size wheel for front and rear 
(thirty-five-inch diameter with three and 
one-half-inch pneumatics) and thus only 
one size of the latter need be carried as 
a reserve, which is a decided advantage. 
The 1902 type will give a speed of thirty- 
five miles an hour on a five-per-cent grade, 
and from fifty to sixty on a level road. 
The petrol motor is light, being built for 
twenty-five to thirty horse-power, but with 
the addition of the battery the vehicle will 
develop fifty or sixty horse-power. When 
in the cities it can go several miles, using 
the battery alone, with the advantages of 
quiet running, then when the country is 
reached the petrol motor is thrown on. 
This facility of changing may be of great 
use when it is desired to pass by horses 
without frightening them, as by simply 
throwing a lever the petrol motor is cut 
off and the vehicle runs silently with the 
battery. 

Another feature of the vehicle is its use 
in military operations. An ordinary elec- 
tromobile is scarcely adapted for military 
manœuvres owing to the difficulty of 
charging the batteries. This drawback is 
overcome in the present type, and thus a 
source of electric energy is at hand, which 
may be put to different uses. The dynamo 
is sufficient to work two large are pro- 
jectors of eighty volts and cighty amperes, 
which may be used as searchlights to ex- 
plore the enemy’s posts. It will also sup- 
ply twenty arcs of ten amperes or 200 in- 
candescent lamps of sixteen candle-power, 
which may be used with temporary circuits 
for lighting the camp, field-hospitals, ete., 
besides the batteries provide a source of 
X-rays for surgery. 


An interesting hydraulic plant is that 
which has lately been constructed to 
utilize the power of the Rhone at Saint 
Maurice and transmit the energy to 
Lausanne, over a distance of thirty-five 
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miles. Contrary to the usual practice, 
direct current at 23,000 volts is used for 
the line and is then transformed at 
Lausanne to three-phase current, accord- 
ing to a system worked out by M. Thury, 
a well-known constructor. The dam 
across the Rhone is 280 feet long and 
gives a fall of 120 feet, representing about 
14,000 horse-power. An extensive system 
of canals and basins is used, the distance 
from the fall to the turbines being about 
two miles. An open canal takes the water 
from the dam, passing along the Rhone, 
from which it is separated by a masonry 
dike. The canal leads to an extensive 
reservoir of 4,500 square yards surface, 
where most of the sand and mud is de- 
posited. From here starts a second canal, 
partly closed and partly open, passing 
under the Jura-Simplon railway and the 
St. Barthelemy mountain torrent, and ar- 
riving at a second reservoir which further 
clears the water and acts also as a regu- 
lator of level. A penstock, eight feet in 
diameter, built of sheet iron tube, resting 
on masonry pillars, brings the water to 
the turbine station. There are five tur- 
bines of 1,000 horse-power each, working 
at 300 revolutions per minute under a 
102-foot head, besides two smaller tur- 
bines of 120 horse-power. The turbines 
drive ten direct-current dynamos in all, 
mounted in pairs on the same shaft with 
one of ihe turbines. These are Thury 
machines, giving 2,300 volts and 156 am- 
peres. The smaller turbines drive three- 
phase alternators for local use. The main 
transmission line, thirty-five miles long, 
crosses the Rhone, the Jura-Simplon road, 
passing along the Rhone Canal, and 
reaches Lausanne. A copper cable of 150 
square millimetres section is used for the 
line, supported on porcelain insulators. 
After feeding a 300-kilowatt motor in the 
Paudex cement factory, the line comes to 
the station at Lausanne, where it is trans- 
formed to three-phase current. The out- 
fit consists of five motors of 300 kilowatts, 
working at 150 amperes and 2,150 volts. 
Four of the motors drive each triphase 
alternator at 3,000 volts for the distribu- 
tion circuits of Lausanne and suburbs, 
while the fifth motor drives a 300-kilowatt 
generator for the city tramways. 


M. Branly has devised a new form of 
coherer which he claims to be much more 
simple and reliable than the ordinary type 
consisting of a tube filled with metal 
filings. ‘The latter has the advantage of 
being easy to construct, but after making 
a considerable number of experiments 
with filing tubes, M. Branly finds that 
they are not as reliable in their action as 
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they should be, probably on account of the 
great number of contacts between the 
filings and the effect of the repeated 
shocks upon the surface of the metal. He 
finds that a contact between a polished 
and an oxydized metal forms a coherer 
which is much more regular in its action, 
and at the same time is quite sensitive, 
even more so than the filing tube. By. 
using a coherer of this form he was able 
to suppress the independcnt striking de- 
vice and also increase the speed of trans- 
mission. The apparatus at the receiving 
station thus becomes considerably sim- 
plified, as it consists only of the coherer 
and the Morse receiver with its relay. 
The new coherer has the form of a tripod; 
a metal disc has fixed in it three metal 
rods which project vertically, these being 
pointed and slightly rounded at the ends. 
He makes the points of tempered steel 
and they are first polished, then oxydized 
at a determined temperature. The tripod 
rests upon a lower disc of polished stecl, 
forming thus three contacts. The degree 
of oxydation of the points and the polish 
of the metal are the influencing factors 
in this apparatus. The slight laver of 
oxide is rather durable and will last for 
several months. Two circuits are used; 
in the first a battery of one-half volt has 
one pole connected with the upper limit- 
screw of the Morse receiver; below the 
screw is a platinum tongue fixed to the 
armature, into which the current passes, 
and thence to the coils of the relay, the 
coherer, and returns to the battery. The 
second circuit includes the magnets of the 
Morse receiver and the relay contact 
which closes their circuit through a bat- 
terv. When a signal is received the 
coherer Lecomes conducting in the usual 
way and the first circuit becomes closed. 
This causes the relay to act and the arma- 
ture of the receiver is attracted; by its 
descent it breaks contact between the 
upper screw and the tongue, but continues 
its movement by the momentum acquired 
and strikes the lower screw. The tripod 
is connected mechanically with the screw 
and the slight shock which it receives is 
sufficient to cause a decohering action 
and the circuit is opened. The armature 
is lifted again by the spring and is ready 
to act on a second impulse. As the shock 
needed for the coherer is very slight, the 
play of the armature may be reduced, 
thus increasing the speed of transmission. 
In practice the tripod, which is of small 
size, is mounted upon a shelf formed by 
the extension of the lower part of the re- 
ceiver. In this way it receives a shock 
every time the armature strikes the lower 
screw. The coherer is removed from the 
influence of the sparks sent from its own 
station by an auxilary electro-magnet 
which is placed above it and serves to lift 
the whole tripod off the lower plate while 
the post is making the transmission. 
Paris, July 26. C. L. DURAND. 
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News from Great Britain. 


HE question of modifying the 
T present laws of the land in 
so far'` as they relate to ap- 
plications of electricity which has, dur- 
ing the past year, formed the subject 
of the deliberations of a committee of the 
Institution of Electrical Engineers was 
recently also the subject of a deputation 
to the Board of Trade. Just why Lord 
Salisbury, the Prime Minister, should 
have placed the onus of receiving such a 
deputation upon the latter body is not 
quite clear, inasmuch as no exception is 
being taken to the construction placed by 
the Board of Trade upon the existing 


‘regulations. The general feeling is that 


a thorough enquiry should be made by a 
royal commission with the object of de- 
termining to what extent the present con- 
ditions of electric supply are hampered 
and restricted by regulations made years 
ago when the industry was in a far 
different condition to that obtaining at 
present. As Mr. Swinburne, the president 
of the Institution, who led the deputa- 
tion—after having been introduced by 
Lord Kelvin—put it, in 1882 there seemed 
never any prospect of electricity being 
distributed over anything more than a 
parish, and this being so the Electric 
L.ghting Act of 1882 was framed on 
parochial lines. But, of course, the latest 
exploits of the power distribution com- 
panies, which deal with thousands of 
square miles, has changed all this, but the 
legislation remains the same. A similar 
state of affairs happens in the case of tram- 
ways. In all controversies on private en- 
terprise versus municipal trading, the 
most impartial observer must notice the 
great legal right given to local authorities 
in anything appertaining to a public con- 
venience, and in tramway matters this 
right of veto is strongly pronounced. Be- 
fore a trading concern can come before 
Parliament with a scheme for a tramway 
in any district, the consent of the particu- 
lar municipal body must be obtained else 
the proposal will not be looked at. And 
in certain instances, such as where the 
county councils are the road authority, 
two consents have to be obtained, and the 
deputation was only making a reasonable 
request in asking that the municipal 
bodies should oppose any scheme as an 
ordinary opponent and that all schemes 
should be considered on their merits irre- 
spective of the attitude of the munici- 
palities. Many instances of the arbitrari- 
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ness of local authorities in respect to tram- 
ways are to be found, a notable one being 
at Wolverhampton, where, after putting it 
upon a certain body of tramway promoters 
that their electrical energy should be 
taken from the corporation supply works, 
such a prohibitive price was asked for it 
that the scheme was dropped—apparently 
just what the corporation wished. Many 
other things were touched upon by the 
deputation, such as the use of overhead 
wires instead of costly underground mains, 
and also the limits of the size of converters 
and trunk mains. The result so far is 
only what one fears to be the usual fate 
of such applications, viz., the government 
practically agrees that something of the 
sort asked for is necessary, but are not 
particularly keen on giving it—mindful of 
the strength of municipal opposition. 
Municipal trading in competition with 
private enterprise is distinctly good for the 
public, but to start the latter handicapped 
in the manner indicated above tends to re- 
strict the competition and place a mo- 
nopoly in the hands of local authorities 
which is distinctly bad for the rate- 
payers. As something in the nature of a 
report, however, will be issued, nothing 
more need be said at present. 


The fire at the stores of the General 
Electrice Company, which resulted so dis- 
astrously to the employés, has raised a 
perfect hubbub, and the daily papers have 
all been full of comparisons between our 
methods of dealing with fires in high 
buildings and those employed in America 
and on the Continent. But whatever may 
be the merits of the systems in different 
countries one can not deprecate too 
strongly the criticisms hurled at the fire 
brigade as a brigade. No doubt something 
will be done when the inquest on the un- 
fortunate victims has been concluded. In 
the meantime, the General Electric Com- 
pany’s works have not been destroyed, as 
has been cabled abroad, but only a very 
small] portion of its London stores, which 
in no way will affect the business. 


An indication that electricity is becom- 
ing more and more the “poor man’s light” 
is afforded. by an order for some hundreds 
of “slot” electric meters by the Northern 
Counties Electricity Supply Company, a 
concern which is dealing with a large area 


in the northern colliery district of Great 
Britain. 


The extension of electricity supply in 
London continues at a great pace, and the 
latest addition to the existing means of 
supply was recently opened at Haggers- 
ton as a supplementary power-house to 
the present system of the Shoreditch 
Borough Council. This body, it will be 
remembered, was the first in the kingdom 
to start up a dust destructor in conjunc- 
tion with an electrical undertaking, and 
although this side of the question has not 
fulfilled every anticipation, an increasing 
demand for the current continues, the 
neighborhood being a peculiarly manu- 
facturing one with poor-class residents. 


Orders for the equipment of the power- 
house for the railway lines now undergo- 
ing electrification at the hands of Mr. 
Yerkes continue to be steadily given out, 
the most recent one being to the British 
Thomson-Houston Company for the 
switchboard, which will operate the ten 
5,000-kilowatt, 11,000-volt generators. 
This consists of forty-seven black enameled 
slate panels, viz.: four generator exciter 
panels, one exciter feeder panel, two 
rotary converter panels, one direct-cur- 
rent generator panel, one storage battery 
panel, two direct-current feeder panels, 
one low-tension transformer panel, three 
induction motor panels, twelve feeder 
panels, ten generator instrument panels, 
and ten controlling panels. Oil switches 
will control the feeder and generator cit- 
cuits. They will be capable of opening è 
dead short-circuit of the entire station, 
and will act as automatic circuit-breakers 
in the feeder circuit. They will also be 
capable of opening the circuit in the event 
of a reversal of current, thus forming an 
automatic circuit-breaker without the in- 
terposition of high-tension fuses. 


Tramway proposals in and around Lon- 
don this session have been providing Par- 
liament with more than the usual amount 
of discussion. After defeating two divi- 
sions in the House of Commons, the Lon- 
don County Council’s idea of a tramway 
along the Embankment has received & 
severe check at the hands of the lords, 
inasmuch as the House of Lords Commit- 
tee to which the bill has been referred has 
received an instruction to strike this par- 
ticular line out. The London County 
Council will therefore be left in the some- 
what unhappy position of having a sub- 
way tramway coming from the north run- 
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ning onto the Embankment without any 
physical connection with any other means 
of communication running south. In the 
west of London, the London United 
Tramways Company, flushed with success 
in connection with its tube railways, is 
making provision for local improvements 
and so gaining the consent of the various 
local authorities, with the result that an- 
other bill for extensive new tramways has 
been passed which will run right out into 
the country and seriously compete with 
the steam railways. 


The coronation illuminations, which, 
after a bad start, proved to be much more 
largely electrical than was at first sup- 
posed, have not yet had a chance to dis- 
play themselves, owing to the unfortunate 
and sudden illness of the King. One of 
the neatest and most compact of all is the 
Canadian triumphal arch in Whitehall, in 
the decoration of which some thousands 
of lamps were fitted. The Electric Light- 
ing Boards Company did a large business, 
and the chief sufferers through the post- 
ponement would appear to be the supply 
companies. 


The International Tramways Congress, 
which is running concurrently with the 
Light Railways Exhibition at the Agri- 
cultural Hall, London, began a couple of 
days ago, and by the programme, as is 
often the case with such functions, the 
members are asked to get through an in- 
ordinate amount of work in the shape of 
business meetings, dinners, receptions, 
visits, etc., of which I will have more to 
say in my next letter. As regards the ex- 
hibition, which is only the second of its 
kind ever held in Great Britain, a much 
more representative show has been got 
together than on the first occasion, which, 
by the way, was a pronounced success. 
The largest exhibitors are the Westing- 
house company, with a length of trolley 
tramway running the whole length of the 
hall and shown in actual operation, 
the British Thomson-Houston Company, 
Dick, Kerr & Company, Ferrante and 
several others of our large manufacturers. 
American goods in the shape of such de- 
tails as bonds, ete., are to be seen in great 
profusion, and the extension of the time 
of holding the show from seven to twelve 
days is a wise one. The presence of so 
many foreign delegates in London attend- 
ing the Tramways Congress lends an inter- 
national flavor to the exhibition, and we 
all hope that a more accelerated improve- 
ment in the facilities at present afforded 
for mechanical traction on public roads 
will follow as a consequence, 
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News comes from India that efforts 
are being made in that British possession 
to introduce a complete system of legisla- 
tion for regulating the supply and use of 
electrical energy, based upon the Electric 
Lighting Acts in force in Great Britain. 
Very little is heard of electrical matters 
in India, where, I believe, no legislation 
whatever exists in connection with elec- 
tricity, but in the happy event of the In- 
dian Electricity Bill, as it is called, being 
passed, investors should feel more safe in 
coming forward. 


For some years there have been a few 
municipal electric supply undertakings in 
Great Britain which have persistently, 
year by year, failed from the commercial 
point of view, and thus afforded the 


enemies of the electric light, for instance, 


a convenient peg upon which to hang an 
argument against us. One of the worst 
offenders in this respect has been the Sal- 
ford corporation electric supply under- 
taking. At various periods throughout 
the history of this concern “events” have 
happened which have created the im- 
pression that the management was not 
working with the maxima of harmony, 
and the last such “event” was that the 
resident engineer was called upon to re- 
sign, and was eventually refused an op- 
portunity of coming before the commit- 
tee. A few months ago, however, the elec- 
tric auditors of the borough made a re- 
quest that a competent person should be 
called upon to enquire into the adminis- 
tration of the undertaking and a judge 
of the high courts was appointed. A long 
enquiry revealed an unpleasant state of 
affairs in which everyone seemed to be 
accusing everybody else of shady tactics in 
respect of contracts and orders. In sum- 
ming up, the judge (whose final report 
has yet to come), without accusing any 
one of deliberate intention, thought the 
proceedings would not enhance the repu- 
tation of the consulting engineers nor 
one or two of the councilors. It is to 
be hoped that municipalities will take the 
lesson to heart. 


The much vexed question of real and 
imaginary damage from vibration due 
to the construction and working of tube 
railways in London has been met in a 
very satisfactory manner by Parliament 
this year, which should greatly simplify 
matters for the railway companies in 
future. In all new tube railway bills a 
standard clause will be inserted giving 
all land and property owners along the 
line of route the right to lodge a claim 
for damage within two years after the 
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date of the opening of the railway. If 
the company disputes the claim then the 
matter is to be settled by an arbitrator 
appointed by the Board of Trade if need 
be. This is much more expeditious than 
having a whole sheaf of clauses in every 
bill ror the protection of almost every 
house. 


The electrification of the railways of 
which Mr. Yerkes has secured the control 
is being pushed forward with the ob- 
ject of completing the work within the 
next twelve or eighteen months. As yet 
no work has been commenced as far as the 
running track of the inner circle is con- 
cerned, but orders for the power-house 
continue to go out. Among these is a 
supplementary order to Messrs. Babcock 
& Wilcox for sixteen further boilers, ag- 
gregating some 8,000 horse-power, and a 
number of E. P. S. storage batteries. 


In pursuance of its policy of getting 
at loggerheads with practically all the 
municipalities consequent on the passing 
of the Telephone Act of 1899, the Na- 
tional Telephone Company introduces a 
bill this session seeking to confer certain 
rights upon itself in respect of wayleaves 
at Hull, which the corporation has re- 
fused. The committee, however, imme- 
diately threw out the measure on learning 
that the corporation, in stopping the com- 
pany in this matter, had merely termi- 
nated an agreement by the ordinary six 
months’ notice, and were, therefore, well 
within their rights in so doing. 


The coronation illuminations which 
have had very little chance of being dis- 
played, were, from an electrical point of 
view, of a splendid character. Incan- 
descent lamps by the thousand, as well as 
arc lamps and Nernst lamps on the 
Canadian arch in Whitehall, would have 
produced an effect which would have 
somewhat surprised our good friends, the 
gas companies, and would further, in the 
opinion of those capable of judging, 
forced the load on the London electric 
supply companies up to a point equal to 
the top winter load. In this respect alone 
the King’s illness has meant the loss of 
many hundreds of pounds. 

London, July 26. 


— te 


A. W. 


When liquid silicon hydride is decom- 
posed by a series of electric sparks 
amorphous silicon is obtained, possessing 
reducing properties toward potassium 
permanganate, sulphate of copper, mer- 
cury perchloride and chloride of gold. 
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DEPRECIATION IN TELEPHONE 
PROPERTY—I. 


A SERIES OF PAPERS ON AN IMPORTANT 


TELEPHONE PROBLEM. 
BY FRED DE LAND. 


At the closing session of the first con- 
vention of the Interstate Telephone As- 
sociation, held in Chicago, last April, “a 
sharp discussion followed the reading of 
Dr. Herr’s paper,” on the “Cost of Con- 
struction and Maintenance of Telephone 
Plant.” During this discussion “a dele- 
gate from Louisville declared that Dr. 
Herr’s statement that the value of a plant 
depreciated ten per cent in a year was 
erroneous and so hurtful to the interests 
of the independent companies that he ad- 
vocated the elimination of the statement 
from the paper before publishing it with 
the other records of the conference.” 
Several delegates asserted that an allow- 
ance of three per cent was sufficient. 
Finally, on motion of Mr. Conklin, the 
following resolution was adopted: 

“Resolved, That it be the sense of this 
convention that the depreciation in a well- 
constructed and well-engineered telephone 
plant should not exceed five per cent per 
annum.” 

For more than fifteen years experi- 
enced telephone men have held that de- 
preciation signifies more than mainte- 
nance or repairs; it means in its broadest 
sense a constant charge against the prop- 
erty and consequently a legitimate de- 
duction from gross receipts before the 
true earning power of the property can 
be determined. These telephone men of 
wide experience, who have striven with 
every phase of the problem, know full 
well that taken as a whole all the property 
employed in the telephone business, ex- 
cepting the buildings and the ducts, has 
been wholly replaced on an average of at 
least once in ten years. And the records 
of many independent companies show 
even a more frequent replacement. Thus 
the only conclusion that many thoughtful 
telephone men can come to is that Dr. 
Herr was right in stating, as reported, 
that an allowance of ten per cent per 
annum for depreciation must be made 
before the true earning power of a plant 
could be determined. 

This allowance of ten per cent is not 
only reasonable and just, but absolutely 
necessary if the plant is to be properly 
and honestly maintained. Moreover, the 
highest court in the land has sanctioned 
the including in operating expenses of 
proper charges to cover the lessening in 
value through depreciation; hence there 
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is ample legal justification for including 
this allowance of ten per cent when de- 
termining what rate will yield a profit 
on the hazardous investment. 

In one case before the United States 
Supreme Court (108 U. S., 277), where 
the court was considering whether, when 
money has been lost by a railroad com- 
pany through depreciation of its property, 
such losses may be deducted from the 
earnings as a part of the expense account, 
the court held that “the judgment of the 
circuit court is reversed and the cause re- 
manded, with instructions to deduct from 
the amount of earnings, as ascertained 
upon the former trial, the items of $22,000 
depreciation in the value of bonds, and 
$5,225 depreciation in the value of cotton- 
press stock, together with such other sums 
included in the items of $51,155.44, de- 
preciation in book accounts and choses in 
action, and $106,014.62, depreciation in 
value of the street connection track, as 
upon further hearing shall be found to 
represent losses accruing to the company 
between certain dates.” 

Again, Mr. Justice Harlan (in 174 
U. S., 757) held: “The contention of 
the appellant in the present case is that 
in ascertaining what are just rates, the 
court should take into consideration the 
cost of this plant, the cost per annum of 
operating the plant, including interest 
paid on money borrowed, and reason- 
ably necessary to be used in construct- 
ing the same, the annual depreciation of 
the plant from natural causes resulting 
from its use, and a fair profit to the com- 
pany over and above such charges for its 
services in supplying the water to con- 
sumers, either by way of interest on the 
money it has expended for the public 
use, or upon some other fair and equit- 
able basis. Undoubtedly all these mat- 
ters ought to be taken into considera- 
tion, and such weight be given to them, 
when rates are being fixed, as under all 
circumstances will be just to the company 
and to the public. The basis of calcula- 
tion suggested by the appellant is, how- 
ever, defective in not requiring the real 
value of the property and the fair value 
in themselves of the service rendered to 
be taken into consideration.” 

Mr. Justice Barnard, sitting in Equity 
Court No. 2, in the Supreme Court of the 
District of Columbia, delivered the opin- 
icn that “the companies furnishing the 
lower rates have generally been in busi- 
ness only a short time, and it is not clear 
from the evidence that they can make 
any profits at the rates charged, and at 
the same time keep up the plants in good 
condition. There are certain con- 
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tingencies that must be anticipated. 
Depreciation of overhead plants and un- 
derground plants must be calculated 
upon and provided for. In overhead 
construction sleet and windstorms and 
large fires often do great damage. With 
a new company these things are not 
so carefully considered in making up 
statements as to the annual income and 
profits, experience being required to ar- 
rive at any certainty as to the business 
being profitable or otherwise.” 

Another official opinion of the pro- 
pricty of including a proper charge for 
depreciation in estimating the value of 
telephone properties is found in the an- 
nual report of the State Board of As- 
sexsors of New Jersey. For this board, 
in “estimating the true value of average 
construction of telephone property in the 
public streets and highways” for the pur- 
poses of taxation, makes “an allowance 
of thirty-three and one-third per cent for 
depreciation.” The “estimated value 
(allowing for depreciation) of telephone 
lines” is given as follows: 


County lines, 1 mile overhead pole con- 
structions .. 4 at poirie iie sees 
City lines, 1 mile overhead pole construc- 


COM acre aettetier wath O eed eae: Sas 200 
One mile bare copper wire in place (each 

WIEN obani aE vente T tae aCe eene 13 
One mile lead-covered aerial cable in place 

(20 PANS). none case des 2s. gees 545 
One mile lead-covcred aerial cable in place 

(OUSDAITS) xtc ceateeees das Eneka 915 
One mile lead-covered aerial cable in place 

(100 pairs)........ e Tara aimee meh tenatd- anaes 1,650 


The following tabulation of amounts 
annually expended in the construction of 
a certain telephone system, as presented 
in the sworn testimony given by the treas- 
urer of a Bell licensee company, is an ex- 
cellent illustration to show how close to 
the actual cost of depreciation an arbi- 
trary charge of ten per cent per annum 
may come. The treasurer’s testimony is 
as follows: 


We commenced our construction in 
1881, and we went on constructing and 
expending different amounts in different 
vears until 1895. At the end of 1895 
we had completed a new system, and to 
be sure that it agreed with what we had 
in our books on account of capital ex- 
penditure, we had it revalued, and the val- 
uation came then to $648,232. We then 
took the amounts that had been spent 
year by year and took off ten per cent each 
year, and added the new construction ; 
and the amount that it showed was, ac- 
cording to that, $701,707.62. These 
amounts are so nearly correct that it con- 
firmed what we had previously arrived 
at generally and in other places—that © 
ten per cent was the proper amount for 
depreciation of telephone plants for that 
time. 

He further testified that this ten per 
cent “was in addition to the regular 


maintenance charge,” and that 
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Constant changes are taking place 
in the telephone business. When a tele- 
phone exchange has grown to a certain 
extent the previous plant has to be got 
rid of and a new plant put up. A 
certain system of switchboards is not 
sufficient for the requirements of a larger 
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each year? Moreover, if the business is 
honestly conducted and there is no in- 
tention of unloading undesirable property 
on inexperienced investors, how can there 
be anything “hurtful” in anticipating the 
different phases of depreciation and pro- 


Cost of Plant Depreciation 


oftice. They have to be taken out and 
thrown away, and a new system intro- 
duced. These are things that can not 
be looked after year by year, but only 
at stated periods in the history of a tele- 
phone exchange when a complete change 
has to be made, and the money has to be 
provided to make the change. What you 
find in our regular payrolls for mainte- 
nance is simply general repairs to the 
system as it is then running. Beyond 
that, there is the new construction that 
has to be done for an entire change of 
system—small poles taken down and big 
poles put up in their places, and finally 
big poles taken down altogether and un- 
derground work put in; and that, in our 
experience between 1880 and 1895 re- 
quired an annual setting aside of ten per 
cent. 

He further testified that in his ex- 
perience, after “having audited the ac- 
counts of banks, insurance companies 
and railways,” he found “the financial 
transactions of telephone companies the 
most difficult of any because of 
the constant change, and never ending of 
any one particular piece of plant. Every 
new: subscriber is practically an increase 
to the construction account; and yet 
when you arrive at a certain stage you 
have to wipe a large portion of nearly 
all of it out, to replace it with something 
else.” 

If the experience of Bell telephone 
managers covering a period of twenty- 
five years clearly proves the existence of 
certain tangible conditions that tend to 
lessen in value the investment in tele- 
phone property, either directly through 
a reduced valuation or indirectly through 
a diminished earning power, are inde 
pendents not doing themselves and the 
cause grave injury by not accepting Dr. 
Herr’s statement as correct that full ten 
per cent must be allowed for depreciation 


Cost of Plant 

January 1. During Year. , December 81. 10 Per Cent. 
1881 | ee eee $40,900 00 $40,900 00 $4,090 00 
1882 $36,810 00 12,455 57 49 265 57 4,926 56 
1583 44,339 01 14,771 67 59,110 68 5,911 07 
1884 53,199 61 21,756 91 74,956 52 7,495 65 
1885 . 67,460 87 20,145 75 87,606 62 8,760 66 
1886 78,845 96 49,109 70 127,955 66 12.745 57 
1887 115.160 09 40,129 15 155,289 24 15,528 42 
1888 139,760 92 43,863 Ys 173,624 30 17,862 43 
1889 156,281 87 54,732 87 211 094 24 21.109 42 
1890 189,984 82 81.158 21 271,143 08 27,114 80 
1891 244,028 73 127,022 82 $71,051 55 37,105 15 
1892 333,946 40 176,381 46 510,777 86 51,077 79 
1893 459,700 06 170,633 77 630,338 83 63.038 38 
1894 567,300 45 146, 2&3 76 718,589 21 71.858 92 
1895 642,185 29 09,522 33 701,707 62 | a ee wee 


viding for the probable loss in some form 
of investment, insurance or depreciation 
allowance when determining what rates 
will yield a profitable return on the actual 
cash investment ? 

Studied from any honest point of view 
that includes safeguarding the actual in- 
vestment and assuring to subscribers a 
modern high-class comprehensive and 
continuous service, there appears not only 
one but many phases of depreciation, all 
of which must be reckoned with. There 
are (1) depreciation from ordinary wear 
and tear in service and from breakage. 
(2) Depreciation from improvements in 
the art, rendering it economical to replace 
old with improved equipment, and to re- 
build and make metallic all circuits. (3) 
Depreciation from excessive and unex- 
pected growth, making necessary the en- 
tire rebuilding of circuits and the entire 
replacement of equipment. (4) Depre- 
ciation, due to lack of capital necessary to 
make extensions absolutely essential, if 
prestige is to be maintained. (5) De- 
preciation, due to unexpected and de- 
structive effects of storms of wind, sleet 
and snow that no amount of engineering 
skill or of constructive ability can pro- 
vide against, unless all lines are placed 
underground. (6) Depreciation from un- 
avoidable friction with new and with old 
independent companies in neighboring 
towns, resulting in destructive rate-cut- 
ting, in absence of cooperation, and in 
delaying or preventing the united action 
that would lead to the adoption of a 
standardized method of construction and 
equipment of uniform rates and of an 
equitable interchange of toll service. As 
Dr. Bennett explained at the Des Moines 
convenfion, there are independents who 
“build up the man of straw, known as 
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‘mutual’ service, or who claim to worship 
their telephone deity by giving the public 
telephone service at less than cost, by 
throwing their time in as nothing and 
their money to suffer the consequence of 
the moth and rust.” (7) Depreciation 
from the agitation of public ownership 
movements that tend to retard the normal 
healthy growth of the system through 
the withholding of contracts in anticipa- 
tion of a lower rate or a more compre- 


hensive service. 
There are other phases, but let us first 


consider these seven. 

The first phase to be considered is de- 
preciation or a lessening in value through 
ordinary wear and tear in service and from 
ordinary breakage in service. This is a 
phase properly chargeable to current ex- 
penses through the maintenance account, 
the breakage or lessened life of the dif- 
ferent parts appearing in the account as 
repairs, and is so treated by the Bell com- 
panies, and this maintenance account is 
an account separate and distinct from the 
accounts kept to care for other phases of 
depreciation. Let us see if men experi- 
enced in allied lines advise similar treat- 


ment. 
Mr. George Wilkinson told the mem- 
bers of the Illinois Association of Public 


Accountants that— 

The modern way is to write off a cer- 
tain percentage of the value of the de- 
structible plant each year, charging the 
amount against the earnings and credit- 
ing same to the asset account, thereby re- 
ducing it on the books, or, if preferred, 
crediting the amount to “replacement re- 
serve account,” thereby creating a liabil- 
itv, and leaving the assets intact. This 
method of charging a stated proportion 
of the cost of the plant against each 
year’s earnings has one principal advan- 
tage. It distributes the cost of replacing 
the plant evenly over the life of the busi- 
ness, instead of allowing the entire cost 
of replacement to fall against the year 
or the two years in which such replace- 
ment has to be made. . All repairs 
and maintenance are charged against 
carmings as an expense; all additions and 
improvements are charged to plant ac- 
count, and go to increase the investment, 
but all replacements and renewals may 
be charged to replacement reserve ac- 
count. 

The charge to be made against the 
carnings of a telephone company, with 
respect to depreciation upon its plant, 
should, in my opinion, be at the rate of 
ten per cent per annum on the average 
amount of plant in use throughout the 
vear, based on the actual cost of construc- 
tion. This charge for depreciation is 
separate and distinct from the charge for 
current repairs and maintenance, and is 
made to provide against the inevitable 
decay of the plant and the superannua+ 
tion of the equipment. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Induction Motors. 

In the discussion of Mr. Ehborall’s 
paper presented to the English Institu- 
tion of Electrical Engineers, Mr. H. S. 
Meyer took issue in some of the opin- 
ions expressed as to the limited size of 
squirrel-cage motors. Mr. Alexander 
Rothert replies to the objections of Mr. 
Meyer as follows: While Americans are 
leading in long-distance transmission 
and size of machines, the design of poly- 
phase machinery has been more carefully 
studied in Europe. The slip with squir- 
rel-cage motors should not be less than 
six to seven per cent, otherwise the start- 
ing current will be excessive at any load. 
The influence of a squirrel-cage motor 
whose capacity is one-tenth of the gen- 
erator output, when starting without 
compensator, will in most cases be equal 
to or worse than a full load of the gen- 
erator with a power-factor of eight-tenths 
instantly switched on. Such is the in- 
fluence on the generator alone, not to 
speak of the drop in the mains. Ac- 
cordingly, in large stations a motor with 
one one-hundredth of the generator out- 
put could produce a drop of about two 
per cent in the generator, plus the con- 
siderable drop in the transformers, 
mains, etc. These figures show that 
squirrel-cage motors and lighting can not 
be fed by the same generators. With 
the exception of special cases, where slip 
rings are not permissible, there is no ex- 
cuse for using squirrel-cage motors where 
rheostatic motors can be used, as the lat- 
ter easily start at any load with little 
current and have a higher efficiency. In 
by far the most Continental lighting sta- 
tions working on the three-phase system 
all motors of three horse-power and up- 
ward are required to be of the rheostatic 
type. Experience shows that most motors 
start with an overload, a smaller percent- 
age against full load, and very few indeed 
with less than half load.—Electrictan 
(London), July 11. 

A 
The Steam Turbine. 

Mr. S. E. Fedden, city electrical en- 
gineer, has installed several large steam 
turbines in the Sheffield power station. 
hese have an output of 1,500 kilowatts 


each, and with their condensers occupy 


only a space of 730 feet. Mr. Fedden, in 


of the World. 


a paper read before the Municipal Elec- 
trical Association, gives his reasons for 
selecting the steam turbine in place of 
the reciprocating engine. The turbine 
has been meeting with signal success in 
late years, and many engineers are now 
considering whether it is not destined to 
revolutionize the means of obtaining 
power from steam both by land and sea. 
The author suggests that inventors 
should turn their attention toward bring- 
ing to perfection gas turbines, these com- 
bining the ideal engine with the 
most economical way of obtaining 
energy from coal. The fundamental 
principle attending all methods of 
electrical work is implied by the word 
“velocity,” a requirement eminently pos- 
sessed by the dynamo, motor and rotary 
converter, but not possessed by the prime 
mover, the modern reciprocating engine. 
Attention was, therefore, directed toward 
increasing the speed of the engine, so as 
to adapt it for direct coupling with a 
high-speed dynamo. These efforts have 
been attended with success by the devel- 
opment of the high-speed steam turbine. 
Taking into consideration the large de- 


mands for electrical energy which must 


be met in the near future, it seems prob- 
able that the size of the generator and 
slow-speed engine would become unman- 
ageable; also great difficulties would be 
experienced in shipping and erecting 
these. The aim of all engineers should 
be simplicity, and the modern reciprocat- 
ing engine, with its numerous compli- 
cations, can not by any means be consid- 
ered the embodiment of this principle. 
Enginecrs laying down new plant have to 
consider the increased cost of building, 
the larger floor space required, the long 
lengths of steam and exhaust piping, 
valve-opening gears and heavy cranes 
for lifting, which are required in the 
case of large reciprocating engines, as 
against the simple requirements of a sta- 
tion laid out with steam turbines. The 
massive nature of the foundations, the 
time required for delivery and erection 
of large plants, are items which often 
seriously delay the speedy completion of 
contracts. From the year 1885 until 
1890 nearly all the turbines manufac- 
tured were non-condensing and of small 
type. They were not economical; but 


great improvement both in construction 
and design has since been made in them. 
In the operation of the plant the priming 
or wet steam simply causes momentary 
slackening of speed until the turbine 
clears itself of water. Other advantages 
are as follows: The absolutely steady 
nature of turning movement; entire ab- 
sence of cylinder lubrication, allowing 
all the condensed steam to be returned to 
the boilers. The time occupied in clean- 
ing down is brought to a minimum, and 
is about one-sixth of that required in the 
reciprocating engine of a similar capa- 
city. Superheated steam can be used to 
greatest advantage, and the cost for at- 
tention and repairs is small. In laying 
down a steam turbine plant the main 
factors to be considered are good vacuum 
in the condenser and arrangements for 
high superheat. From tests taken on the 
1,250-kilowatt steam turbine sets now 
working at Elberfield, it was shown that 
there was a gain of twelve per cent with 
fifty-five degrees centigrade superheat, 
and that every inch of vacuum improves 
the steam consumption by four per cent. 
It is also shown that the steam consump- 
tion per horse-power in the turbines, 
other things being equal, decreases con- 
stantly with the increase of loads.—blec- 
trician (London), July 18. 
f 


Electrically Driven Centrifugal Pumps in 
tho Horcajo Mines, Spain. 


The mines in question are situated 1n 
the mountains, five hours from the near- 
est railway station. With the exploita- 
tion of the mines, shafts had to be push 
deeper and deeper and trouble from water 
increased. At first various types of 
pumping engine had been tried without 
success. Finally a proposition was re- 
ceived from Messrs. Sulzer Brothers, 0 
Winterthur, Switzerland, to effect the 
pumping by means of their new ae 
pressure centrifugal pumps coupled wilh 
electric motors. There was at this time 
an electric power plant at the mines. This 
proposal was accepted and the pumps 12° 
stalled according to the following scheme. 
They are arranged in sets of three, all 
being quadruple centrifugals. The low 
est is placed at a depth of 388 metres 
and raises the water from the pumps be- 
low to the second pump which in turn 
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delivers it, still under pressure, to the 
third pump, no air entering the hydraul- 
ic system. The whole bulk of the water 
flows through all the pumps which con- 
sequently do the same duty at the same 
speed. Each of the pumps has to over- 
come a mean head of 129.3 metres, al- 
though they are not the same vertical 
distance apart. The pumps consist of a 
nickel-steel shaft, bearing four wheels, 
twenty inches in diameter, arranged in 
pairs on both sides of fixed discs. The 
discs are set in guide blades on either 
side. 
terthur works, an efficiency of seventy- 
seven per cent was obtained. In the 
mines the pumps have a speed of 980 
revolutions per minute- and raise 925 
gallons of water per minute to the height 
of 425 feet. The driving motors, built 
by Brown, Boveri & Company, of Baden, 
are of the short-circuited rotar-induction 
type. The pressure used is 1,000 volts 
and the constructors: guaranteed an 
efficiency of ninety-four per cent, with a 
power-factor of 0.85, with a full load of 
250 horse-power. The short-circuited 
armature has answered very well. Centrif- 
fugal pumps can start under zero torque 
which increases gradually. The motors 
are started with their pumps through an 
auto-transformer. The latter being 
switched in, the first motor is joined to 
the starting bar and takes from 200 to 
240 amperes, but very rapidly gets up to 
synchronism. The connection is then 
changed, throwing the first motor to the 
main bus-bars, while the second is con- 
nected to the auto-transformer. In ‘this 
way all three motors are brought up to 
speed. As the generator units are much 
weaker than the group of motors whicn 
work together, one engine is first run at 
a speed slightly below normal. The 
pumps will not be able to overcome the 
hydraulic pressure in the pipe system, 
and hence absorb only about thirty-five 
horse-power each. When the motors have 
all attained synchronism the engine 
speed is increased with the aid of the gov- 
ernor until the water delivery commenccs. 
There can be no doubt that this pumping 
system offers a remarkable adaptability 
to the peculiar difficulties in question, to 
keep a mine which is constantly being 
deepened free of water. The total effi- 
ciency of the centrifugal pump is not so 
high, but this is counterbalanced by the 
inherent advantages of this type of 
motor.—Engineering (London), July 18. 


A 


Electric Ropeways. 


Switzerland, from its conformation, 
may be considered as the country of rope- 
ways. Wherever a hill commands a good 
view or interferes with a road, a ropeway 
is constructed. The number of these is 
very great, but one of the most interesting 
is described by Mr. De Vevey in this 


In the tests conducted at the Win- 
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article. This connects the village of Lu- 
zerne with the heights of the Gutsch. It 
is the most recent example of these in- 
stallations and uses electric power for 
operating the cars. The length of the line 
is considerable, being 1,588 metres, with a 
difference in altitude of 416 metres. The 
grades vary from 13 to 34 per cent. One 
tunnel of 114 metres spans the road, the 
rest being in the open air. Many curves 
are rounded having a radius of 500 
metres. The gauge is one metre and the 
weight of the rails 23 kilogrammes per 
metre. The tractive cable has a diameter 
of 31 millimetres. It weighs three and a 


quarter kilogrammes per metre and has a 


breaking strain of 134 kilogrammes per 
square millimetre. The rolling stock con- 
sists of two cars fixed to the extremities 
of the cable, the latter running on guides 
between the rails. It is driven by a 70- 
horse-power electric motor operating on 
continuous current. The generating sta- 
tion includes two belted thirty-horse- 
power generators, one being held in re- 
serve. The prime-movers, which drive the 
generators, are gas engines eupplied by a 
local generator. From the generating 
station the current is carried to a sub- 
station, installed at the upper terminus 
by a line of two conductors 600 metres 
long, with a cross-section of 75 square 
millimetres, and it is supported on poles 
and double-petticoat insulators. The sub- 
station contains a battery of accumulators 
composed of 114 pollak elements, with a 
capacity of 402 ampere-hours, at a rate 
of discharge of three hours or 276 ampere- 
hours per one-hour discharge. The nor- 
mal rate of charge is 180 amperes. When 
the descending car is loaded and the 
mounting car empty, the driving motor 
operates as a generator and charges the 
accumulators. The battery supplements 
the electric generators during heavy load 
when the travel is great, but during stops 
between consecutive trips the generators 
charge the battery. Except during the 
morning and evening, when the difference 
in load is great, the batteries alone drive 
the motor and furnish lighting for all the 
stations. Each car weighs 5,200 kilo- 
grammes empty and about 8,140 kilo- 
grammes loaded. The average speed is 
150 metres a second. The cars are fur- 
nished with automatic and hand-brakes. 
With an average of twenty trains per day, 
this roadway carries 13,000 passengers 
and 120 tons of merchandise per month. 
The financial results are excellent and the 
operation regular, without accident.— 
L Electricien (Paris), July 12. 
A 


On the Effect of Low Temperature on 
the Recovery of Overstrained Iron 
and Steel. 


It is well known that the recovery from 
overstrain is more rapid in the case of 
wrought iron than steel, but in either case 
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the recovery is completed in a few mo- 
ments by exposing the material to the 
temperature of boiling water. It ap- 
peared probable that the exposure of the 
overstrained bar to a low temperature 
might produce a retarding effect upon 
recovery. The behavior of overstrained 
metal under low temperatures is not only 
interesting from a purely physical point 
of view, but is of importance in practical 
applications. Experience has shown that 
iron and steel exhibit the same tendency 
to recover their elasticity with time, 
whether the strain be tension, compres- 
sion, shear or bending. As tension ex- 
periments are more easily carried out, 
this method was adopted by Mr. E. G. 
Coker in this investigation. Annealed 
bars were taken from a piece of steel 
boiler-plate and stretched beyond the 
yield-point in the usual way. Imme- 
diately after the condition of each bar 
was examined by resetting the exten- 
someter and subjecting the material to a 
cycle of strain and the results recorded. 
If a bar overstrained in this way be al- 
lowed to rest in a room of ordinary tem- 
perature, it will begin to recover at first 
very rapidly, but after a lapse of time, 
more slowly, regaining its primitive 
elastic condition in three or four hours, 
provided the permanent extension is not 
more than two or three per cent. As a 
means of comparison, previous experi- 
ments were made on a bar cut from the 
same plate. This showed complete re- 
covery in four hours and was character- 
istic of the material under the conditions. 
The effect of temperature was then de- 
termined. The bar was first strained be- 
yond the recovery-point and the recovery- 
loop determined immediately afterward. 
It is then exposed for about six weeks 
to a temperature below freezing and the 
recovery-curve again determined. This 
showed that there was no recovery during 
that time, and that a temperature below 
that of melting ice caused a complete ar- 
rest of recovery. The same experiment 
was conducted on wrought-iron bars. As 
is known, iron recovers from overstrain 
at a comparatively rapid rate, as com- 
pared with steel. The conditions of ex- 
periment were nearly the same. The bar 
showed a decided recovery during the 
first six weeks, but at this point no 
further change took place. The explana- 
tion given for this is that beyond a cer- 
tain point the action of the low tempera- 
ture is insufficient to maintain conditions 
of overstrain which, therefore, gradually 
diminish until the point is reached at 
which the tendency to recover is balanced 
by the opposing action of temperature. 
In the case of steel the tendency to re- 
cover from overstrain is entirely balanced 
by the opposing effect of temperature, 
and its recovery is in consequence en- 
tirely arrested.—Physical Review, Au- 
gust. 
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Electrical 
Patents 


A thermoelectric element having dis- 
tinct advantages has been invented by Mr. 
Charles B. Thwing, of Galesburg, Il., 
who has sold his entire interest to Louis 
S. Langville, of New York city. It is 
well known that the electro-motive force 
generated by the unequal heating of the 
junction of a thermoelectric pair is very 
small, and it has been sought to find such 
alloys of metals as would make this elec- 
tromotive force as large as possible. The 
inventor has adopted for the positive ele- 
ment a metal as refractory as the nickel 
alloys commonly used for the negative 
element and has sought to increase the 
electromotive force by finding suitable 
alloys of nickel for the negative element. 
Thus if iron be used for the positive ele- 
ment it will give with a suitable negative 
element an electromotive force about one- 
half as high as that obtained from anti- 
mony and zinc alloy, while it is stated at 
the same time possessing such superior 
conductivity and strength that four such 
elements occupy no more space than one 
of the antimony-zine elements having an 
equal resistance, while the strength is 
much greater. Another feature of im- 
portance resides in the fact that the high 
melting-point of the metals used makes it 
possible to braze the joints together, thus 
enabling them to be heated to a red heat 
in use without in the slightest degree im- 
pairing either the mechanical strength or 
the electrical conductivity of the junction. 
For the positive element there is employed 
iron or any alloy in which iron predomi- 
nates. For the negative element there 
is used an alloy of nickel and copper of 
the chemical composition Ni,Cu, having 
the proportions, by weight, of 1,746 parts 
nickel to 1,264 parts copper. It will, of 
course, be understood that these exact 
proportions may be deviated from to some 
extent without greatly impairing the elec- 
trical qualities of the alloy. This alloy 
is very strong, ductile and practically non- 
oxidizable. The pair may be assembled in 
any preferred form, the nature of the ma- 
terials used being such as to readily adapt 
them to use in any desired situation. The 
elements may be cast one upon the other 
or joined by brazing or other hard solder- 
ing. An alloy of copper and antimony in 
the proportions of nine of copper to one 
of antimony, which has a melting-point 
slightly below that of copper, may be em- 
ployed for the solder, or copper itself may 
be used therefor, since its melting-point 
is lower than that of either of the metals 
used for the elements. ‘The higher the 
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melting-point of the solder the higher the 
temperature that may be employed in the 
operation of the generator. 

An improvement in sparking coils has 
just been patented by Mr. Charles F. 
Splitdorf, of New York city, the object 


New ARRANGEMENT IN SPARKING COILS. 


being to provide an improved casing for 
coils of the jump-spark type to render 
the same strong and durable, impervious 
to moisture, and having the quality of 
non-conductiveness to such an extent as 
to prevent leakage of the electric current 
therefrom. To these ends the casing com- 
prises an outer cylindrical shell composed 
of fibre or other infrangible substance 
possessing to some extent the quality of 
resisting the passage of an electric cur- 
rent. Within the shell is arranged a 
cylindrical roll of thin sheet rubber, 
either hard or soft, that is wrapped upon 
itself to form a plurality of thicknesses. 


Outer end discs, also of fibre or the like, 
close the ends of the casing, and thin 


sheets of rubber are interposed between 
the disces and the ends of the coil. 
Charles M. Hall, of Niagara Falls, 
N. Y., has originated a new method of 
baking carbon electrodes. Such elec- 
trodes, especially those used in fused elec- 
trolytic baths, require to have good con- 
ductivity, mechanical strength and tough- 
ness, combined with a high ignition-point. 
It has been common for the purpose of 
imparting these qualities to place the 
clectrodes, after they have been moulded 
and compressed, in gas or coal furnaces, 
where they are baked for a prolonged 
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time. Mr. Hall provides means whereby 
electrodes in large quantities can be baked 
by electrical heat, and raised thereby to a 
temperature higher than that ordinarily 
obtained in gas furnaces. The present 
invention consists in piling the electrodes 
to be heated around or adjacent to a con- 
ducting core or path of suitable resist- 
ance, through which the current passes, 
and insulating the electrodes, so that the 
main heating current shall be confined 
to the core without passing in large 
volume through the electrodes. The in- 
sulation accomplishes important func- 
tions. Firet, by restricting the current 
to the core, the latter is proportioned so 
that it will have sufficient electrical re- 
sistance to develop the required heat 
without the use of current of excessive 
volume, whereas if the electrodes them- 
selves constituted the current path the re- 
sistance would be irregular, and during 
the operation would become so low on 
account of the elevated temperature and 


New METHOD OF BAKING CARBON ELECTRODES. 


loss of volatile matter and consequent 1n- 
crease in conductivity of the electrodes 
that the furnace would be impossible to 
regulate if the quantity of electrodes 
under treatment were large; second, the 
insulating of the electrodes by localizing 
the current within the core renders the 
transmision of heat to the electrodes 
gradual, and thus yields a better product. 
The electrodes may be insulated by 1- 
terposing between the individual elec- 
trodes or groups thereof a refractory non- 
conducting material—such as bauxite, 


. purified alumina, magnesia or lime alone 


or mixed with fine carbon—and the elec- 
trodes are arranged in a pile or piles 
around or at the sides of a eonducting 
core of carbon, either in a horizontal or a 
vertical furnace. 
eee eee 

The application of the Allegemeine 
Elektricitiits Gesellschaft to the German 
patent office for the annulment of the 
Braun wireless telegraphy patent has been 
refused with costs. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Water-Wheel Governors. 

The necessity of effectually controlling 
the speed of water-power plants has 
become a matter of the first importance, 
for it presents a difficulty which is not 
easily overcome. In electrical work this 
necessity has been emphasized of late 
years by the extending use of alternating- 
current high-voltage systems in place 
of the older direct-current low-voltage 
systems, for the former brings with it 
new classes of subsidiary apparatus such 
as converters, synchronous motors, etc., 
which require a very steady speed for 
their successful operation. The demand 
for steady and reliable service becomes, 
also, more imperative as the service ex- 
tends and consumers multiply, and it 
is a truth recognized by leading business 
men connected with these enterprises 
that no pains or expense should be spared 
to secure this end. 

In a water-power plant representing a 
large investment it is obvious that its 
efficiency as a revenue earner should not 
be diminished by omitting such an im- 
portant item as ite effective speed regula- 
tion. In the case of an electric station 
such an omission is likely to result in con- 
siderable loss, not only by reducing pat- 
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Fie. 2.—SEcTIONAL VIEW OF WATER-WHEEL GOVERNOR. 
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APPARATUS. 


ronage through faulty 
service, but by afford- 
ing opportunity for 
accident and shut- 
downs and consequent 
heavy repair expense. 

- The governor which 
is illustrated in the 
accompanying engrav- 
ings represents much 
experience in water- 
wheel control, gained 
while conducting ex- 
tensive experiments at 
a number of water- 
power plants operat- 
ing under widely dif- 


fering conditions in ¢ 


various parts of the 
eastern states. 

The requirements 
which a governor must 
satisfy, and fhe prin- 
ciples on which the 
speed regulation of 
water-power plants 
depend, have been 
strictly borne in mind 
when determining not 
only the general de- 
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Fra. 1.— EXTERIOR View oF WATER-WHEEL GOVERNOR. 


signs, but the smallest details of 
the governor, and the maker claims it to 
be constructed in accordance with the 
best and most modern engineering prac- 
tice. | 

Fig. 1 shows an exterior, and Fig. 2 
a sectional view of the governor. It is 
of the hydraulic type, the water-wheel 
gate being actuated by hydraulic press- 
ure. In the system used, however, the 
governor, pump and receiver are not in- 
corporated in one machine, but are dis- 
tinct and may be combined in any way 
which may be most economical or satis- 
factory for the particular plant in which 
it is to be installed. Thus, the receiver 
may be placed either beneath the 
governor, or in a corner, or in a cellar 
beneath the power-house, well out of the 
way, while the pump may be bolted to the 
base on which .the governor rests, or 
fixed on the side of the governor when 
this is carried on a bracket and has no 
base, or it may be placed independent of 
the governor in any adjacent part of the 
power-house. 

The hydraulic cylinder of this governor 
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gives a direct rotary motion, without 
using any racks, pinions and other gears, 
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the back and has a key-way for coupling 
to the gate-shaft, and the other projects 


Fie. 3.—WaATER-WHEEL GOVERNOR, WITH COVER REMOVED. 


and when possible it is coupled direct to 
the gate-shaft, making a short, rigid con- 
nection. .This may be done when the gate- 
shaft makes approximately one’ revolu- 
tion to open the gate (between 0.75 and 
0.90, to be exact). If the gate-shaft 
makes more or less turns than this, a 
single pair of gears only is required to 
produce the correct ratio. 

The pump has been specially designed 
for this work, and is made very massive 
and readily accessible. The governor 
consists of a cylinder, a valve to admit 
fluid to the cylinder, a centrifugal gover- 
nor to operate the valvg, and a relay to 
determine the amount the shall 
move and to prevent racing. 

This cylinder is shallow and of large 
diameter, with one end cast solid 
the other removable. 


gate 


and 
It is provided with 
two very large bearings which receive a 
heavy shaft, one end of which projects at 
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vided with a radial square piston, which 
is fitted with metallic packing that makes 
a fluid-tight joint on the walls of the cyl- 
inder. <A partition is fixed rigidly in 
place, and makes a fluid-tight joint 
against the walls of the cylinder and the 
boss of the piston, and completes the ar- 
rangement by which the piston is moved 
by fluid introduced on one side or other 
of the partition. j 

A five-ported valve chamber is bolted 
to the cylinder, the centre port being the 
inlet, the two middle ports the cylinder 
ports, and the two outer ones the exhaust 
ports, which have a common outlet op- 
posite the inlet. 

The valve is of large diameter, in or- 
der to give quick gate movements, but it 
is not moved directly by the centrifugal 
governor, as this would be impracticable. 
It is moved by hydraulic pressure by an 
arrangement clearly shown in the sec- 
tional view. This valve is provided with 
two piston extensions which work in an 
extension of the valve bore, and has a 
small inner valve which is easily con- 
trolled by the governor. This valve ad- 
mits the fluid from the main inlet 
through ports leading to the piston ex- 
tensions, and thus causes the main valve 
to reproduce the exact movements of the 
small valve. This is a very simple and 
effective way of securing this result, and 
constitutes one of the essential patented 
features of the governor. 

The centrifugal governor is of a special 
type. It is specially designed to give a pow- 
ful working factor, a wide range of 
movement and great delicacy. The weights 
act directly on a sleeve which does not 
rotate with the governor, and therefore 


Fie. 4.—WATER-WHEEL GOVERNOR, SPECIALLY DESIGNED FOR YORK-HAVEN POWER COMPANY, 
SUSQUEHANNA RIVER. 


in front, and is reduced to receive the 
centrifugal governor. The shaft is pro- 


an almost frictionless sliding movement is 
obtained. The movement of the sleeve 
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Fig. 5.—A TYPICAL GOVERNOR INSTALLATION, VIRGINIA ELECTRIC RAILWAY AND 
DEVELOPMENT CoMPANY, RICHMOND, VA. 


is communicated to the valve by an ad- 
justable lever, the top of which is pro- 
vided with a latch which automatically 
disengages, and causes the gate to close 
if any accident happens to the governor 
or the belt. The whole governor rotates 
on the reduced extension of the main 
shaft,- lubrication being effected by a 
grease-cup and a hole bored up the centre 
of the shaft. It is driven by a special 
segmental pulley, or relay, double two- 
inch belt being used to run the governor. 

The relay is for causing the governor 
to move the gate the correct amount re- 
quired and prevent racing, this being ac- 
complished by restoring the centrifugal 
governor to its normal speed somewhat in 
advance of the water-wheel, and thereby 
counteracting the “lag” of the latter. It 
consists of a cam upon the main shaft, 
two pairs of levers connected at their 
upper ends by a small hydraulic cylinder 
which performs the functions of a dash- 


pot, only with more reliability, and a 
special segmental driving pulley on the 


A 
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governor. This pulley consists of two 
cones, one fixed and the other movable, 
between these cones being a number of 
segments which slide in recesses in the 
cones. ‘The movable cone is connected 
by two rods to a collar attached to the 
lower end of the front levers, the move- 
ment of which levers is therefore com- 
municated to the cone and causes a slight 
expansion or contraction in the diameter 
of the pulley. This slightly varies the 
ratio between the speed of the water-wheel 
and the centrifugal governor at the 
proper time, and causes the latter to as- 
sume its normal speed in advance of the 
water-wheel, and so closes the valve and 
arrests the movement of the gate when 
it has moved far enough. 

The small cylinder is displaced endwise 
by the movement of the lever, sliding in 
a channel in the valve chamber, and this 
movement opens a slide valve on its upper 
side, attached by links to the front levers, 
and admits fluid from the main supply, 
through coiled copper tubes, to the cylin- 
der, and causes it to slowly recede to its 
original position. This restores the pul- 
ley to its original diameter and leaves the 
speed of the water-wheel exactly as it was 
before. 

These movements are all positive, and 
do not depend upon springs or trip de- 
vices, and there is little chance for wear 
or derangement. 

Fig. 3 shows the governor with the 
cover removed, and Fig. 4 shows a modi- 
fication of the governor specially designed 
for the York-Haven Power Company, on 
the Susquehanna River. Fig. 5 shows a 
typical governor installation at the plant 
of the Virginia Electric Railway and De- 
velopment Company, Richmond, Va. Fig. 
6 shows a large view of the expansible 
pulley. 

This governor is manufactured by the 
Sturgess Governor Engineering Com- 
pany, of West Troy, N. Y. It has met 
with complete success in a number of not- 
able installations and many important 
plants are to be thus equipped during the 
present year. 
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Fig. 6.—WATER-WHEEL GOVERNOR, SHOWING LARGE VIEW OF EXPANSIBLE PULLEY. 
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A New High-Tension Insulator 

In the accompanying illustration is 
shown a new high-tension insulator for 
80,000 volts. It is stated that this in- 
sulator will carry successfully 100,000 
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Wattmeter Readings. 


In the accompanying illustration is an 
interesting comparison of the current 
consumption of two different sizes of 
filaments burning on the game circuit. 
This is a photograph of an actual test, 


llian-TENSION INSULATOR FOR 80,000 VoLTs. 


volts, and has been tested to 100,000 volts 
in a heavy rain-storm. The insulator is 
fourteen inches in diameter and is twelve 
inches high and is designed for and will 
be in use in the Bay County, Cal., trans- 
mission lines and several other lines for 


and it shows the smaller filament regis- 
tering about ten watts at one candle- 
power. The larger filament registers 
about fifty-seven watts at sixteen candle- 
power. 

The lamps used in this test were the 


WaTTMETERS LIGHTED BY ‘‘HYLo” Lamps. ON LEFT, TURNED Down, ON RIGHT, TURNED UP. 


heavy service. ‘The insulator weighs 
eighteen pounds and is claimed by the 
manufacturer, Fred M. Locke, of Victor, 
N. Y., to be mechanically and electrically 
the best that has yet been produced. 


“Hylo” lamps, manufactured by the 
Phelps Company, of Detroit, Mich. The 
“Hylo” lamp is turned down from a 
bright light to a dim light by slightly 
unscrewing the lamp in the socket. 
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The Proposed Change of Equipment 
en the New York Central 
Railroad. 

Announcement has been made that the 
New York Central & Hudson River-Rail- 
road Company intends within two years 
to have in operation one of the greatest 
electric traction systems of the world, at 
an expense of some $10,500,000, and an 
additional cost of $4,000,000 for changes 
to be made in the yards from Forty-ninth 
street to Fifty-sixth street, along Park 
avenue, in New York city. It proposes 
the abolishment of steam as a motive 
power on ite lines within a distance of 
thirty miles from New York, and the 
probable erection of a great three-deck 
passenger station above the Harlem River 
for the sole use of its suburban traffic. 
Mr. W. C. Brown, third vice-president of 
the railroad company, is credited with the 
statement that the company is proceeding 
on the basis that the necessary legislation 
may be had, and that the work will be 
pushed rapidly forward to completion. 
It is proposed to so move the west road- 
way that an open cut sufficient to main- 
tain two additional main tracks and one 
storage or switching: track will be se- 
cured. Six tracks will then be made 
available for train service. Through trains 
will be hauled by electric motors to Cro- 


, ton Landing, on the main line, and to 


White Plains, on the Harlem division, 
and with a delay of not more than a min- 
ute change will be made to steam loco- 
motives. On suburban trains the motors 
will be attached directly to the cars by the 
multiple-unit system, along the lines re- 
cently laid down by Mr. Bion J. Arnold. 

Power stations will be built and ma- 
chinery installed to generate 100,000 
horse-power, which will be necessary to 
maintain the train service. Two or three 
such plants will be located at favorable 
points along the lines of the road. The 
third-rail system will be used to convey 
the electrical energy, and only in a few 
instances in the yards will it be necessary 
to install an overhead system. Steam will 
be abolished everywhere about the yards; 
even the switching will be done by elec- 
trical power. The tunnel will be lighted 
by electricity and all stations within the 
radius of electric traction. 


The Rapid Transit Subway Construc- 
tion Company, New York, has just placed 
an order for three 1,250-kilowatt turbo- 
generator sets for installation in ite 
new power-house, and also two 400-horse- 
power Westinghouse vertical marine-type, 
cross-compound engines. The turbines 
will be used for lighting the power sta- 
tion, subway and stations, and the com- 
pound engines, which are built to run on 
high-pressure, superheated steam, direct- 
connected to Westinghouse generators, 
will be used as the main exciter units for 
the power station. 
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ELECTRICAL SUPPLIES FoR INDIA—The Cal- 
cutta Electric Supply Corporation, Limited, 
which operates in Calcutta, India, has de- 
termined to place contracts for a large 
quantity of material for extensions of the 
plant for additional mains and feeders. 
The capital of the company is to be in- 
creased by $1,500,000, making the total 
capitalization $8,000,000. 


SPANISH ELECTRIC TRACTION SysteM—The 
Malaga Suburban Railways, Limited, has 
been organized for the purpose of build- 
ing an electric traction system through the 
Spanish province of Malaga. The total 
length of the road will te about 120 miles 
and will connect the city of Malaga with 
twenty-five towns and villages, having a 
population of nearly 500,000, including 
Malaga. Two waterfalls on the route have 
been sccured, and if the powec developed 
at ‘them is not sufficient they will be sup- 
plemented with steam power. The com- 
pany is capitalized at $2,500,000. The di- 
rectors are Sir Richard J. Cartwright, 
Canadian Minister of Commerce; Peter 
Ryan, Registrar of the city of Toronto: 
J. Enoch Thompson, Spanish Consul at 
Ontario, and Ernest L. Sawyer, of Toronto 
and Paris. The major portion of the neces- 
sary equipment will be purchased in the 
United States. 


Bia DEAL In Sioux Crry—One of the 
biggest financial deals in the history of 
Sioux City, Iowa, has been closed by the 
purchase of the Sioux City Traction Com- 
pany, which owns all the street car lines 
in Sioux City, forty-three miles, and the 
Sioux City Gas and Electric Company, by 
the interests which control the Sioux 
City stock yards. The companies will be 
merged. The exact sum involved is not 
known. The traction company is capital- 
ized at $1,500,000. either company has a 
rival in the field. The negotiations for the 


purchase were conducted by Colonel I. C. - 


Elston, of Crawfordsville, Ind., who has 
large financial interests in Sioux City. The 
deal was closed by Colonel. I. C. Elston, of 
Crawfordsville, Ind., president of the Sioux 
City Steck Yards Company, when he gave 
his check for $80,000 to bind the bargain. 
The craction company has forty-nine miles 
of railway and is capitalized at $1,200,000. 


NEw ELECTRIC LIGHT INcoRPORATION— 
The Edison Electric Company has filed 
articles of incorporation in Cheyenne, Wyo. 
The company is composed of Chicago and 
San Francisco members of the Wells-Fargo 
Express Company, and the concern is 
capitalized at $10,000,000, $6,000,000 of 
which is preferred stock and $4,000,000 
ccmmon. The company proposes to estab- 
lish a power and light plant somewhere in 
the vicinity of Evanston, in the northwest- 
ern part of the state, and in the Unitab oil 
fields, and furnish light and power to the 
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scores of towns that are expected to spring 
into existence as a result of the predicted 
oil boom there. The company will also 
build and operate electric railways, furnish 
power to run drills and pumps in the oil 
fields, and also transmit power to distant 
mining camps such as Park City, Utah, and 
possibly to Ogden and Salt Lake City. The 
concern will also Gperate lumber mills in 
the mountains and prepare material for 
building when the boom strikes the oil 
fields. | 


Ld 

NEw ALABAMA TRACTION CoMPANY—The 
incorporation papers of the Montgomery 
(\Ala.) Traction Company, the new street 
railway company which is building the line 
to Pickett Springs, and which is to build 
lines on various streets in Montgomery, 
have been filed in the office of Probate 
Judge, J. B. Gaston. The incorporators of 
the new enterprise are Barrie L. Holt, W. 
H. Ragland, W. F. Vandiver, Edward A. 
Graham and W. T. Robertson. The com- 
pany, the declaration of incorporation 
states, is capitalized at $1,000,000, divided 
into 10,000 shares with a par value of $100. 
The incorporation papers give all the streets 
ana roads upon which the company pro- 
poses to build its lines. Accompanying the 
declaration are the franchises granted the 
company by the city council of Montgomery, 
the board of revenue of Montgomery 
County, and the town council of Pickett 
Springs. The papers declare the intentions 
of the company to operate a street car sys- 
tem by electricity or steam, to purchase, 
lease and improve real estate and it has the 
power to borrow money when necessary. 
The place of business of the company will 
be Montgomery. 


IMPORTS AND Exports FoR JUNE—The June 
report of the Treasury Bureau of Statistics, 
showing the imports and exports by arti- 
cles for the month of June and for the en- 
tire year compared with preceding years, 
has just been completed. It shows that the 
total exports of manufactures are $403,890,- 
763, against $412,155,066 in 1901, a reduc- 
tion of $8,264,303. In iron and steel manu- 
factures alone the exports have fallen from 
$117,319,320 in 1901 to $98,552,562, a reduc- 
tion of $18,766,758. Thus the decrease in 
iron and steel manufactures alone is ten 
million dollars greater than the total re- 
duction in exports of manufactures, indi- 
cating that in other articles there has been 
a net increase. Taking the general class 
of manufactures exported, ii may be said 


that a majority shows an increase in 1902 


compared with 1901, while some of the 
articles showing a decrease in value of ex- 
ports show an increase in quantity, indi- 
cating that the reduction is due in some 
cases to reduced prices and not to reduced 
exports. In copper. for example, the 
exportation of ingots, bars, plates, etc., 
amounted in the fiscal year 1902 to 288,- 
720,655 pounds, against 252,769,328 pounds 
in the preceding year, an increase of 35,- 
951,329 pounds; while the value was in 1902, 
$39,190,619, against $41,260,376 in 1901, a re- 
duction of $2,069,757. 
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NEWS 


LIVINGSTON, ` MonT.— At the regular 
monthly meeting of the city council, Mr. 
E. Goughnour asked for a permit to erect 
poles on the streets and install an electric 
light plant. 

BowLina GREEN, OnIo—The interests of 
the Citizens’ Heat, Light and Power Com- 


“pany and those of the Lake Erie, Bowling 


Green & Napoleon Railroad Company were 
consolidated recently. i 


San BERNARDINO, Car.—The Mentone 
Power Company has saved its franchise, 
which a rival corporation had attempted 
to forfeit, by setting up poles inside the 
city limits, and construction work will be 
commenced in the near future. 


NortH ToNAWANDA, N. Y.—The committee 
on street Hghting of the board of aldermen, 
nas prepared specifications for lighting the 
s.ireets for one year from August 1, 1902, 
and the contract will be awarded in the be- 
ginning of that month. 


CoLuMBUSs, OHIO—The plans and specifica- 
tions for the new electric ligh: plant have 
been completed and the boaru of public 
works will soon advertise for bids. The 
plam will provide for 1,500 arc lights and 
is to cost about $200,000. 


Pitrston City, Pa—The Citizens’ Il- 
luminating and Electric Light Company is 
building a retaining wall for the protection 
of its plant, as it has been discovered that 
the property of the company was in danger 
from the ravages of floods. 


St. JosePpH, Mo.—The property of the St. 
Joseph Railway, Light, Heat and Power 
Company was recently sold by E. H. Harri- 
man, of New York, to Seligman & Com- 
pany and E. W. Clark & Company. The 
company is bonded for $3,500,000. 


CoFFEYVILLE, KAN.—A final settlement has 
been effected between the village council and 
the St. Louis Electrical Supply Company, 
whereby the company was allowed $2,000, 


and a receipted bill for the balance of the 


indebtedness in the building of the electric 
light plant. 


TRENTON, N. J.—A petition is veing cir- 
culated by the citizens of Trenton, asking 
the village council to order a special elec- 
tion at which a vote will be taken on the 
advisability of ponding the village for the 
erection of an electric lighting plant to cost 
about $5,000. 


NORTH YAKIMA, WasH.—The growth of 
the city has led the Yakima Light and 
Power Company to increase the capacity of 
its plant to about double its present power. 
A fifty-foot addition is to be built, contain- 
ing new pumps, horizontal turbines and a 
000-horse-power three-phase electric gen- 
erator. 


SALT LAKE City, UraH—A contract is 
held by Flick & Johnson, contractors, for 
the installation of an electric lighting sys- 
tem at Stockton Bar. As the terms of the 
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contract require that the line shall .be com- 
pleted by January 1, 1903, work will be 
carried on day and night. An electric 
plant is being erected at the scene of opera- 


tions for the purpose of furnishing light 
for grading. 


GRAND Rapips, Micn.—Mr. J. G. Robert- 
son, of St. Paul, has been awarded the con- 
tract for the erection of an electric light 
plant in the village at a cost of $24,500. 
The specificacions call for two engines of 
125 horse-power each of the tandem-com- 
pound condensing type, which are to be 
built by A. L. Ide & Sons, Springfield, Ill. 


JACKSONVILLE, FLaA.—The fight for the 
extension of the city electric light plant is 
now in progress and the decision of Judge 
Call is awaited with much interest. In con- 
nection with the argument Mr. B. F. Dil- 
lon, chairman of the board of bond trustees, 
presented an affidavit showing that the city 
plant is a highly profitable investment, the 
earnings aggregating more than $5,000 per 
month, and that with an expenditure of 
$42,000, the plant will be put in condition 
to meet the heavy demands upon it. The 
increased consumption of electricity ın the 
city would seem to justify the use of the 
profits in the work of extersion. 


TELEPHONE AND TELEGRAPH | 


SAYVILLE, L. I—The Wireless Telegraph 
Company has contracted with the Long-Dis- 
tance Telephone Company for the construc- 
tion of an independent telephone wire along 
the latter’s line from New York to the wire- 
less telegraph station at Sagaponack. 


Des MorneEs, Iowa— The Mitchellville Tele- 
phone Company filed articles of incorpora- 
tion with the county recorder. The capital 
stock is $10,000, divided into shares of 100 
each. J. B. Uhl, B. R. Patterson and S. J. 
Oldfield are the incorporators. All are of 
Mitchellville. 


MILWAUKEE, Wis.—The Wisconsin Tele- 
phone Company is preparing plans for the 
erection of two branch exchange buildings 
in Milwaukee, besides making other im- 
provements to the system in the city proper, 
and also putting in 1,000 miles of additional 
circuits throughout the state during the 
present year at an outlay of $500,000. 


SAVANNAH, Ga.—Mr. J. W. Crews, super- 
intendent of the fifth district of the South- 
ern Bell Telephone and Telegraph Com- 
pany, with headquarters at Savannah, has 
been promoted to the position of assistant 
general manager of the company, with head- 
quarters at the company’s general offices in 
Atlanta. The change has already taken 
place. 


Sroux City, Iowa—A representative of the 
Stromberg-Carlson Telephone Company, of 
Chicago, has been in Sioux City and made 
enquiries as to the holding of a special elec- 
tion for the securing of a franchise for a 
new telephone exchange which his company 
proposes to put in here. The probabilities 
are that on his report being made the com- 
pany will ask to have a special election held. 
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It is stated that the company will expend 
$250,000 in putting in an underground sys- 
tem if given a franchise. 


MATTOON, ILr.—Six of- the largest tele- 
phone companies in Edgar and Clark coun- 
ties have merged their plants into one con- 
cern, known as the Wabash Valley Tele- 
phone Company. The plants in the syndi- 
cate are located at Chrisman, Metcalfe, 
Paris, Vermillion, Marshall and West 
Union, and the capital stock has been” in- 
creased from $30,000 to $125,000. The of- 
ficers of the new company are: President, 
H. H. Knipe, of Marshall; secretary, A. L. 
Keyes, Marshall; treasurer, James A. Ear- 
hart, Chrisman; directors, George A. Fair, 
Charles Fair, A. K. Hartly, of Chrisman; 
A. L. Keyes and H. H. Knipe, of Marshall. 
The merger controls 1,700 telephones, and 
bonds for its consummation are already sold. 


WIRELESS SERVICE PROMISED—The current 
daily press of London has announced that 
a company has been formed with a nominal 
capital of £175,000,which has been privately 
subscribed, for the purpose of operating the 
Armstrong-Orling system of wireless teleg- 
raphy. The Westminster Gazette says it is 
informed that this company will begin oper- 
ations on a large scale almost immediately. 
Two factories will be erected in Bucking- 
hamshire, England, and in France at places 
which have already been selected. Accord- 
ing to advance proofs of the price list, it is 
said that the charge for each transmitter 
for sending Morse signals short distances 
will be £10 and for long distances £15, in 
addition to a royalty of £1 per year. "A 
complete telegraph outfit for short distances 
will cost £4 per year and a royalty of £1. 


ELECTRIC RAILWAYS 


CaLUMET, Micun.—The Houghton County 
Street Railway Company has peen granted 
a franchise to build and operate a street 
railway in the township of Calumet. 


SCHENECTADY. N. Y¥.—The Schenectady 
Railway Company has begun work on the 
Schenectady-Ballston road, av the Ballston 
end of the line, with a large force of men. 


PHILADELPHIA, Pa.—It is stated that a 
new company, known as the Pleasantville & 
Atlantic City Trolley Company, will build 
an electric road from Philadelphia to At- 
lantic City. Work will begin at once. 


BuFFALO, N. Y.—A new company, known 
as the Buffalo, Rochester & Niagara Falls 
Railroad Company, will build an electric 
line to Hornellsville by way of Niagara 
Falls and Rochester. The capital invested 
is mostly New York money. 


MEYERSDALE, Pa.—A party of New York 
capitalists, representing the Metropolitan 
Trust Company, of that city, recently went 
over the route of the proposed trolley line 
to connect Meyersdale and Salispury. The 
bids for the construction of the road have 
already been advertised. 


GENEVA, Onto—The village council has 
passed an ordinance granting the Cleveland, 
Painesville & Ashtabula Railway a twenty- 
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five-year franchise to operate a railroad pass- 
ing through the village on East and West 
Main streets. The power-house is to be 
erected at Geneva and the railroad is to be 
completed by July, 1903. 


CoLUMBUS, Onto—The Canton-New Phila- 
delphia Railway Company, of Canton, was 
incorporated recently with $600.000 capital 
stock by Edward C. Louis, Jeremiah E. 
Reeves, John C. Welty, Philip L. Salton- 
stall and Lewis E. Myers. They will con- 
struct and operate an electric railway from 
Navarre to New Philadelphia. 


JANESVILLE, Wis.—Work on the Beloit, 
Delavan Lake & Janesville interurban line 
is being rushed between this city and Beloit. 
Several crews are at work finishing up the 


grading and the laying of the ties and rails ` 


will soon be commenced. The line from 
Beloit to Rockford is practically completed, 
and the trolley wires are about all in place. 


LYDONVILLE, VT.—A project is on foot to 
build an electric railway from Wells River 
to Groton. This road would give direct con- 
nection with the B. & M., and the two would 
work in harmony. The enterprise would be 


of great value in developing the business of 


the valley and furnishing cheap freight and 
passenger tariffs. 


Ricumonn, Va.—The merging of the street 
railway and electric power properties of 
Richmond into one ownership and control, 
that of the Virginia Passenger and Power 
Company, has been completed. The Trac- 
tion and Passenger and Power Company will 
continue for a time to operate, as at present. 
There is a report that Mr. Cowardin will 
continue as superintendent of the traction 
lines. It is probable that a new scheme of 
operating the routes and cars of the two 
companies will be worked out in a short 
time. 


Norwicu, Cr.—Construction of the elec- 
tric railway between Danielson and Waure- 
gan is being pushed rapidly. The road will 
be completed in about two months to Waure 
gan, and then the company will push the 
construction to Central Village and Moosup, 
so as to reach the latter place this season, 
and ultimately Norwich. The road from 


Worcester to Norwich has five connected. 


systems in operation or building: Worces- 
ter & Webster, Webster & Dudley, 'l' homp- 
son Tramway, People’s Tramway, and 
Danielson & Norwich Street Railway Com- 
pany. 


DrENvER, CoLo.—Ground has been broken 
for the erection of a $400,000 addition to the 
Tramway power-house on Platte street. The 
addition is to be built at the north end of 
the immense power-house which has just 
been completed, and will be larger than the 
first building. The purpose is to more than 
double the power obtained from the present 
plant, so that the Tramway company may 
abandon completely the present power sta- 
tions scattered about the city. In connec- 
tion with the construction of the power- 
house it has been announced that the Den- 
ver & Northwestern Company will adver- 
tise for bids for grading the line fourteen 
miles further, to run it into the mountains 
as far as Copperdale, beyond Layden. 
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ELECTRICAL SECURITIES 


There was a slight decline in the market 
for the week ending August 2. Yet although 
the average declined a number of rail- 
. way stocks were strong. 

Manhattan Railway, New York, was 
strong on reports of negotiations looking 
to its control by the New York Central 
Railroad. It is gratifying to note that the 
financial outlook in general still makes for 
actual stability in the market, even if it is 
far from warranting what Wall Street 
fondly designates as speculative buoyancy. 
The returns of the mercantile agencies, as 
well as the compilations of the financial 
journals, and finally the statements of rail- 
way traffic, all go to show that the indus- 
try of the country at large 1s not only be- 
ing firmly maintained on the high levels 
of the year, but is expanding further. The 
losses inciaental to the strike of the anthra- 
cite coal miners, while severe, are localized, 
and in fact it is a subject at least open to 
question as to what extent the original pro- 
ducers and sellers of anthracite coal are 
sufferers from the existing situacion. 

An important local development is thus 
described by a financial writer in the New 
York Sun: 

“The final organization of the United 
States Realty concern has been completed, 
and while this particular form of enter- 
prise has long since passed out of the ex- 
perimental stage, it is still true that in- 
vestors have offered to them a somewhat 
novel means of employing their resources. 
Persons of moderate capital now have the 
opportunity of participating in the de 
velopment of New York real property which 
has long been a field available only to indi- 
viduals of great wealth. The virtual re- 
building of this borough, now so strikingly 
in progress, is a spectacle availabie to every 
one passing through the city’s streets and 
avenues. Not indeed since the organiza- 
tion of the United States Steel Corporation, 
with which the United States Realty Com- 
pany is closely associated, has there been 
presented for consideration a more inter- 
esting and important development in the 
industrial and financial field.” 


ELECTRICAL SECURITIES FOR WEEK ENDING 
AUGUST 2. 

New York: Closing. 
Brooklyn R. T......essussssessee 6914 
Còn, GAS ak es one eo eae se ONS 222M 
Gen. EBlec........ssessesessossesee 18514 
Kings Co. EBlec.......essesesese 203 
Man. Blerriorenrt taei pe e 136% 
Met. St RY siecle aiser beak es 149*% 
N. Y. &N. J. Tel. Co............. 176 
Westinghouse Mfg. Co............ 214 

Chicago: Closing 
Chicago Edison Light............ 176 
Chicago Telep..........0.ceeeceee 165 
Metropolitan El. pf............... 90 
National Carbon.............6.+8- 30 
National Carbon pf.............. 162 
Union Traction............c0.000- 16 
Union Traction pf................ 51 

Boston: Closing. 
Am. Telep. & Telvs.cccswereciwwnes 1641. 
Edison Piles 6:. 65.064 kerk ware ees 280 
Mass. Elec. pf..........-.020ceee 971, 
New England Tel............... 145 


Western Telephone & Telegraph. 102 
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P hiladelphia s Closing 
Elec. Co. of America............- 9 
Elec. Stor. Bat. c.............6-- 90 
Elec. Stor. Bat. pf.............- 89 
Philadelphia Elec...........see0. 5*% 
Union Traction..........ccceeeees 46% 
Urited G. I. CO.....sessssesoess 109 


NEW INCORPORATIONS 


CoLFAax, Inp.—People’s Co-Operative Tele- 
phone Company. $600. 


CAMDEN, Pa.—Standard Wireless Tele- 
graph and Telephone Company. $400,000. 


Ky.—The Cynthiana Tele- 
Increased from $30,000 to 


FRANKFORT, 
phone Company. 
$40,000. 


La Fayetre, Inp.—The Merchants’ Electric 
Light Association; increased from $30,000 
to $150,000. 


GILLESPIE, Int.—Gillespie Telephon? Com 
pany. $5,000. Incorporators: J. C. Steere, 
J. M. Rodiner and H. R. Williams. 


Dover, Det.—The Water Motor and 
Power Company, a Pontiac, Mich., concern, 
to manufacture motors. $1,000,000. 


HELENA, Mont.—The Citizens’ Telephone 
Company. $3,000. Incorporators: Henry 
J. Schreiner, Blaset Tinsley and others. 


GILMER, TEX.— Gilmer Electric Light 
Company. $4,000. Incorporators: J. F. 
Croley, T. C. Mitchell and C. H. Buckner. 


KEWANEE, lLL.— Independent Electric 
Light Company. $5,000. Incorporators: 
G. A. Anthony, J. P. Brady, Julius Van- 
coutrer. 


HARRISBURG. Pa.—The Tunkhannock & 
Wyoming Valley Telephone Company, Cen- 
tre, Westmoreland and Wyoming counties. 
Capital, $2,v00. 


MILAN, ILL.—Western Illinois Electric 
Railway Company. $15,000 Incorporators: 
Franklin E. Caldwell, Robert E. Little and 
Elmer E. Reynolds. 


GRANITE City, Irr. — Granite City & 
Venice Light and Power Company, Jersey 
City, N. J. Capita: stock, $100,000. Capital 
in Illinois, $160,000. 


NASHVILLE, TENN.—The Southern Creosote 
Works. $10,000. Incorporators: D. C. Bun- 
tin, Leland Hume, T. D. Webb, J. L. Bland 
and W. L. Granberry. 


Jersey City, N. J.—Vermont Power and 
Manufacturing Company. $150,000. Incor- 
porators: Kenneth K. McLaren, W. L. Fair- 
child, Howard K. Wood. 


Newark, N. J.—The American Gas and 
Electric Company. $1,000,000. Incorpo- 
rators: Edward T. Magoffin, Herbert E. 
Murphy and Alfred G. Brown. 


Jersey City, N. J.—Leadville District Rail- 
way and Power Company. $100,000. Incor- 
porators: Theodore W. Kloman, Arnold C. 
Saportas and George E. Griswold. 


HILLSBORO. Tex.—Hillsboro Electric Còm- 
pany, Hillsboro. Capital stock, $50.000. In- 
corporated by M. B. Templeton, Osce Good- 
win. W. C. Rose and U. T. Bucaner. 
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BEAUMONT, TEx.—The Tuggle Eiectric 
Supply and Construction Company. $25,- 


000. Incorporators: G. W. Tuggle, EB. L. 
Bacon, J. F. Keith I. D. Polk and D. Call. 


TRENTON, N. J.—Lima Street Railway 
Company. Principal office, Jersey City, 
N. J. Object, transportation. $5,000,000. 
Incorporators: Charles A. Neville, Henry 
W. Carter and Charles Bott. 


CoLumMBus, Onio— The Cincinnati & 
Northeastern Traction Company. $15,000. 
Incorporators: Dennis Dwyer, Albert 
Emanuel, Charles D. McCrea, Charles L. 
McCrea and B. M. Hopkins. 


Mapison, Inp.—The Madison Lighting 
Company; $75,000; directors: John H. 
Brown, George Mayer and Guy H. Powell. 
The Merchants’ Electric Light Association; 
increased from $30,000 to $150,000. 


CoLUMBRUS, On1o—The Canton-New Phila- 
delphia Railroad Company, Canton. $600,- 
000. Incorporators: Edward C. Louis, 
Jeremiah E. Reeves, John C. Welty, Philip 
L. Saltonstall and Lewis E. Meyers. 


ALBANY, N. Y.—The Lower Niagara River 
Power and Water Supply Company. $5,000,- 
000. Directors: James Bow, James S. Sim- 
mons, Fred J. Brown, John F. Lynch and 
George W. Knox, of Niagara Falls; Marion 
P. Hatch, of Buffalo, and George E. Green, 
of Lockport. 


ALBANY, N. Y.—The St. Lawrence River 
Power Company, Massena, St. Lawrence 
County. $7,000,000. Directors: Henry P. 
Davison, of Englewood, N. J.; Mark T. Cox, 
East Orange, N. J.; Samuel E. Potter, 
William J. Wilson, New York, and Thomas 
A. Gillespie, Massena. 


INDIANAPOLIS, INp.—The Union City, Win- 
chester & Muncie Traction Company, 
Muncie; capital, $10,000; directors: Charles 
M. Anderson, vice-president; Walton B. 
Gebhart, treasurer; John C. Feight, secre- 
tary; Ralph E. Deweese, general manager, 
and Theodore Shockney. Mount Summit 
Rural Telephone Company, Mount Summit; 
capital, $10,000. 


ALBANY, N. Y.—The West Seneca Light, 
Heat and Power Company, with principal 
office in the town of West Seneca. $200,000. 
To furnish electricity and natural and 
manufacturing gas in Buffalo and the 
towns of West Seneca, Hamburg and Cheek- 
towaga, and the villages of Doyle, Depew, 
Hamburg, Sloan and Blasdell. Directors: 
Elwood B. Smith, Charles A. Hahl and 
Harry N. Kraft. ' 


PERSONAL MENTION 


Mr. W. C. WoopwaRrDp, of Providence, the 
electrical engineer of the Narragansett 
Electric Lignting Company, was a New 
York visitor last week. Mr. Woodward re- 
cently recovered from a severe illness. 


CoroNeL S. G. Booker, of St. Louis, has 
established an office at 405 Fullerton Build- 
ing, in that city, as manufacturers’ agent, 
and will represent a number of electrical 
houses. Colonel Booker was for a number 
of years identified with the manufacture 
of electric batteries, and is quite widely 
known in the electrical and allied fields. 
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INDUSTRIAL ITEMS 


W. H. Crums, 1263 Monadnock Block, Chi- 
cago, is buying material for reconstruction 
of the telephone exchange at Newark, Ohio. 


G. M. Gest, the conduit contractor, has 
been awarded the contract for the additions 


to the underground subway system of the 


Edison Electric Illuminating Company of 
Brooklyn. 


C. J. Torerrinc Company, owing to the 
rapid increase in business, has been com- 
pelled to take more extensive premises at 
Warden Power Building, Nineteenth strect 
and Allegheny avenue, Philadelphia, Pa., 
which will be its address. 


THe ELECTRIC APPLIANCE COMPANY, Chi- 
cago, is sending out circulars illustrating 
and describing the Chapman lightning ar- 
rester, and will gladly maii upon applica- 
tion. This arrester is a new and efficient 
protection for instruments and property 
generally. 


THe Hetios-Upton Company, Phila- 
delphia, Pa., has secured an order for a 
3,000-ampere battery from the Grand 
Rapids Edison Company of Grand Rapids, 
Mich. This is the second large contract 
for storage batteries secured from Edison 
central stations by this company, the other 
contract being for a large battery installed 
by the Edison company at Kansas City, 
Mo. 


Jones & WINTER, 1259 Monadnock Block, 
Chicago, finds no stagnation in business for 
the summer season. The company has con- 
tracts and is now erecting a 1,200-line ex- 
change for the People’s Independent Tele- 
phone Company, Paducah, Ky.; just com- 
menced a 750-line exchange for the Jack- 
son Home Telephone Company, Jackson, 
Tenn.: a 600-line exchange for the Stephen- 
son County Telephone Company, Freeport, 
Ill. They are nearly completed and will 
have in use within the next thirty days a 
1,000-line exchange for the Home Telephone 
Company, Rockford, Ill., and another 1,000- 
line exchange for the Wichita Telephone 
Company, Wichita, Kan. 


THe AMERICAN STEEL AND WIRE COMPANY, 
Chicago, New York, Denver, San Francisco 
and Worcester, issues a very useful book of 
reference tables of wires for electrical pur- 
poses. This embraces a table of dimensions 
and weights of pure copper wire, a table of 
comparative sizes, wire gauge in decimals, 
in which comparisons of the pounds per 
1,000 feet of copper wire of the same size 
numbers of different gauges are given, com- 
parison of the pounds per mile of copper 
wire of the same size-number of different 
gauges, table of resistance of pure annealed 
copper wire and standard copper conductors, 
table of sizes, weights and length of iron 
and steel. The rail-bonds manufactured by 
this company are also described and illus- 
trated, and a number of pages are given up 
to a list of the products made by this com- 


pany. 

SCIENCE ABSTRACTS, iD addition to the 
regular list of journals used in review- 
ing, has added the following, making 


ELECTRICAL REVIEW 


a total at present of about 150; Jour- 
nal of the Russian Physico-Chemical 
Society (Russian); Proceedings of Acad- 
emy of Sciences, Amsterdam (Dutch); Pro- 
ceedings-of Academy of Sciences, Stockholm 
(Swedish): Proceedings of Academy of 
Sciences, Christiana (Norwegian); Proceed- 
ings of Academy of Sciences, Copenhagen 
(Danish); Zeitschrift ftir Anorganischen 
Chemie, Royal Society of Edinburg Transac- 
tions and Proceedings, British Optical Jour- 
nal, Elettricista (Rome), Iron ʻand Steel 
Institute Transactions, American Society of 


“Mechanical Engineers Transactions, Engi- 


neering and Mining Journal (New York), 
Power (New York), American Telephone 
Journal, La France Automobile, Der Motor- 
wagen, Automobile Review (Chicago), Arch- 
ives of the Rentgen Ray, and Philosophical 
Society of Washington Bulletin. 


THE CROCKER-WHEELER COMPANY, Amp2re, 
N. J., is finding an ever-increasing demand 
for its various lines of direct-current ma- 
chinery, and has found necessary a large 
increase of floor space. A new building, 
now half way to the roof, will nearly double 
the present capacity, and by clearing out 
many small machines in. the main shop 
permit of the placing of new and heavier 
machinery to accommodate larger rfizec 
generators and more rapid work on large 
orders for the smaller standard machines. 
The new building is of brick, slow-burning 
mill construction, three stories in height, 
and intended for the winding devertments 
and light machine tools. A portion of the 
basement space will be used for the 
experimental laboratories, whence emanate 
the changes in design that maintain the 
reputation of Crocker-Wheeler apparatus 
for embodying features which the best of 
engineering experience approves. 


THE ALLIS-CHALMER Company, Chicago, 
Ill., reports the following important engine 


sales for June: W. F. Stewart Company, 


Flint, Mich., 18 x 36-inch, 1890 frame, 
Reynolds Corliss engine; Russell, Burdsall 
& Ward Bolt and Nut Company, Port Ches- 
ter, N. Y., 22 x 48-inch, 1890 frame, Reynolds 
Corliss engine; Brown, Cary & Woodruff 
Company, Salt Lake City, Utah, 12 x 36-inch, 
1840 frame, Reynolds Corliss engine; Tyee 
Copper Company, Ladysmith, Vancouver 
Island, 14 x 36-inch, girder frame, Reynolds 
Corliss engine; Kioto Traction Company, 
Kioto, Japan, 16 and 32 x 36-inch, 1820 
frame, cross-compound, direct-coupled Rey- 
nolds Corliss engine; International Paper 
Company, New York city, N. Y., 16 x 42-inch, 
1890 frame, Reynolds Corliss engine; Vir- 
ginia-Carolina Chemical Company, Rich- 
mond, Va., one 16 x 42-inch, girder frame, 
Reynolds Corliss engine, one 20 x 42-inch, 
girder frame, Reynolds Corliss engine; 
Janesville Cement Post company, Janes- 
ville, Wis., 14 x 36-inch, girder frame, Rey- 
nolds Corliss engine; Twin City Rapid 
Transit Company, Minneapolis, Minn., 46 
and 94 x 60-inch, vertical, cross-compound, 
direct-coupled Reynolds Corliss engine 
(third order); London United Tramways, 
London, England, 26 and 54 x 48-inch, ver- 
tical, cross-compound, direct-coupled Rey- 
nolds Corliss engine (second order); Penn- 
sylvania Railroad Company, Pittsburg, Pa., 
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one Riedler air compressor with air cylin- 
ders 15 and 24 x 36-inch, driven by cross- 
compound, non-condensing Corliss engine, 
with steam cylinder, 14 and 24 x 36 inches. 


WESTINGHOUSE, CHYRCH, KERR & COMPANY, 
during the last month, have received a large 


number of orders for Westinghouse steam’ 


engines and turbines, including two of the 
largest engines in existence for power serv- 
ice. The New York Edison Company has 
ordered two more 6,000-horse-power West- 


inghouse vertical three-cylinder compound 


engines, in addition to the eight engines of 
this same tyje now running and under 
course of erection at its Waterside Sta- 
tion; Stanley Rule and Level Company, New 
Britain, Ct., one 600-horse-power vertical 
cross-compound marine-type engine direct- 
connected to Westinghouse generator for 
lighting and power work; Baldwin Loco- 
motive Works, Philadelphia, Pa., one 700- 
horse-power vert?cal cross-compound marine- 
type engine, direct-connected to Westing- 
house generator for power distribution 
through the shops. Among che Corliss-type 
engines for which orders have been received 
are two 1,000-horse-power cross-compound 
horizontal Corliss for the Syracuse Railway 
Construction Company, Auburn, N. Y., and 
one 3,000-horse-power vertical cross-com- 
pound Corliss fer driving railway generator 
in the power-house of the Springfield Street 
Railway Company, Springfield, Mass.; IIi- 
nois Steel Company, South Chicago, Ill., one 
1,750-horse-power horizontal cross-com- 
pound; Hartford Street Railwey Company, 
Hartford, Ct., a complete engine and gen 
erator equipment consisting of cne 1,750- 
norse-power horizontal cross-compound Cor- 
liss direct-connected to Westinghouse rall- 
way generator and switchboard. Among 
recent turbine orders are several machines 
of great power, the 1,000-kilowatt turbo- 
generator outfits will be installed in the 
power plant of the DeBeers Consolidated 
Mines, Limited, South Africa, for lighting 
and power work. Two 1,000-kilowatt out- 
fits ordered by the Cleveland, Elyria & West- 
ern Railway Company will be used for gen- 
erating power for the railway system, cen- 
tering in Elyria, Ohio. Three 1,000-kilo- 
watt turbo-generator outfits ordered by the 
West Penn Railway and Lighting Company 
for electric lighting and power work. The 
Roslyn Light and Power Company, Roslyn, 
L. I., will shortly install two 400-kilowatt 
turbo-generator units for operating the 
hghting and railway systems in this dis- 
trict; and the Consolidated Railways, Light 
and Power Company, Wilmington, N. C. 
one 400-kilowatt outfit for similar work. One 
400-kilowatt unit will form part of the 
power-house equipment of Johnston Harves- 
ter Company, Batavia, N. Y., and the E. F. 
Goodrich Company, of Akron, Ohio, will in- 
stall a similar unit; also one of 750-kilowatt 
capacity for general power distribution and 
manufacture. The steam loop and Holly 
gravity return system is being rapidly in- 
troduced in a large number of foreign and 
domestic plants. The steam loop system is 
aesigned to return condensed steam from 
traps, piping, etc., directly to the boiler 
without the aid of a steam pump. The ap- 
paratus is controlled and sold by Westing- 
house, Church, Kerr & Company. 
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Evidence of a belief in the future im- 
portance of electricity in the home comes 
from the fact that the authorities of a 
certain eastern technical college have 
prescribed studies in certain branches of 
applied electricity for the course in do- 
mestic science. This certainly shows a 
foresight which is to be highly com- 
mended. 


It is pleasing to note another success 
which has been scored by the electric fan. 
The air in the royal sick chamber at 
Buckingham Palace has been kept cool 
and in circulation by this means, much 
to the benefit of his Majesty’s health and 
comfort. This little machine is now a 
recognized necessity in all well-appointed 
sick rooms and hospitals, 


NEW YORK, SATURDAY, AUGUST 16, 1902. 


ELECTRICITY AT THE INTERNATIONAL 


EXPOSITION AT ST. LOUIS IN 1904. 

While recently looking into the plan 
and scope of the World’s Fair to be held 
in St. Louis, we were surprised to find 
that there is good foundation for the be- 
lief that it will be a $50,000,000 enter- 
A World’s Fair of this magnitude 


should not pass without carrying with it 


prise. 


the history of a memorable display of elec- 
trical exhibits, as well as of a grand elec- 


trical illumination. 

That the illumination will meet expec- 
tations we may assume to be assured, as 
provision is being made for 30,000 avail- 
able horse-power, an amount greatly in 
excess of what has been available at any 
other exposition. This power is pro- 
vided by the exposition. 

The success of the electrical exhibits, 
however, rests with the electrical industry, 
rather than with the exposition authori- 
ties, and there should be that united co- 
operation among the electrical manufac- 
turing interests which will ensure every 
department of electrical endeavor being 
adequately exploited. 

The Electricity Building seems to have 
received the most favorable location of 
any building on the grounds, and is ar- 
chitecturally one of the handsomest. In 
addition, space is free. What more fav- 
orable conditions could be asked? 

Under the classification, complete elec- 
tric light installations, the electric trans- 
mission of power, the application of elec- 
tricity to transportation, electrochemistry 
and telephony, etc., are all accredited to 
the Department of Electricity. The 
classification is broad and comprehensive. 
Picture the result of a grand general elec- 
trical exhibit developed in a broad way! 
Think of its effect, not only upon this 
country, but upon the world! 

St. Louis calls for united action and 
prompt decision to do something worthy. 
Electricity should lead. 
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SWEARING AT THE TELEPHONE. 

A physician was arrested in St. Louis, 
Mo., a week or so ago for swearing 
through a telephone at an employé in the 
The doctor confessed that 
this was the case, but in his defence said 


central office. 


that he was swearing at the system and 
not at the employés. Judge Sidencr, of 
the First Municipal District Court, found 
that the defence was insufficient and fined 
the profane gentleman $5 for using 
abusive language. 

Now, why do people swear, cither at 
the telephone, at the operator, or at the 
system; particularly why do physicians 
swear? We venture to suggest that had 
the gentleman in question ever visited a 
central exchange, and could he sce the 
rapidity with which the operators carry 
on the service, and understand only in the 
smallest manner the wonderful organiza- 
tion which brings order out of a seeming 
chaos, he would be disposed to be patient 
if perhaps his call was not answered im- 
mediately, or sooner than that. It seems, 
however, that one man finds occasion to 
swear at the telephone for not serving 
him quickly enough, and the next man 
swears as it for calling him too often. 
The telephone has cut the time for trans- 
action of business down to next to 
nothing, and naturally its service is 
wanted in the greatest haste. The man 
who pays for the service understands that, 
the operator understands that, but most 
of all the system understands it better 
than any one else, and the learned judge 
will no doubt have the endorsement of 
all who really understand how fast and 
how efficient the modern telephone service 


has grown to be. 


APPLIED ELECTROMETALLURGY. 
= The astonishing growth of applied elec- 
trochemistry and electrometallurgy has 
been a subject of note, particularly in con- 
nection with the Niagara developments. 
Here large blocks of power are to be had 
at low prices, a necessary condition for the 
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successful operation of many of the 
methods, and we may look forward with 
confidence to still greater developments 
here along this line. 

Many engincers and others are devoting 
themselves to various branches of the sub- 
ject, and the published descriptions of 
electrometallurgical and electrochemical 
processes, as well as the number of 
patents taken out, are indicative of gen- 
eral activity in this direction. 

There is, however, one branch of this 
work in particular which deserves atten- 
tion, and in which rapid development is 
to be expected. This is in the direction of 
electrical processes for treating ores. 
Although the progress which has been 
made in certain lines. of this work— 
notably that of gold extraction from low- 
grade ores—has been very great, there are 
others in which the results have not been 
so satisfactory. A number of failures 
which have operated to scriously retard 
the healthy growth of this industry have 
been due to over-confidence on the part of 
the inventors of the processes. They ex- 
pected to step at once from a laboratory 
method to a gigantic application without 
the necessary study of the commercial con- 
ditions of the problem. It was thought 
that because a process could be carried 
out successfully in the laboratory it would 
be successful in practice, and large and 
expensive plants were erected. Unfortu- 
nately, the conditions met with in practice 
on a large scale presented unforeseen dif- 


ficulties. This fact has now been real- 
ized, and new methods are generally tried 
on a small scale before large investments 
are asked or large works erected. This 
‘Is as it should be, for the risk of failure 
should not be incurred for the sake of 
having the process begin paying a little 
sooner. 

Another matter closely related to this 
is the attention which the later theory of 
electrolysis has been attracting. Whether 
we accept this or not, it can not be denied 
that many valuable new processes and im- 
provements in older methods have resulted 
from this study. This fact alone offers 
sufficient reason for advocating thorough 
instruction at the technical colleges in the 
subject. ‘The electrochemist of the future 
must be a man who has thorough train- 
ing in the theory, as well as a good 
knowledge of what has been accomplished 
in practice. 
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THE ELECTRON. 

Dr. J. A. Fleming has given an inter- 
esting analogy of the manner in which a 
magnetic field is set up by an electron. 
The electron is likened to a sphere sub- 
merged in a fluid, and containing the same 
fluid under pressure. This issues from 
all sides in radial jets. As long as the 
sphere is stationary, these jets correspond 
simply to lines of force due to the charge 
of the electron, the surrounding fluid rep- 
If the sphere be 


moved certain of these jets will be moved 


resenting the ether. 


through the fluid in a direction at right 
angles to the stream. This shifting of 
the jets will set up whirls in the surround- 
ing fluid, the axis of rotation being normal 
to the direction of motion of the sphere 


and to the jet. These whirls represent the 
lines of magnetic force set up by the 
motion of the electron. If we imagine 
jets issuing from every point of the sphere, 
we see that the motion of the sphere will 
set up a whirl which will completely sur- 
round the sphere. A continuous stream 
of these spheres moving through the fluid 
is analogous to an electrice current, the 
whirls set up in the fluid representing the 
lines of the magnetic force surrounding 
the current. 


One objection always urged against the 
use of induction motors of the squirrel- 
cage rotor type is their poor starting 
qualities. This is overcome in an inter- 
esting manner in the installation for 
pumping in the Horcajo mines, Spain. 
Each motor is connected to a high-press- 
ure centrifugal pump, and three pumps, 
placed at different levels in the mine, are 
connected in series to overcome the 
hydraulic head of 1,272 feet. 


ing, one generator is run somewhat be- 


In start- 


low normal speed. Then the first motor 
is thrown on an autotransformer and, 
after having come up to synchronism, is 


transferred to the generator and the sec- 
ond started on the autotransformer and 
so on. The motors start in this way at 
zero torque and since, at the lower speed, 
they can not overcome the hydraulic head 
they absorb but little power. After all 
three are running the generator is speeded 
up and delivery of water begins. It 
should be noted that since the pumps are 
in series all the motors run at the same 
speed and handle the same amount of 
water, they all do the same work irre- 
spective of their vertical distances apart. 
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MOTOR TESTING. 
In a recent issue of the Electrotech- 
Zeitschrift the Prony brake 
method of testing motors is discussed, 
attention being called to the difficulties 
encountered in applying this test and to 


nische 


the usual sources of error which are to be 
The writer 
lays particular stress upon the necessity 


avoided, as far as possible. 


of obtaining accurate readings of speed, 
as in this test any error made here will 
result in an equal percentage error in the 
efficiency as determined in this way. 

The method advocated for overcoming 
errors due to inaccurate readings of the 
instruments, either as regards the instant 
of taking the reading or in the value of 
the reading itself, is to so mount all the 
instruments that a photograph may be 
taken and an instantaneous record ob- 
tained which is independent of personal 
errors. 

It is very doubtful if results obtained 
in this way would be more accurate than 
these obtained in the old method, by 
personal observation. The very thing the 
author is trying to avoid—that is, varia- 
tions in the instrumental read ings while 
they are being noted—will cause an 
error here because changes in the speed 
of the motor will always lag behind 
changes in applied voltage or in the load, 
and it is a question as to which method 
will give the better results. 

But be that as it may, there is seldom 
any necessity for testing a motor for 
efficiency by applying an actual load. The 
method of computing the efficiency from 
the measurements of the friction and 
core loss and armature and field resist- 
ances gives more satisfactory results. 
Here the resistances may be measured as 
accurately as desired, while a considerable 
crror in the core loss determination will 
cause but a slight error in the computed 
efficiency. The objection to this method 
is that the motor is not tested under 
actual running conditions, but if it is 
clearly stated that the efficiency has been 
determined in this way the objection can 
And on the 
other hand, the advantages of this method 


not be considered serious. 
are considerable. The time required for 
making the test is short and the power 
required is small. 


August 16, 1902 


ELECTRICAL REVIEW 


203 


Professor F. Braun’s System of 
Wireless Telegraphy. 


UCH interest is evinced in Ger- 
many in the system of wireless 
telegraphy invented by Professor 

F. Braun, of Strassburg, since Messrs. 

Siemens & Halske, who control his 

patents, have brought suit for infringe- 

ment against the General Electric Com- 
pany, of Berlin, owners of the Slaby-Arco 
system. 


Using a Closed-Circuit Oscillator. 


By A. Frederick Collins. 


In this manner it is possible to limit 
the action of the transmitter so that elec- 
tric waves of a certain definite length 
only will be admitted, while the receiver 
in connection with an open circuit res- 
onator will permit the intake of these 
waves alone. 

To increase the intensity of the waves 
to a maximum limit, an exact symmetry 


ground connection by direct contact, a 
feature now in vogue that characterizes 
every other apparatus for wireless teleg- 
raphy. It is this earthing of one ter- 
minal of the oscillator that is responsible 
for the many disturbing atmospheric 
effects. The absence of this grounding 
element in this system renders it abso- 
lutely free from the untoward influence 
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Fie. 1.— COMPLETE APPARATUS FOR BRAUN’s SYSTEM OF WIRELESS TELEGRAPHY. PROFESSOR BRAUN IN CENTRE, DR. KOETSEL, SIEMENS & 


The system of Professor Braun and 
Siemens & Halske is based upon the 
well-known fact that a closed circuit is a 
much more persistent oscillator than an 
open circuit. The Braun transmitting 
apparatus consists of a closed circuit os- 
cillator, adjusted by means of appro- 
priately selected values of inductance and 
capacity, and indirectly connected with 
an open circuit oscillator. 


HALSKE’s EXPERT, IN FOREGROUND. 


of design has been planned by Professor 
Braun, so that the electric waves propa- 
gated by the oscillations of the transmit- 


ter may find a suitable medium for pro- — 


ducing resonance effects in this receiver. 

To procure this symmetry in the trans- 
mitter and receiver in theory, as well as 
to ensure it in practice, Professor Braun 
has ingeniously arranged the component 
parts of the system so that there is no 


of atmospheric electricity, and tests of a 
vigorous nature have justified this as- 
sertion. 

The following description explains 
the system from a general viewpoint: 
Fig. 1 represents the apparatus complete. 
The diagram, Fig. 2, illustrates the theo- 
retical principles of the transmitter, 
where S is the closed oscillator circuit 
which is excited by the secondary of the 


p ` i «: 
-a iio ma E 


204 


induction coil, J, and upon disruptively 
discharging the oscillator between the 
spark-halls, S, oscillations are set up in 


the closed circuit, including S, the spark- 


gap, C, C, Leyden jar condensers and the 
inductance coil, L. 

The high-frequency, high-potential os- 
cillations of this circuit are now stepped- 
up by the transformer, consisting of the 
primary inductance coil, L, and the sec- 
ondary coil, M, the terminals of which 
are attached to the open circuit oscillator, 
of which one arm joins the antenna, or 
vertical air wire, the other arm being 
joined by a conductor of similar length 
and thickness to the antenna, and which 
may be coiled up to reduce its length, 


M A 
Fig, 2.—THE BRAUN TRANSMITTER. 


though a simpler method is to attach it 
to an insulated plate of considerable 
area. 

The receiver shown in Fig. 3 is con- 
structed in a similar manner. The an- 
tenna, A, brings the impinging waves to 
the oscillating closed circuit represented 
by the condensers, CC, the wire, S, and 
the inductance, L, which is timed to the 
wave-length of the transmitter. The ad- 
dition of a second conductor equal to 


* times the wave-length gives the proper 


symmetry to provide for resonance, and 
the waves react on M, like the condensa- 
tion and rarefaction of waves in 


A- Cu C€ A 
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Fia. 3.—THE BRAUN RECKIVER. 


acoustic primary resonance, causing the 
amplitude of vibration to be increased. 
The oscillations of L are transmitted to 
the secondary coil, M (Fig. 3), and by 
means of an additional conductor, hav- 
ing s the value of the wave-length, a 
resonance effect is obtained in M of 
; f À 

great intensity. The conductors 7 may 
here, too, be replaced to advantage and in 
an easier and simpler manner by using 
plates of large area. 

The transmitter of the Braun-Siemens- 
Halske apparatus is divided into two 
parts: (a) the inductor with its auxiliary 
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appliances and the closed circuit oscil- 
lator necessary to excite the sending wire 
or antenna. The induction coil or in- 
ductor, as it is termed, is different from 
those used in other systems in that it is 
not wound to obtain high potentials, but 
by carefully calculating the dimensions 
of the iron core, the winding of the sec- 
ondary coil exercises but a slight reaction 
on the magnetic circulation and, there- 
fore, but little opposition to the primary 
current; the result is that the potential 
difference is somewhat less than in the 
ordinary types, but the oscillator circuit 
becomes, by virtue of this reduction, es- 
pecially suitable for the loading of large 
capacities since it is designed for a small 
time constant of the charging circuit. 

The induction coil has quite a long 
primary coil and inductor and a propor- 
tionately short secondary winding having 
small resistance. The decrease of poten- 
tial mentioned is accompanied by a 
greater secondary current than is usual 
in coils of the older types; the winding, 
too, is arranged so that the loss by 
ohmic resistance is limited; the cross- 
section of the secondary winding is fairly 
large, consequently the heating by sec- 
ondary -currents is reduced to a mini- 
mum. Again, the coil designed by Pro- 
fessor Braun has double the insulation 
found in those of the ordinary type sold 
in the open market, and the result is 
that the function of the coil takes place 
at all times without trouble or break- 
downs. l 

The rythmical interruption of the in- 
ductor is generally accomplished by 
means of a Wehnelt or Simon electrolytic 
circuit-breaker, which, by reason of its 
simple construction and ease of manipu- 
lation, has become popular, especially 
on the Continent, for operating coils for 
whatever purpose. 

These interrupters have been described 
from time to time in the scientific jour- 
nals as improved forms were brought out 
and so need no further elucidation here. 
Suffice it to say that this form, with 
certain modifications to prevent the ex- 
plosions which generally took place 
in the older forms, is the one favored by 
Professor Braun. Where storage bat- 
teries are used or a small current avail- 
able, Messrs. Siemens & Halske include 
a mercury radial (turbine) interrupter 
instead of the electrolytic form. The 
mechanical interrupter does not possess 
sufficient staying qualities for the re- 
quirements of a commercial apparatus in 
constant operation and is consequently 
to be avoided. 


The Morse key or manipulator for 
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making and breaking heavy currents into 
dots and dashes is little like the ordinary 
key used in telegraph practice. The 
Braun key is shown in Fig. 4 and enables 
the operator to break a current of fifty 
amperes continuously without danger to 
the automatic interrupter. For this pur- 


Fie. 4.—Tue Braun KEY. 
pose Professor Braun invented a 
method of closing the circuit sep- 
arate from the point of break, 60 
that the circuit is closed first and then 
the main contact; this contact, however, 
is opened first at the moment of break 
and but one path is left for the current, 
namely, through the discharger. Now, 
before the second phase of motion of the 


Fic. 5.—THE LEYDEN JARS, 


key the discharger cpens and the current 
is absolutely cut off. Thus the main con- 
tact always remains sparkless and in con- 
sequence of this device the break takes 
place with the least difficulty and with 
the ordinarily required rapidity. 

The oscillation current consists of a 
series of Leyden jars shown in Fig. 1, m 
the form of a case of vertical tubes. 
They are represent d in Fig. 2 by CC, 
and in Fig. 5 the details of the arrange- 
ment are shown. The oscillation circuit 
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also includes a transformer. ‘To bring 
within as small a space as possible as 
large a capacity as necessary, the tubular 
form of Leyden jars was chosen. ‘These 
tubes may be quickly exchanged or re- 
placed if broken. 

The transformer is under complete 
control and is carefully calculated. The 
wave-length selected should be such that 
the height of the vertical wire should be 
one-fourth its value. The secondary is 
adjusted to the wave-length to be used, 
but it is by no means dependent on the 
laws governing ordinary transformers. 
It must be regulated, however, so that it 
will be in tune with the vertical wire. 
These transformers are placed in oil, as 
powerful tensions are set up in them. 

In the receiver of Professor Braun, 
although syntonized with the transmit- 
ter, the oscillations are, of course, com- 
paratively feeble, and the condensers of 
the oscillating circuit of the receivers 
may be of much smaller dimensions than 
that employed in the transmitter. 

Professor Braun doubts the value of 
exhausting the coherer, and if the filings 
are out of adjustment the tube or co- 
herer must be discarded. The coherer 
he devised is arranged so that it could be 
taken apart and adjusted again with 
ease, even by the layman. The con- 
ductor plugs are of steel, and all that is 
required is that the ends should have a 
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vation that the steel coherers do not ful- 
fill the requirements of accuracy when 
the conductor plugs become magnetic, 
but that a certain critical degree of mag- 
netism enhances its sensitiveness without 


Fig, 6.—THE BRAUN STATION AT HELIGOLAND. 
injuring the accuracy of cohesion. This 
phenomena led to the invention of a 
magnetic regulator, doing away with the 
fault of the former and using it to ad- 
vantage for the latter. This is done by 
means of a permanent ring magnet 


Fic. 7.—GuEsts WHo WITNESSED THE First EXCHANGE OF MESSAGES BETWEEN HELIGOLAND 
AND CUXHAPEN. PROFESSOR BRAUN IN CENTRE. 


good polish. The filings consist of hard- 
ened steel powder which has been sifted. 
The sensitiveness, according to Professor 
Braun, is equal to the best vacuum 
nickel-silver coherer, and its reliability 
is much greater. ‘The rougher the steel 
filings the greater the sensitiveness, but 
this is obtained at the expense of accu- 
racy. 

Professor Braun has made the obser- 


placed near the conductor plugs and be- 
tween them; by turning the magnet ring 
the north or south poles may be brought 
as near the ends of the electrodes as de- 
sired and the surface contacts of the con- 
ductor plugs will be magnetized or de- 
magnetized to whatever extent is deter- 
mined best for the purpose. 

The apparatus also includes a tapper 
for decohering the filings. and a Morse 
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printer, shown to the extreme left in 
Fig. 1. 

The photograph, Fig. 1, is the interior 
of the Siemens & Halske station at Heli- 
goland, which is on one of the Frisian 
Islands in the North Sea, 54 degrees 
11 minutes 34 seconds north latitude, 
7 degrees 51 minutes east longitude. 
Fig. 6 is the exferior of the same sta- 
tion. Fig. % shows the guests who were 
invited to witness the first exchange of 
wireless messages between Heligoland 
and Cuxhapen, where the opposite station 
is located. The distance between the two 
points is thirty-six miles. 
=> 

Water-Wheel Irrigation, Driven 

Electrically. 

Hydraulic mining having been pro- 
hibited by the National Government in 
many parts of California, the hydraulic 
development companies are very profitably 
turning their attention to power and irri- 
gation projects. The Central California 
Electric Company has recently purchased 
two 1,000-kilowatt Westinghouse alternat- 
ing-current generators, which will be di- 
rect-connected to water-wheels and used to 
supply power to Grass Valley, Nevada 
City, Sacramento and adjacent towns. 
This is the third station to be installed by 
the company, two other stations having 
now been in operation for a number of 
years. The Central California Electric 
Company’s system is a part of that of the 
South Yuba Water Company, which con- 
trols 400 miles of main ditch line, in the 
heart of the Sierra Nevada Mountains. 
Formerly the water was used for hy- 
draulic mining, but this having been 
stopped on account of the filling up of the 
rivers with “slickens,” the water now is 
sold to ranchers and fruit-growers for ir- 
rigation purposes. Before being sold to 
the farmers, however, it is transmitted in 
pipes to stations at different points along 
the system where electric energy is pro- 
duced, and conducted thirty-five to fifty 
miles to adjacent cities. 
me ——— 

Another Magnetic Pole Expedition. 

Word comes from Copenhagen, Den- 
mark, that Amundsen, the Norwegian ex- 
plorer, has planned an expedition for next 
year to carry out the researches in 
connection with the magnetic pole discov- 
ered in 1831 by Sir John Ross, but which 
is now believed to have changed its posi- 
tion. Amundsen will charter a small 
schooner called the Gjora, he believing 
that a small craft is best adapted for such 
an expedition. The start will be made 
next spring with seven companions from 
the west coast of Greenland, through 
Baffin’s Bay to Lancaster Sound, the idea 
being to make many observations in con- 
nection with the magnetic pole. It is 
expected that the expedition will return 
in 1905. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XXXVI. 


BY A. E. DOBBS. 


LOCATING LINE TROUBLE BY TESTING. 


A cross in almost any part of the line 
would virtually short-circuit the gen- 
erators, provided the contract was a good 
one, and prevent signals from actuating 
any other bell or throwing the drop at 
the exchange, for, though there are drops 
on the market that will fall when 
shunted by a resistance of 100 ohms, yet 
when we consider that in this particular 
line we have considerable line resistance 
and the other bells also taking away part 
of the feeble current that remains, it 1s 
doubtful whether any subscriber could call 
or be called. Here is where the manager, 
by comparing the readings of his test set 
with readings previously obtained, can 
often get a fair idea of the trouble and 
its location without waiting for the 
operators to call in, even if the line 
should be looped into the stations, as it 
generally is not. 


OPEN WIRES. 


But there is another possible source of 
trouble that may deceive him should it 
occur at night or any other time when 
the station agents or operators were not 
on duty, and that is, an open circuit. In 
the line under discussion the cutting out 
of one or two bells would not interfere 
with the operation of the rest—it would 
help them rather than otherwise—except 
that the stations beyond the break would 
be cut off from the main office. The dis- 
tance to this break can be more easily 
calculated than a cross by the rise in the 
resistance of the line, for every bell cut 
out increases the resistance as measured 
from the controlling office. 

Suppose we have a break between sta- 
tions 3 and 4. During the busy hours 
No. 3 could be called as usual, while No. 
4 could not, but at times there might not 
be any one at either of these stations to 
answer calls, while perhaps No. 4, being 
a switching office, might be more im- 
portant than any of them. For this pur- 
pose a set of tables might be made to in- 
dicate the combined resistance of the 
bells with one or more stations cut out, 
calculated as before indicated. 


TABLE V. 


With break between Nos. 8 and 4 = 508 ohms. 
ae a Nos. 2 and 3 = 605 ‘ 
Nos. l and 2 = 1085 “ 


This can be estimated by beginning at 
the outer end and working back toward 
the office as already indicated. Thus, to 
calculate a break between stations 3 and 
4, we have: 


(x) sé 
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1 1 Pere 
(a) 1,600 + 119 + a = 0.000582 + 
0.001053 = 0.001635 = 612 ohms. 

1 1 i 
O) sip i t rog = 0.001368 + 

0.0091 = 0.002368 = 423 ohms. 

(c) 423 + 85 = 508 ohms— Answer. 
A break between Nos. 2 and 3 can be 
worked out in the same way, while one 
between Nos. 1 and 2 will be simply that 
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In Fig. 154 we have the line broken 
and grounded toward the office end, in 
which case it would be simply a matter 
of finding which wire was grounded and 
measuring it at the rate of 8.5 ohms per 
mile, with the exception that the three 
bells would be the means of adding a sc- 
ond conducting wire between Nos. 1 
and 3, which would lower the resistance 
of the wire enough to indicate the trouble 


of the five miles of line resistance and 
the station bell; 85 + 1,000 = 1,085 
ohms. 

None of these measurements would in- 
dicate the distance to the break, however, 
but Fig. 153 shows the same line with a 
break between stations 1 and 2. A test 
of the line would show 1,085 ohms, which 
would indicate that No. 1 was still in cir- 
cuit, while a test to ground from either 
side would show that one end was lying 
on the ground, but the open side would 
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about a mile nearer the oflice than it 
really 18. 

So far we have considered only one 
line, that under the conditions laid down 
in Fig. 149, Figs. 153 and 154 being 
merely variations of the same. 

In Fig. 155, however, we have wires of 
the same resistance—8.5 ohms per mile— 
but the bells are all of the same resistance, 
being 1,000 ohms each. We also suppose a 
cross between the two circuits twenty 
miles down the line, the resistance of the 
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Fre. 154. 


show a much higher resistance than the 
other, because the current would have to 


_ pass through the 1,000-ohm bell at sta- 


tion 1. In our first example we found 
the combined resistance of bells and line 
belonging to stations 2, 3 and 4 to be 
445 ohms. Suppose that a measurement 
to earth showed 600 ohms, we know that 
the resistance of the twelve miles of line 
to station 2 is 102 ohms, so 445 + 102 = 
547 ohms for the line. 

Deducting this 547 from 600, leaves 


4 mi. b mt. 


loop so formed being 340 ohms, .but along 
down the line we find that even though 
one side of No. 1 circuit is left open at 
the oftice, yet the two sides are joined to- 
gether by stations 1, 2, 3 and 4, which, 
of course, would add a second conduct- 
ing path and lower the resistance of the 
lines indicated, these stations are four, 
five and three miles apart respectively, 
and by considering two of these bells as 
leading the current on the other side 
of the wire and two more as leading 


3 mi. 


6 mL 


Fic. 155.—A Cross wiTH COMPLICATIONS. 


53 ohms as the resistance between No. 
2, and the ground, which, if the ground 
should be a good one,. would indicate 
a distance between five and six miles 
back from No. 2. If the wire in break- 
ing down should cross its mate, the re- 
sistance would be cut down to probably 
100 ohms or less, being simply that of 
the wire and the additional resistance of 
the ground connection. | 


it off, we can strike an average length 
of line afeeted by their conductance, 
which would be half the distance be- 
tween Nos. 1 and 2, all of the distance 
between Nos. 2 and 3, and half that be- 
tween Nos. 3 and 4, which would be 8.5 
miles. The combined resistance of the 
first two bells would be 500 ohms; that 
ot the second two bells 500 ohms, or 
1,000 ohms in all. 
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The resistance of this loop, therefore, 
could be practically considered as 1,000 
ohms of bell and 72 ohms of line resist- 
ance, or 1,072 ohms in all, the reciprocal 
of which is 0.000933. The resistance of 
the single wire for the same distance is 
72 ohms, the reciprocal of which is 0.014. 
Therefore, 0.014 + 0.000933 = 0.014933 
= 67 ohms instead of 72 ohms, a reduction 
in this leg of five ohms. 

On circuit No. 2 we have a similar 
ccendition, except that there are only two 
bells in circuit six miles apart. The 
stray current passes through bell No. 1 
on to the other wire and out again 
through bell No. 2, the two bells and six 
miles of wire having a resistance of 
2,051 ohms, the reciprocal of which is 
0.000487. The resistance of the straight 
line for this distance is 51 ohms, recip- 
rocal 0.019608; joint resistance 0.019608 
+ 0.000487 = 0.020095 = 49.7 ohms, 
a lower resistance of 1.3 ohms for No. 
2 circuit, or for both sides of the circuit 
6.3 ohms, so that, instead of measuring 
340 ohms, it would measure 333.7 ohms. 

These problems seem very complex, as 
indeed they are, and they belong to a class 
the writer has not as yet been able to find 
in any published books; but every one 
who has to deal with lines of this kind 
will recognize them as very practical, 
everyday examples, even if treated from 
a theoretical standpoint. 

An exchange manager could, by send- 
ing a man over the line to cut, cross or 
ground it at the different stations, obtain 
a set of constants that would be of more 
or less service to him, but if he can ob- 
tain a theoretical value for the different 
tables herein given, and afterward check 
them up by frequent tests, he will be in a 
better position to know the actual work- 
ing conditions and calculate for possible 
sources of error. 


INSTRUMENTS TO USE. 


In the measurements of resistance it is 
not necessary to purchase an expensive 
outfit costing several hundred dollars, 
though that would be very desirable, but 
in a pinch a manager can get along with 
much less than a laboratory outfit and 
the electrician often has to rely on his 
wits to help him out of a tight place or 
to obtain necessary information. A great 
many exchanges do not possess a testing 
outfit, but much information can be ex- 
tracted from the intelligent use of even 
a pocket voltmeter provided it is a stand- 
ard instrument and its resistance and 
current constant are known. Next to a 
bridge and galvanometer this affords the 
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most reliable means of finding the ap- 
proximate resistance, so that some engi- 
neers engaged in electric light work make 
use of a high-grade voltmeter altogether 
in all of their ordinary work. By current 
constant is meant the current necessary 
to deflect the voltmeter one degree of the 
scale, whether the scale be marked in divi- 
sions of volts or one-tenth of a volt. 

To obtain this constant it is necessary 
that the resistance of the voltmeter coils 
should be known, either from informa- 
tion obtained from the manufacturer, or 
by measurement on some other instru- 
ment. 

Tet us suppose that we have a volt- 
meter measuring 100 ohms with a scale 
marked in tenths and we use a battery of 
three cells and get a deflection of 4.5 
volts, which is equal to forty-five divisions 


on this scale. By Ohm’s law (i = 1) 


we have = 0.045 of an ampere as the 


100 
deflection of forty-five degrees of the 
scale, from which it follows that one de- 
gree of the scale must equal 0.001 of an 
ampere, or one milliampere. The current 
constant of this voltmeter, then, is one 
milliampere. 

Let us now, using the same battery, 
connect the voltmeter in series with an 
unknown resistance and in so doing find 
that the pointer has fallen off ten scale 
deflections, or ten milliamperes. Our volt- 
age we know to be 4.5, our current 0.010; 
therefore, we call upon the second term 

E 4.5 

of our formula (T = ) = 010 = 450 
ohms. Deducting the resistance of the 
voltmeter (100 ohms) leaves a net result 
of 350 ohms as our external or unknown 
resistance. A voltmeter reading to five 
volts as described would not indicate the 
voltage of more than three or four cells 
of battery, while for measuring high re- 
sistances it might be necessary to use from 
fifty to seventy-five cells. 

It is quite possible, however, to get 
around this difficulty in another way— 
by inserting a resistance or multiplier in 
circuit with the voltmeter. Our volt- 
meter resistance is, say, 100 ohms. By 
placing a resistance in circuit of 900 
ohms we increase our circuit resistance 
tenfold and our voltmeter reading in the 
same ratio, so that if we now get a read- 
ing of 4.5 volts, we know that the battery 
pressure is really forty-five volts. Now, 
by disconnecting this resistance and con- 
necting our unknown resistance in its 
place, we can get the reading directly on 
the voltmeter as before, provided the re- 
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sistance of the unknown is not so low 
as to cause the voltmeter to run off the 
scale or burn out the coils. 

The following table indicates the possi- 
bilities in the use of a cheap voltmeter 
such as already described : 


2 | fe os 

| e 

o | a8 8 338° $ 

Resistance Ohms. | 2 |Z g g ogo E g 
a >al > |s | She 
wee | A 

§ | ge 
Voltmeter, only, 100.| .... 50 4900 | ...... 
ries 900.........0.. ioi | 50 | 50 | 49900 | 900 

1900... s.sscecee 20-1 | 100 | 80 | 99900 
e 9400.......0000. 25-1 | 125 | 50 124900 | 2100 
Column 4 indicates the reading in 


scale divisions which, as the scale is di- 
vided into tenths, indicates five volts as 
the limit of the instrument. Column 5 
is the highest possible resistance that can 
be measured by the voltage given in col- 
umn 3, while column 6 is the lowest re- 


_ sistance that can be measured by the volt- 


age given, and is the same as that of the 
resistance in column 1. 

It must not be thought that because 
the writer speaks of the possibilities of a 
cheap voltmeter that he commends their 
use by any manner of means, but the ob- 
ject is to show some of our friends how 
to make a virtue of necessity. There are 
voltmeters that have a reading or current 
constant much higher than 0.001 of an 
ampere—0.0001 is not uncommon—which 
can consequently be used to measure in- 
sulation running up into megohms. 

Instead of using resistances for check- 
ing up high voltages a better plan is to 
use a high and a low-reading voltmeter, 
if they can be obtained, making sure that 
the two read alike. When a high-voltage 
battery is necessary, it is measured with 
a high-resistance voltmeter and the read- 
ing then taken with the low-reading in- 
strument on account of its greater sensi- 
tiveness. 


ANOTHER POINT. 


Telegraph men insist upon having 
first-class and reliable instruments for 
their tests, but telephone managers some- 
times exhibit a tendency to buy the 
cheapest sets offered them, only to find 
out afterward that it is a difficult matter 
to get two readings alike through the same 
circuit. Every exchange should possess a 
voltmeter, a good zero galvanometer and 
Wheatstone bridge, for there are many 
uses for such instruments, and the man- 
ager who possesses them will easily get 
his money’s worth by intelligent use of 
tlem. 
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The Ventimiglia-Bordighera Electric 


Tramway. 


Description of a New Italian Trolley Road. 


tramway was opened to public use 

at the beginning of this year. 
This road joins the last Italian city on the 
Mediterranean, and which borders on 
France, with the first of the most beauti- 
ful countries of Liguria, a favorite win- 
ter resort, particularly for British fam- 
ilies. Here there are many villas, large 
hotels and charming views of the Cornice, 
of Antibo, ete. — 

The road has been built by the firm of 
Woodhouse & Baillie, which is the same 
company that furnishes electrical energy 
for light and motive power to the two 
above-named localities. 
for the most part the provincial road, 
except for a space of 250 centimetres, 
where it has a private right of way. Here 
there has been erected a bridge over the 
Mediterranean Railroad. This is com- 
posed of iron girders resting upon piers 
of masonry, and approached on the west 
by a viaduct composed in part of seven 
spans of reenforced concrete. The length 
of each span is five metres. 

The power for the tramway is generated 


Tr": Ventimiglia-Bordighera electric 
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The line follows. 


By Enrico Bignami. 


600 metres from the head of the line in 
that city. The total length of the line 


nished by the Diatto Company, of Turin. 
They have been equipped electrically by 
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VIADUCT OF REENFORCED CONCRETE ON THE VENTIMIGLIA-BORDIGHERA TRAMWAY. 


THE STOCKPORT GAs ENGINE OF 90 HornsE-POoWER IN POWER STATION AT VENTIMIGLIA. 


at the electrical power-house of the same 
company in Ventimiglia. This is about 


is 5,750 metres. The cars accommodate 
twenty-eight passengers and were fur- 


the Alioth Company, of Bale. Each car 
is provided with two twenty-horse-power 
motors, and four cars give a fifteen-minute 
service each way. The car-shed is in the 
middle of the line and close to the viaduct. 
Here there has been installed in addition 
a battery of accumulators which usually 
operates in parallel with the dynamos at 
the power-house. The batteries, which 
have been furnished by the ‘Tudor Com- 
pany, of Genoa, have a capacity of 129 
ampere-hours. By its central position it 
is able to regulate the voltage of the line 
and also to diminish electrolytic phe- 
nomena. 

The overhead trolley system has been 
adopted with a wire nine millimetres in 
diameter. There is no feeder. There are 
two dynamos at the power-house, each of 
eighty-five amperes capacity at 600 volts. 
These were furnished by the Alioth Com- 
pany, of Bale. In operation, Dut one of 
the dynamos is used, the other being held 
in reserve. Either dynamo may be oper- 
ated through a friction clutch by means 
of a turbine or a gas engine using pro- 
ducer gas. The power-house contains two 
turbines of seventy horse-power each, and 
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two gas engines of eighty horse-power. 
The turbines were made by the firm of 
Riva, Monneret & Company, of Milan. 
The gas motors were furnished, one by 
the firm of Crossley, and the other by 


Andrew, of Stockport. The producer gas 
is furnished from two generators of 150 
horse-power each. 

The current for the tramway is nor- 
mally generated at a tension of 600 volts, 
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the rapids of the Vuoska and the fall of 
a neighboring stream, the Imatra, the 
total to give 37,000 horse-power. The 
high-tension lines from the three plants 
would be brought together in a main 
station at St. Petersburg, and from there 
would proceed the low-tension circuits for 
the city lighting, motor distribution and 
tramways. M. Dobrotvorsky estimates 
the total amount of energy to be used in 
St. Petersburg at 47,600 kilowatts, al- 


THE BATTERY Room AT THE CAR BARN CONTAINING 275 CELLS—VENTIIMIGLIA-BORDIGHERA 
i ELECTRIC RAILWAY. 


and the pressure at the battery varies 
about 550 volts. 

-The line is for the most part level. The 
steepest grade is on the viaduct, and is 
about five per cent. According to plans 
which are already under consideration, 
this line is intended to connect at the one 
end with that which already joins Monte 
Carlo with Nice, and at the other with 
that at San Remo. 

——_—_-qpe_—___—. 

An interesting project is said to be on 
foot for supplying the city of St. Peters- 
burg and suburbs with current for light 
and power distribution. The project, 
which has been devised by M. Dobrot- 
voreky, a prominent engineer, is backed 
by a number of capitalists. The hydrautic 
power of three great lakes in the sur- 
rounding region is to be used. These 
lakes, Saima, Paipus and Ilmen, flow into 
the sea by the rivers Volkov, Narva and 
Vuoska respectively. The River Volkov 
has rapids which can develop nearly 
40,000 horse-power, situated about sixty- 
six miles from St. Petersburg. A dam 
placed across the river will give a head of 
water equal to forty feet. It is pro- 
posed to utilize this fall for a large hy- 
draulic plant which will contain eighteen 
turbines, each of which will be direct- 
connected to three dynamos of 500 kilo- 
watts. The second river, the Narva, would 
in like manner afford a fall of thirty- 
five feet at a point about eighty-four miles 
from the city, and a similar turbine plant 
would be erected here. The total energy 
of the fall is estimated at 30,000 horse- 
power. The third plant would utilize 


lowing for 300,000 incandescent lamps, 
taking 16,800 kilowatts, and 4,000 arcs 
at 3,200 kilowatts; the tramways would 
take 3,600 and the power circuits 25,000 
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The Society of Model Engineers, 
London, England. 

On Thursday, July 17, a party of mem- 
bers of this society paid a visit to the 
Rugby works of Messrs. Willans & Rob- 
inson, Limited, the well-known makers of 
high-speed engines. The opportunity of 
inspecting such a well-organized and up- 
to-date establishment was much appreci- 
ated by the members, who evinced great 
interest in the tools and methods adopted 
to secure the accuracy of workmanship 
and interchangeability of parts. The 
party were subsequently received by Mr. 
Lazenby, on behalf of the firm, and enter- 
tained to tea. Earlier in the day the so- 
ciety paid a visit, by the courtesy of Mr. 
F. W. Webb, to the locomotive running 
sheds of the London Northwestern Rail- 
way, under the personal guidance of Mr. 
C. J. Bowen Cooke. Votes of thanks to 
those who had so kindly extended the 
various facilities to the society were pro- 
posed by the chairman, Mr. Percival Mar- 
shall, and cordially adopted. 

Ge 

An Old Engine’s Resting Place. 

A Watt engine which had done service 
for 102 years was removed lately from its 
sphere of usefulness to a London museum. 
In the old days substantial work must 


- have been done or this engine could not 


have lasted so long. It is believed that 
the oldest engine now in service is one at 
a colliery near Rutherglen, Scotland. This 
is a Newcomen engine erected in 1802. 
Since that time it has been in continuous 


THE PRODUCER GAs GENERATORS AT THE POWER STATION IN VENTIMIGLIA. 


kilowatts. It is stated that the company, 
which has been recently formed, has al- 
ready obtained the necessary concessions 
to carry out the project, and that the total 
expense will exceed $14,000,000. 


service and has needed no important re- 
pairs. Brasses, of course, have had to be 
replaced, and a wheel or two, but other- 
wise the engine needed no fixing, and still 
is in good repair. 
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DEPRECIATION IN TELEPHONE 
PROPERTY—II. 


A SERIES OF PAPERS ON AN IMPORTANT 


TELEPHONE PROBLEM. 


BY FRED DE LAND. 


During the session of 1899 the Michi- 
gan Legislature created the Board of 
State Tax Commission, and made it a 
part of its duties to ascertain and report 
to the legislature the actual and correct 
values of telephone and certain other 
corporations. Professor M. C. Cooley, of 
the University of Michigan, was employed 
as appraiser to have charge and complete 
the work of affixing values of physical 
properties. In determining the appraisal 
two distinct values were recognized. 
First, the tangible value or values of 
physical properties ; second, intangible 
values, consisting of franchises, rights 
of way, and other elements which enter 
in to make a large increase in earning 
power. The tangible values were under 
the direction of Professor H. C. Adams, 
of the University of Michigan, and 
United States statistician for the Inter- 
stae Commerce Commission. After a 
long and thorough study of the problem, 
annual depreciation charges were allowed 
by this state board, as follows: Poles and 
cross-arme, accepting about twelve years 
as the average life of a pole, a deprecia- 
tion was allowed of eight per cent per 
annum; underground conduits, two per 
cent; underground and aerial cables, 
lead-covered and rubber, ten per cent; 
subscriber’s station equipment, ten per 
cent; switchboards, ten per cent. For 
copper wire in use one year or less, its 
full value will be taken; for two years 
and less than three years, two and one- 
half per cent; for three years and less 
than five years, five per cent; for five 
years and less than ten years, ten per 
cent; for ten years and over, twenty per 
cent. This makes an annual average of 
about eight per cent. 

On December 23, 1895, the executive 
committee of the Milwaukee Telephone 
Users’ Association, after a thorough in- 
vestigation “into the reasonableness of 
the charge for telephonic service in Mil- 
waukee, reported, among other facts, that 
a very scrious problem in the telephone 
business is ascertaining the correct 
amount which should be charged off 
every year to offset the depreciation of 
the plant from use and age. The tele- 
phone company advises us that in its ex- 
perience, and before the present Milwau- 
kee plant (which is practically entirely 
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new) was installed, the cost of mainte- 
nance approximated twenty per cent per 
annum; but with the substitution of new 
and improved methods of construction a 
ceitain degree of permanency must be 
assumed, and the present cost of main- 
tenance is estimated to be ten per cent 
per annum. This, of course, is applic- 
able only to the plant proper, and has 
un application to real estate or franchise. 
A detailed statement showing the esti- 
mated life of the several parts of the 
plant is given. The officials are of the 
opinion that this cost of maintenance is 
understated.” The detailed statement 
of estimated yearly depreciation in 
this new plant reads in part as follows: 
“Subways, including manholes and sub- 
marine pipe, five per cent depreciation ; 
cables in subways, including cables to 
cable heads in building and all sub- 
marine cables, six and three-quarter per 
cent depreciation; distribution from sub- 
ways, both methods, twelve and one-half 
per cent depreciation ; aerial construc- 
tion, new poles and lines complete, aerial 
cables included, ten per. cent depreciation ; 
awitchboard, cross-connecting board, and 
cable to cable heads and arresters, twelve 


and one-half per cent depreciation; sub- 


scribers’ equipment, ten per cent depre- 
ciation; live and rolling stock and tools, 
ten per cent depreciation.” ‘This makes 
the average nearly ten per cent. 

That certain progressive independent 
companies follow the practice of the Bell, 
and, when doing new work of the same 
class of construction as the old, like the 
rebuilding of an aerial line, charge direct 
to the maintenance account a due pro- 
portion of the several items of cost, suf- 
ficient in the aggregate to cover the cost 
of the old work, less the value of the old 
material used upon the new work or 
turned into the supply department, is 
shown in the following extracts from dif- 
ferent reports: 

Mr. Fisher’s company, the Citizens’ 
Telephone Company, of Grand Rapida, 
Mich., which commenced to supply eerv- 
ice July 1, 1896, stated in 1901 that 
“reconstruction, which has been enor- 
mous, has been charged to operating ex- 
penses; some poles have been moved 
three times; we have had to put aerial 
lines in conduits, etc.; all this goes to op- 
erating expense.” And in his annual re- 
port to the state officials, made about one 
year after his company commenced sup- 
plying service, Mr. J. B. Ware, general 
manager of this company, made the fol- 
lowing entries: “A ten per cent discount 
of poles should be made, being annual 
depreciation; annual depreciation on 
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wire, probably ten per cent; cross-arms 
cost $1,950; depreciation, $450 (23 per 
cent) ; insulators cost $756 ; depreciation 
ten per cent, $75.60 ; batteries, depreciation 
$400, sixty-six and two-third per cent 
nearly worn out; tools cost $600, depre- 
ciation $200, or thirty-three and one- 
third per cent.” 

The Rochester Telephone Company, 
Rochester, N. Y., states that “the oper- 
ating expenses cover all charges 
including maintenance of plant, the 
rental of conduits, insurance, etc., yet 
do not cover depreciation. For this it 
is estimated that ten per cent per year 
will have to be allowed on the value of the 
overhead work, though a very small sum 
will suffice to cover the charge for conduit 
work.” 

Mr. F. W. Dunbar, an independent tele- 
phone engineer, in preparing an estimate 
of the cost of installing a plant of 2,000 
stations allowed annual charges for main- 
tenance and depreciation as follows: “On 
subscriber's set installed and wired to 
outside system, $5 each, or thirty-one per 
cent; on subscribers terminals, forty 
cents each, or ten per cent; on ewitch- 
board complete, ten per cent; on cable 
terminals (heads) and connections to dis- 
tributing board, five per cent; on cables, 
four and one-half per cent; on ducts, 
three per cent; on aerial construction, 
fourteen and one-half per cent, or $2.72 
per station.” 

Mr. Franz J. Dommerque, an inde- 
pendent telephone engineer of wide re- 
pute, told the members of the American 
Institute of Electrical Engineers, ON 
March 28, that “the depreciation factor 
on the plant should not be taken too low, 
as there are so many unforeseen incidents 
such as blizzards menacing pole-lines, 
new inventions making switchboarde ob- 
solete, etc., that may deplete the treasury 
in a short time. The allowance for de- 
preciation should not be below ten per 
cent on the switchboard; fifteen per cent 
on open-wire pole-line; four per cent on 
conduits; twelve per cent on cables.” 

Mr. Kempster B. Miller, the repre 
sentative of what is probably the largest 
independent telephone manufacturing 
company, told the members of the New 
York Electrical Society that the “other 
matters to be considered in the prelimi- 
nary layout of a telephone system are: 
Annual cost of operation, including sal- 
aries of operators and the cost of current 
supply; fixed charges and rent, including 
interest and depreciation on the office 
equipment, interest and depreciation on 
the wire plant, interest and depreciation 
on the subscriber’s apparatus and annual 
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cost of maintenance. These factors, un- 
like the first mentioned, are subject to 
predetermination with a fair degree of 
exactness.” 

Mr. F. C. Redfield, the well-known in- 
dependent manufacturer, in referring to 
the “cost of running the plant,” wisely 
said, “presumably all companies know 
this cost. It should include everything, 
rent, light, heat, taxes, insurance, oper- 
ating, maintenance, etc., but not construc- 
tion. To all this should be added a six- 
per-cent dividend on the capital stock of 
the company and an annual depreciation 
of ten per cent on aerial construction (in- 
cluding everything above the ground), 
and five per cent on underground con- 
struction. Many independent companies 
make no account of depreciation, but pay 
large dividends. In this they are mak- 
ing a mistake; they are simply fooling 
themselves, and their stockholders will 
realize it some day. It is conservative 


management to figure depreciation as 
above, and in all cases it should be taken 


into account in figuring actual cost of 
doing business.” 

The following extract from the sworn 
testimony of an official of a telephone 


company covers some of the minor fea- 
tures : 

The office wiring very rapidly depre- 
clates; especially is that the case where 
high-grade insulation is necessary on ac- 
count of our metallic circuits; we are 
compelled to run wire into all sorts of 
places and the deterioration in some 
instances forces us to completely re 
run the wire in six to eight months or a 
year. How long the magneto bells will 
last depends on the use made of them by 
the subscribers. We have been com- 
pelled in two or three years to replace 
them entirely, as to the field magnets or 
ringer magnets, and almost entirely re- 
modeled the bells. ‘There are other cases 
where the bells last five or six years in 
cases where the number of calls per tele- 
phone is limited. In certain portions of 
the switchboard the deterioration is very 
great. Especially does that apply on the 
multiple spring-jacks where they are 
plugged into thousands of times. The 
plug being of metal and the spring-jack 
being of metal, we are called upon to 
place springs in the plug to enlarge the 
surface and make it fit closely to the 
spring-jack. The wear in these jacks, I 
should say, would be about fifteen per 
. cent per annum. The drops do not gen- 
erally depreciate so rapidly, because they 
are only called upon to respond to each 
ring. They are not plugged into, and 
there are no pieces of metal coming to- 
gether to wear them out. The lifetime 
of the drops is between eight and twelve 
years, 

That other lines of industry have sim- 
ilar experiences is well known. Follow- 
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ing is an extract from the report of a 
well-known accountant: “Mining ma- 
chinery is apt to require renewal at short 
intervals of time, and more apt to prove 
of little value when its term of service is 
ended, and for this reason, so far as the 
business of metalliferous mining is con- 
cerned, the total expenditure for, and 
the entire cost of, all mining plants and 
machinery may be regarded as a part of 
the gross expenditure fairly chargeable 
against the gross income of the business. 
A just balance of profit and loss can not 
in the end be arrived at unless this item 
of expenditure is so considered.” 

Here are some extracts from the pub- 
lished annual reports of six Bell com- 
panies that are not only interesting, but 
serviceable in showing past experience: 


First—During these fourteen years 
there has been an average annual 
charge of $130,927 included in the an- 
nual expense account and expended solely 
in improving the plant. 

Second—The construction forces were 
employed to reconstruct several of our 
large exchanges, and rearrange the plant 
to accommodate the rapid increase of 
subscribers. A large portion of the cost 
of this work has been charged to main- 
tenance, namely, $31,460.63. 

Third—The introduction of this new 
system necessitates large charges against 
our earnings account to cover reconstruc- 
tion costs, and a proper allowance for 
depreciation in value of the replaced ap- 
paratus. The charges against recon- 
struction and maintenance account (taken 
from the earnings) for the year 1900, 
amount to $847,684.63 (including this 
charge, the operating expenses amount 
to $2,018,603.24), 

Fourth—Continuing the policy adopted 
in past years, your directors have charged 
to contingent fund the sum of $150,000, 
which, less amount expended during this 
year (1897) on construction, rendered 
necessary by the introduction of trolley 
and other strong current wires, but which 
has not increased the earning power of 
the plant, leaves a balance of $800,000 in 
contingent fund. 

Fifth—The cost for maintenance and 
renewal of the plant continues to be the 
largest of our current expenses, some- 
what more than one-third of the gross 
revenue being required for that purpose. 
We find no ground for belief that this 
ratio of expenditure can be materially 
lessened. In addition to the labor and 
material necessary to maintain the ex- 
isting property in effective condition, the 
work of replacement is constantly going 
on, as portions of the property become 
unserviceable. 

Sixth—In some of our larger ex- 
changes the growth of the last few years 
has been so great as to make it necessary 
to provide new systems of central office 
operation, if our former high standard 
of service is to be maintained. 

These changes in central office systems 
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involve much work upon the outside 
plant to adapt it to the new methods, and 
while the work is in progress there will 
continue to be large charges against the 
earnings account for cost of construction 
and for depreciation in value of the re- 
placed apparatus. 

Seventh—The expenditures have been 
largely increased not only by the growing 
cost of operation, but also through the 
necessity of replacing old switchboards 
and apparatus with new ahd improved 
equipment, in order to maintain the qual- 
ity of the service at the highest modern 
standard. New switchboards and ap- 
paratus were installed during the year, 
costing $282,160.38. The apparatus thus 
displaced stood upon the books at actual 
cost of $321,800; deducting its appraisal 
value for removal, $46,800.40, makes 
a loss to the company from these changes 
of $274,999.60. Such changes are inevitable 
and will continue until all the apparatus 
used in the exchange is of the type of the 
latest stage of the art, in which invention 
is constantly making such wonderful 
progress. To provide for such contin- 
gencies, and for continuing depreciation 
in its underground cables and plants, 
an account stands on the books styled 
“Reserve for Deferred Maintenance,” and 
from year to year a portion of the earn- 
ings has been carried to the credit of that 
account. The cost of the changes above 
given for the year 1900 has been charged 
to that account, and there still remains 
a balance to provide for similar changes 
in the future. 

Eighth—During the past year (1900) 
a new plant (common battery system), 
with the exception of the subways and 
underground cables, pole-lines and wires, 
installed, and 


has practically been 

many of the  pole-lines and wires 
rebuilt and extended, putting them 
in the best possible position, new 


switchboards, exchange apparatus, and 
subscribers’ station outfits were substi- 
tuted for the old equipment and all sub- 
scribers’ stations rewired. 

Our second phase of depreciation is 
the diminishing value in the assets of a 
plant due to improvements in the art, 
rendering it necessary as well as econ- 
omical to replace old with improved 
equipment, and to rebuild and make me- 
tallic all circuits, notwithstanding cir- 
cuits and equipment are comparatively 
new and have seen relatively but little 
service. 

A bank official, commissioned to ob- 
tain exact information on the telephone 
question, states: “The general manager 
of the Bell in St. Louis said to me: ‘We 
are all on nettles lest something comes 
along which may make our plant anti- 
quated. The uncertainty of our position 
is much less than it was ten years ago, 
yet there is still uncertainty. Our fears 
are due not to the possibility of quicker 
service, for that is now practically in- 
stantaneous, but to the possibility of 
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cheaper methods being introduced.’ 
There is no denying the truth of this 
statement. It holds good of almost 
every business; it is a part of the specu- 


lative element entering into every com- 


mercial enterprise. But men continue 
to build trolley lines, even though aerial 
navigation seems feasible at a time not 
very remote, and they still buy steam en- 
gines, though the latent energy in the 
tides may be made available at any mo- 
ment. And telephones are going to be 
set up, even though, some day, a cheaper 
device may be invented. The way to 
deal with contingencies of that kind is 
to have the possibility reflected in the 
price charged for service given.” 

Only a year ago the Illinois Telephone 
and Telegraph Company issued a circu- 
lar reading: “The value of the telephone 
of to-day is in the number of subscribers 
and the efficiency of its service. The 
telephone instruments and appliances 
now in use are antiquated. This is ‘an 
age of progress and improvement, and 
equally rapid strides have been made in 
the development of the telephone, as of 
every other device and invention in gen- 
eral use, but the very large amount of 
money already invested throughout the 
country in the old-style instruments and 
switching devices, and the immense sac- 
rifice that would be caused to the exist- 
ing telephone company by abandoning 
and throwing away these devices and sub- 
stituting for them the more modern 
ones, has deprived the public of the ben- 
efit and advantage of these modern im- 
provements which it should have enjoyed 
long since, at a price much less than the 
present rates, and without the arbitrary 
conditions imposed under the old (the 
present) system.” 

It may be claimed by enthusiastic new- 
comers in the telephone field that so great 
has been the improvement in independent 
apparatus that the necessity for junking 
equipment by reason of the introduction 
of new and improved forms of appara- 
tus, better adapted, no longer exists. But 
an hour’s study of the advertising cir- 
culars sent out by thirty or more manu- 
facturers of telephone and switchboards 
will show the fallacy of such reasoning. 
Moreover, every ambitious manufacturer 
is striving to improve his equipment; he 
must do so to keep in the race. Mr. 
Clement. has shown how “in telephony 
proper, as we know it, there will be many 
changes. The switchboard of to-day is a 
crude conception. Cords are clumsy 
connectors and inefficient. . Trans- 
mitters will doubtless change materially.” 
Mr. Duval says: “Some buyers 
in the independent ficld are apt to com- 
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plain of the number of improvements 
and new styles of apparatus being pla 
on the market from time to time by the 
different manufacturers. This should 
not be, as the independent field has been 
in a state of evolution since its concep- 
tion. It is only by this ceaseless 1m- 
proving that the independents have made 
a market for high-class apparatus, which 
is a source of surprise to the Bell inter- 
ests.” 

Al] modern telephone exchanges in the 
United States use vertical switchboards, 
because American practice and experi- 
ence have shown that the vertical type 
possesses many advantages over the hor- 
izontal type formerly in use in many ex- 
changes. But now an improved form of 
horizontal beard is being installed in cer- 
tain German exchanges, and if all the 
claims made in its favor can be substan- 
tiated, this type, or an improved modifi- 
cation, may yet displace all the ex- 
pensive multiple boards recently in- 
stalled in the United States. 

But such displacement would be no 
more remarkable than many of the 
changes that have occurred in the past. 
Dr. Lumpkin told the delegates to the 
Chicago convention what the conditions 
were “seven or eight years ago. In or- 
der, then, to buy a switchboard you must 
send vour money to the company, and 
after receipt of your money, they would 
take plenty of time and plenty of wood 
and build you an immense piece of fur- 
niture and send it to you labeled a switch- 
board. The fact was, however, you must 
take this crude and cumbrous piece of 
furniture and construct your switchboard 
out of it yourself. By the time we 
made over our board you could not recog- 
nize it. his board must be installed in 
a back room with no outer door-knob, 
only a night lock attachment, so that no 
Bell man could enter to inspect the in- 
fringing parts—without he came with a 
search warrant. And they all infringed. 
Even the pulleys on the cords. ‘The 
Utica people would not put pulleys on 
the cords, but we did. Who of you in 
those days did not? It was a direct in- 
fringement against a Bell patent.” And 
Mr. E. H. Andress gave the delegates to 
the La Fayette convention a clear descrip- 
tion of the crude apparatus used but seven 
vears ago by the independents. 

We started in on January 1, 1895, with 
300 subscribers. The plant has- stead- 
ily grown, and now we have over fifteen 
hundred telephones in everyday use. 
Parties starting in now have a much 
easier task than did we pioneers. 
We had scarcely more than two or three 
places to get material. Our first outfit 
from start to finish was very crude. I 
will give you a partial description of it. 
For fcar I might make some mistake or 
misstatement, I have jotted a few points 
and will read them to you. First, our 
switchboard—tin shutters. Rusty iron 
plunger rod to kick down the shutter. 
Cotton-covered wire on drop coil; all 
wiring done with cotton-covered wire. 
Jacks made of iron castings and pewter 
springs. Plugs, metal and rubber, poorl 

? y 
put together. No protection. Home- 
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made distributing board. Cheap, indif- 
ferent generator, always in series upon 
line. Manual switch-hook pulled down 
by hand and held by a ratchet. Trans- 
mitter made of a thin shingle with a 
knife carbon glued horizontally. Three 
carbon fingers hanging perpendicular, 
lying against knife blade. Could not 
use when any vibration in building. Re- 
ceivers the shape of a bar of Babbitt's 
soap; diaphragm the same shape. Oppo- 
site poles of permanent magnet three 
inches apart; internal action always pres- 
ent. Lay the side of the receiver to the 
side of the ear. All junk. 

—— l 

Lighting Cars with Electricity. 
[From the N. Y. Daily World.) 

Another accident in the West in which 
a railroad wreck caught fire with the re- 
sult that several persons were cremated 
whose lives otherwise might nave been 
saved, calls attention anew to a condition 
which, as the World has repeatedly 
pointed out, has the remedy immediately 
at hand. 

The lighting of railroad trains with gas 
or oil is a relic of the past and should not 
be tolerated longer. Efficient and eco- 
nomical electrical appliances for lighting 
the cars are being used on the finest and 
fastest railway trains. The explosive gas 
tank and the deadly oil lamp have been 
relegated to the scrap heap on many of 
the up-to-date railroads ; and in the in- 
terest of the safety of the traveling publie 
electric lighting should become universal. 
If the railroad companies fail to look 
after thcir own best interests and extend 
this protection state and national legis- 
lation will, in the end, compel them to do 
so. 


aonn 
The Pennsylvania Street Railway 
Association. 

The next annual meeting of the Penn- 
sylvania Street Railway Association will 
be held at York, Pa., on September 10, 
next. The officers of the association are: 
President, John A. Rigg; secretary, John 
Ruth; treasurer, W. H. Lanius. 1e 
executive committce is as follows: John 
A. Rigg, William B. Given, B. F. Meyers, 
W. H. Lanius and S. P. Light. 


——— 0 > o-—— 


Mr. H. J. Titus, a steward on one of 
the “Alton’s’ dining-cars, recently had 
for a guest a gentleman to whom he un- 
consciously gave such polite attention as 
to attract his patron’s notice. Upon ar- 
rival of the train in Chicago, this pas- 
senger, who was a high otticial of the 
Mobile & Ohio Railway, repaired to the 
general offices of the Chicago & Alton 
Railway, and, being assured of Mr. 
Titus’s ability, promptly appointed the 
latter superintendent commissary © the 
Mobile & Ohio Railway. Mr. Titus as- 
sumes his new duties August 15, wit 
headquarters in Jackson, Tenn. He will 
be the youngest railway superintendent 
of dining-cars in the United States, his 
ave being but twenty-four. 
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Electrolysis of Pipe Lines. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

In your issue of July 26 you published 
a letter criticising the opinion expressed 
by the New York Times and certain corre- 
spondents of that paper. In some respects 
I wish to differ from the views expressed 
in the above referred to letter. 

An important question asked by the 
New York Times was: “When was it dis- 
covered: that electricity ig destructive of 
a good conductor?” That question has 
not been met, in my opinion, by your cor- 
respondent. If conditions of current, etc., 
remain the same, a good conductor is not 
so much affected by electrolysis as is a 
conductor less good; it surely proves that 
the better the conductor the less the elec- 
trolysis. If this argument is true with 
conductors then why is it not true of pipe 
lines? Years of practice have shown that 
where the rails of street railway tracks 
have been properly bonded, the rails them- 
selves have not suffered from electrolysis, 
or shown evidences of it in any way. If 
this is true of the rails in the ground, why 
should another law have to be found for 
treating the pipes under the ground. One 
of the reasons why the rails do not suffer 
any considerable depreciation owing to 
electrolysis is that under normal condi- 
tions there is not set up between adjacent 
rails an electromotive force sufficient to 
produce serious electrolysis, and this is ob- 
viated by having all rails properly bonded. 
Now, by parity of reasoning, if all pipes 
lying within the zone of action of a certain 
street railway system were joined so that 
for all practical purposes they formed one 
continuous metallic conductor, and then 
these pipes were connected to the return 
current feeder at the power-house, I firmly 
believe that no trouble would occur to the 
piping from electrolysis, but owing to the 
necessity for repairs and the certainty that 
bad joints in lengths of pipes will develop 
from time to time, it is desirable to have 
a return feeder to which pipe lines should 
be connected as often as it is found neces- 
sary. This precaution would minimize 
any trouble likely to occur from elec- 
trolysis owing to bad joints in the pipes, 
as it would offer an alternative route of 
low resistance for the passage of the cur- 
rent. 

Those having any considerable expe- 
rience with street railway work know how 
difficult it would be, assuming that the 
owners of pipe lines would permit of their 
pipe lines being broken up and rejointed, 
to have to relay underground pipes with 
insulating joints, especially when one con- 
siders the complicated network of pipes 
found under city streets. 
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A simple method of making an elec- 
trical pipe joint is to score the spigot and 
socket with a chisel, so that when the lead 
is run in and tamped up, good electrical 
connection metal to metal is made. As I 
have before said, there is no necessity that 
any serious electrolysis of underground 
piping should occur in any properly de- 
signed system of electric traction for 
street railways. 

One aim of the engineer, I think, 
should be not to try to prevent stray elec- 
tric currents from entering pipes, which 
is practically impossible, but to ensure 
that current entering any pipes may be 
carried to ite proper destination without 
causing trouble. To do this, the pipes 
obviously must be made good conductors. 

I think that the New York Times de- 
serves much credit for taking up this 
question in the manner it did, and if 
members of our profession would only see 
what is good in articles such as these, in- 
stead of picking out slight inaccuracies 
that may have crept in, it would be more 
to our credit. Nothing is easier than to 
tear to pieces the average technical article, 
even though it be written by an expert, 
and I am sorry, therefore, that your corre- 
spondent considered it necessary to make 
so much of the inaccuracies that appeared 
in the article in the New York Times, 
which inaccuracies did not bear mate- 
rially upon the main question under dis- 
cussion ; they did not deceive the engineer 
reading the article, and those who did 
read the article who are not engineers, 
and perhaps not readers of electrical jour- 
nals, might not be enlightened by your 
correspondent’s criticism. 

It would be more satisfactory if mis- 
takes in articles of this nature were 
politely pointed out and the intent of such 
articles were taken instead of the strict 
letter in all cases. J. E. STEWART, 

Ass. M. Inst. C. E., M. Inst. E. E. 

New York, July 31. 

[If it were possible to make all the 
joints in a pipe line electrically perfect 
then there would, of course, be no corro- 
sion due to the current passing across 
these points. But this would only par- 
tially overcome the trouble, as it would 
still be necessary to bond the pipe line to 
the rail at many points to properly con- 
duct away the cross-currents which would 
flow between the two. 

The question “When was it discovered 
that electricity is destructive of a good 
conductor?” has been unfortunately 
worded. Electrolytic action does not take 
place because the circuit is a bad con- 
ductor or a good conductor, but because it 
is a mixed conductor. That is to say, the 
current must pass from the metal into an 
electrolyte before electrolysis will take 
place.—BEb. ] 
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Fire Hazard of Kerosene. 
To THE EDITOR OF THE ELECTRICAL RSVIEW : 

In your editorial of August 9 on “Elec- 
trical Fire Hazards” you cite as an exam- 
ple the case of a paper manufacturer who 
was forbidden to replace his gas jets with 
electric lights. It reminds me of a case 
that came under my own observation 
about three years ago in Mississippi. 
Looking over a large cotton mill in com- 
pany with the owner I observed with sur- 
prise that a building filled with cotton 
products was lighted with several hun- 
dred kerosene lamps. 

“Is this building insured?” I asked. 

“Oh, yes; and well insured, too.” 

“Don’t they make you pay a high rate 
for those kerosene lamps?” 

“Well, the rates are pretty high and I 
thought to obtain a reduction by putting 
in a dynamo, but they told me they 
wouldn’t reduce my rate any so I didn’t 
change. 

“Some day,” he continued, “if this 
night work keeps up I shall probably put 
in a dynamo as a matter of economy, but 
the insurance men will not help me any.” 

Just think of it! 

A. E. Dosss. 

New York, August 9. 


Large Electrical Transmission. 


It is not generally known that the big- 
gest electrical power transmission works 
in the British Empire have just been 
opened in southern India. The genera- 
tion station is constructed just below the 
Cauvery Falls, which are on the borders 
of the Mysore State, and one of the great 
sights of the country. They are situated 
in wild country, thirty miles from a rail- 
way. All the heavy machinery had to be 
conveyed over this distance by road, bul- 
locks hauling, elephants pushing behind. 
The electrical power is conveyed across 
the jungles for a distance of over ninety 
miles to the Kolar Goldfield, where all 


the mines will henceforth be entirely 
worked by it. A feature of peculiar in- 
terest in connection with these great 
works at the Cauvery Falls is that they 
were carried out under the supervision 
of a Canadian, Captain Joly de Lot- 
biniere, R. E. But it is very gratify- 
ing to learn that the United States sup- 
plied practically all the machinery. Cap- 
tain de Lotbiniere had great difficulty at 
the outset in overcoming the Hindu 
superstition that the goddess of the sacred 
river would destroy all who meddled with 
the stream. This superstition found 
corroboration in the native mind from a 
severe outbreak of cholera and heavy mor- 
tality from malaria which marked the 
commencement of the operations. How- 
ever, tact and common sense were event- 
ually too strong for superstition. 
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ELECTRIC LIGHT IN THE HOME OF 
THE PILGRIMS. 


BY ALTON D. ADAMS. 


Plymouth Rock, on which the original 
American expansionists first landed, lies 
a few rods from the lighting station in 
the home of the Mayflower passengers. 
Though Plymouth had an early start, the 
white population has never increased 
much faster than the Indians were killed 
off, and had reached only 11,547 in 1900. 

Nevertheless, Plymouth is a fairly good 
place to sell electric light, and the local 
plant is on a paying basis, the operating 
expenses having been exceeded by the in- 
come to the extent of thirty per cent in 
the fiscal year of 1901. The electric light 
station is located close to the water front, 
and its supplies of coal all come in barges 
from the Delaware capes. Feed water for 
the station boilers is taken from the town 
mains, and condensing water is furnished 


` by a small pond. 


The boiler plant contains two water- 
tube units of 200 horse-power each, and 
one fire-tube of 125 horse-power, all oper- 
ated at 125 pounds gauge pressure. 

One tandem-compound of 250 horse- 
power and two cross-compounds of 125 
and 225 horse-power, respectively, make 
up the engine equipment. All three en- 
gines are run condensing constantly and 
are belted to their respective generators. 

Direct current at 500 volts for motor 
circuits is developed by one dynamo of 
150 kilowatts and two of 90 kilowatts 
each. One constant-current dynamo of 
2,500 volts and 6.5 amperes is devoted ex- 
clusively to incandescent street lamps. 
All other lighting is done from a single- 
phase, 60-cycle, 2,200-volt alternator of 
90 kilowatts capacity, and a similar ma- 
chine of 120 kilowatts, General Electric 
make, is just being added. 

Transformers connected to the system 
number 71 and are of the following sizes: 


39 of 600 watts. 2 of 4,00u watts. 
13 of 1,000 watts. 4 of 5,000 watts. 
5 of 1,500 watts. 2 of 7,500 watts. 
6 of 2,500 watts. 


All these transformers operate at 2,200 
to 100 volts, 60-cycle, single-phase. 

About 6,000 commercial incandescent 
lamps are connected to the alternating 
lincs, algo 19 enclosed arcs and 274 series 
incandescent strect lamps of 75 candle- 
power cach. Seven of the enclosed arcs 
and the incandescent stret lamps are 
operated on a circuit controlled by a Man- 
hattan regulator. 

This little system is removed from the 
commonplace by the importance of its 
motor load. The motors are all of the 
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direct-current, 500-volt type, and are lo- 
cated within a radius of one-half mile 


from the generating stations. Their ca- 

pacities follow: 

Horse-Power. No. Horse-Power. No. 
ds ee een ae 1 a la EE EE 2 
A eae a aG 1 10 E 4 
BO E E 3 20 in numerous 
PAN EE E 4 smaller motors. 


The aggregate capacity of these motors 
is 340 horse-power, or about that of the 
entire connected load of lamps, if the 
draft of motors on the line, when working 
at full load, is taken at 340 kilowatts. 

A large part of the power for the manu- 
facturing industries of Plymouth is sup- 
plied by these motors. In the list of works 
operated by them are a woolen mill, zinc 
rolling mill, stove foundry and a mill 
making tacks, rivets and wire nails. 

One effect of this exceptional motor 
capacity is an unusually large day load, 
another is an approximately uniform coal 
consumption throughout the year, and a 
third is the sale of a greater number of 
kilowatt-hours for power than for light- 
ing. The effect on coal consumption is 
evident from the following figures: 


1901, Pounds Coal. 1902. Pounds Coal. 
JULY: es. vteagees 315.740 January ..... 392,405 
August ...... 312.285 February ....346,440 
September 306,260 March .......340,832 
October ...... 350.117 April..... ,..807,655 
November ...379.380 May ........--. 322,805 
December ...388,753 June ........ 308 540 


In June, the weight of coal burned was 
80 per cent of the like weight in the 
previous December, but the kilowatts sup- 
plied to electric lamps were 61 per cent 
greater during December, 1901, than in 
June, 1902. 

The energy output of this system is 
metered at the station separately for the 
power and the lighting loads, so that it is 
possible to state the ratio of both power 
and lighting in the total kilowatt-hours 
delivered. For the twelve months, ending 
June 30, 1902, the percentages of total 
energy delivered to power and lighting 
circuits are as follows: 


1901 Percentage Percentage 
5 in Lighting. in Power. 
July sancs osvutasi 32 68 
AVSUSE: ocara sisas 38 62 
September ........ 33 67 
October .........66- 40 60 
November ......... 48 52 
December ......... 51 49 
1NR. 
January «acca ewes 39 61 
February ........- 46 54 
March eseese 51 49 
APEI: -Sieaieac.6 pacwsas 46 54 
May «oats ent ates 47 53 
June hrc beec eet 40 60 


For power, the largest percentage was 
68 in July, 1901, but it stood at 61 in 
January, 1902, and was above 50 for ten 
months of the year. Lighting took’ its 
largest percentage of energy, 51, in De- 
cember, and the following March. Varia- 
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tions in the power and lighting loads are 
due, in part, to the fact that some of the 
large users of power did not operate their 
plants continuously. 

Taking the total number of kilowatt- 
hours delivered in July, 1901, at 100 per 
cent, the percentages in the following 
months are given below: 


Energy Energy 
1901. Percentage 1902. Percentage 
to July. to July. 
DEY <i eereh ah eos 100 January ........ 133 
August .......-. 111 February ....... 110 
September ...... 121 March .......... 98 
October .........132 April ........... 89 
November ....... 119 May ..........6- 96 
December ....... 129 June ..........- 101 


The largest percentage of energy de- 
livery in any month, to that of July, 1901, 
was 133 in January, 1902, and in this 
month power lines took 61 per cent of the 
total output. October had the next largest 
percentage of the Julv figures, and in 
October the percentage of total energy 
going to power was 60. In December, the 
month of heaviest lighting, the percentage 
of total load to that of July was only 129. 
These figures illustrate, in a striking way, 
the ability of a relatively large motor 
load to keep up the energy output during 
the months when lighting makes its mini- 
mum demands. 

At Plymouth, the problem of a paying 
system has been solved by adding power 
for the main town industries to the light- 
ing load. 


——_- o> 


Bequests of Cyrus O. Baker. 


The EvEectricaL Review announced 
two weeks ago the death of Mr. Cyrus 0. 
Baker, a member of the New York Stock 
Exchange and an uncle of Mr. Cyrus 0. 
Baker, Jr., the well-known platinum im- 
porter and refiner of New York and 
Newark. Mr. Baker left a fortune esti- 
mated at about $1,000,000, of which one- 
fourth was donated to friends and chari- 
ties. Mr. Cyrus O. Baker, Jr., who is one 
of the executors of the estate, is also one 
of the residuary heirs to the estate, which 
consists of a large amount of valuable 
stocks and bonds, as well as considerable 
real estate and a very fine collection of 
pictures and curios. 

The deceased was a brother of Mr. 


Daniel W. Baker, the first comptroller of 


Newark, and who was the pioneer refiner 
of platinum in the United States. Upon 


` his death, about fifteen years ago, his son, 


Mr. Cyrus O. Baker, Jr., took charge of 
the platinum business and is the leading 
manufacturer and importer in this 1mpor- 
tant industry in the United States. He 
is known among his friends in this coun- 
try and abroad as the “platinum king. 
His brother, Mr. C. W. Baker, 18 a580- 
ciated with him. 
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Electrical 


Patents 

Mr. Albert Simon, residing in Bor- 
deaux, France, has devised a novel method 
of manufacturing iron, manganese and 
alloys of these metals by the aid of elec- 
tricity, which has for its principal object 
a new process intended to render prac- 
ticable the use of electric furnaces for ob- 
taining the said products on a commercial 
scale. Attempts heretofore made to ob- 
tain such products in the electrice fur- 
nace by reduction of the ores in the pres- 
ence of carbon have not proved satisfac- 
tory, owing principally to the considerable 
loss of metal, owing to the readi- 
ness of the manganese to volatilize. 
This invention is based on the prac- 
tical carrying into effect of the following 
observations: The lower oxides of man- 
ganese are soluble in fused fluoride of 
calcium. This solution can be used as the 
electrolyte, ang it will yield metallic man- 
ganese at the cathodes under the action 
of a continuous electric current suitable 
to produce simultaneously the electrolytic 
decomposition and thermic action neces- 
sary for melting the mixture and keeping 
it in a sufficiently fluid condition. If the 
composition of the electrolyte be such 
that its point of fusion be not sensibly 
greater than that of the manganese (1,300 
degrees to 1,400 degrees centigrade), and 
if this composition be kept about con- 
stant by regulated additions of oxide of 
manganese, the formation of the metallic 
bath will be continuous and the tempera- 
ture moderate enough to enable the metal 
to be drawn off, while avoiding volatiliza- 
tion and the losses it entails. By the em- 
ployment of the method set forth herein- 
after, the reduction of the silicates con- 
tained in the ore, the same retains only a 
small quantity of silicon, and it will be 
evident that the silicon which results from 
the reduction of the silicates by the action 
of the electric current combines with the 
fluorine to form a gaseous fluoride. It is 
well known that the affinity or tendency 
of silicon combining with fluorine is very 
high. It will, then, be readily understood 
that the silicon which has been, so to say, 
absorbed by the fluorine will be set free, 
and, as before stated, the metal only re- 
tains a small quantity of the silicon. 
According to the invention, the electro- 
lytic treatment can be employed alone or 
combined with the reduction by carbon. 
In the first case, say, when the electro- 
lytic method is alone resorted to, the nor- 
mal voltage varies from seven to eight 
volts for a current intensity of five to six 
amperes per square centimetre. The sili- 
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con reduced under the action of the cur- 
rent combines with the free fluorine to 
form a gaseous fluorine, which is set free, 
so that the metal only retains but small 
quantities of silicon. When the electro- 
lytic treatment is combined with the re- 
duction by the carbon, the silicon reduced, 
owing to the presence of the carbon in the 
bath, combines, as aforesaid, with the 
free fluorine to form a gaseous fluoride, 
which is set free, so that the metal only 
retains a small quantity of silicon. In 
this case of simultaneous employment of 
electrolysis and reduction by carbon, the 
normal voltage may be greatly increased, 
even to as high as eighteen or twenty volta. 
For the practical carrying out of the 
process an electric furnace is used, which 
is also the invention of Mr. Simon, and 
for which he is now obtaining a patent. 
This furnace consists essentially of a 


A NEw ELECTRIC FURNACE. 


crucible or hearth, of a fireproof material 
of any suitable composition, mounted on 
a carriage and provided with raised sides. 
The cathode is formed of horizontal car- 
bons arranged on the base of the hearth 
or crucible, the casing of which they tra- 
verse, and they are connected to the main 
circuit by means of flexible connections 
pressed against the carbons by plates. 
These carbons are embedded in a layer of 
crushed ferromanganese, the upper level 
of which rises about to three-fourths of 
the height of the casing. The purpose of 
this layer of crushed ferromanganese is 


to form a conductive mass with the bath. 


of molten metal, as will be more clearly 
explained below. The upper electrode 
or anode is formed of four (or more) elec- 
tric carbons, which are of dimensions pro- 
portionate to the power of the furnace, 
and which can be moved vertically by 
means of levers or the like. The carbons 
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which form the upper electrode are en- 
closed in a casing or envelope of crushed 
slag, compressed with tar and resin. The 
manganese contained in this slag is 
monoxide, so that it can not promote the 
oxidation of the carbons. The form of 
this electrode is that of a rectangular 
prism sliding in a frame, provided on its 
four sides with charging-openings. ‘The 
raised sides carry brackets at their upper 
ends placed under the brickwork, so as to 
securely close the interior of the furnace. 
A channel is provided in the brickwork, 
the said channel communicating by means 
of openings with the interior of the fur- 
nace and also with a dust chamber, into 
which the gases arising from the reduc- 
tion process pass, together with the metal- 
lic dust and vapors. Two small blocks of 
carbon are arranged on the horizontal car- 
bons, and extend just above the top of the 
layer of crushed ferromanganese, and 
serve to prime the furnace, for without 
these the current could not pass at a low 
temperature through the said layer of 
crushed ferromanganese, which then 
offers too considerable resistance. The 
operation is as follows: After the 
upper electrodes have been placed in con- 
tact with the carbon blocks, a mixture of 
fluor spa and carbon is gradually intro- 
duced through the openings, the con- 
stituents being in proportions suited to 
the voltage at which the furnace is work- 
ing. The strength or intensity of the 
electric current in the said carbon blocks 
being very high, by reason of their re- 
duced section, a very high temperature is 
developed around the said carbon blocks, 
and thus rapidly melts the mixture which 
has been fed into the furnace, and thus a 
bath is formed which gradually pene- 
trates the resisting layer, which becomes 
more conductive. A temperature is thus 
gradually produced which finally reaches 
a normal and invariable degree cor- 
responding to the minimum of volatiliza- 
tion of the metal, if the proper strength 
or intensity of electric current can be pro- 


vided. A current, for example, of, say, 
forty to fifty watts per square centimetre 
of the sectional area of the upper elec- 
trode enables this result to be obtained. 
As the work of the furnace proceeds the 
metal accumulates on the hearth, where 
it remains in a fluid condition, by reason 
of the superficial resistance of the layer 
and its low thermic conductibility. When 
the bath of metal has reached the de- 
sired height it is drawn off in the usual 
manner. The present method also al- 
lows the obtainment of rich ferroman- 
ganese or other alloys of metals. For this 
purpose there is only to be introduced 
into the fuel mixture a suitable propor- 
tion of an oxide of the metal which is to 
enter into the composition of the alloy. 
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News 


N consequence of the coronation and 
its attendant festivities, none of 
which, after all, happened, many 

events in the engineering world, 
usually held somewhat earlier in the 
year, were put off until a later 
period owing to the small amount of 
interest. The Incorporated Municipal 
Electrical Association is a body formed in 
1896 for the mutual edification of elec- 
trical engineers in the employ of munici- 
palities. During the past twelve months 
a good deal of energy has been introduced 
into the administration with the result 
that a eplendid convention has been held. 


Mr. E. T. Ruthoen-Murray, of the 
Wellesden Urban District Council (Lon- 
don), drew a deal of attention to himself 
by a paper strongly advocating double- 
current generators, a subject which has, 
until now, been but little discussed here, 
although as one speaker (Mr. Scott, of the 
Westinghouse company, Pittsburg) said 
in the discussion, they are used in Amer- 
ica to a somewhat considerable extent. 
Mr. Murray is at present designing a 
three-wire system at Wellesden in con- 
nection with which he will use two of 
these double-current machines, and, 
furthermore, says he is going to have a 
switchboard there which will be as simple 


‘as any two-wire board he knows of. 


Another very controversial subject was 
that of the correct type of steam engine 
for large power stations. Two authors 
discoursed upon this theme, one advo- 
cating slow-speed horizontal engines and 
the other steam turbines. The feelings of 
the meeting undoubtedly went out to the 
latter, while a few, more sanguine than 
the rest, are apparently looking forward 
to the turbine, although they all admit 
they do not know where to start. Mr. 
Snell, of Sunderland, got harshly criti- 
cised in advocating the two-wire system 
of distribution against what is now the 
universal practice here, viz., the three- 
wire, and it is to be feared that his argu- 
ments and deductions have made but little 
impression. At the same time it must be 
confessed that he was, to a certain extent, 
misunderstood. He did not suggest that 
all existing three-wire networks should 
be abolished, but put it forward that the 
two-wire system for future extensions 
would be found advisable. Next year’s 
conference is to be held in Sunderland, 
but it is a noteworthy fact, in connection 
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with this association, that its best meet- 
ings are those held in London. 


Another function held at this period 
was the twelfth International Tramways 
Congress, albeit the first held in London. 
The intention to hold this congress in 
London was directly responsible for the 
holding of a second tramways and light 
railways exhibition contemporaneously, 
but whereas the latter was purely elec- 
trical, the former, quite frequently, dur- 
ing the week the meetings were held, dis- 
cussed subjects which were distinctly 
stated to be non-electrical. Another feat- 
ure, which tended to make the proceedings 
drag somewhat, was the necessity for both 
papers and discussions to be given in the 
English, German and French languages. 
One of the most important papers was by 
Dr. G. Rasch, of the Polytechnic School, 
Aix la Chapelle, on “Proposed Basis for 
Estimating the Power of Motors.” In 
this he supported the standardization 
regulation framed by the German Asso- 
ciation of Electrical Engineers, but at the 
same time did not consider they were suf- 
ficiently detailed at present to be truly 
applicable to motors for electric traction 
purposes. In the discussion which went 
to no great length, a German speaker 
wished for the adoption of American 
methods as regardes testing, etc. A pe- 
culiarity about all the papers was that 
they were really a collection of ex- 
pressions of opinion of managers of 
various tramway undertakings on the 
Continent on the different subjects 
dealt with, the authors own ideas 
being somewhat obscure in a great many 
instances. However, every one of the 
foreign delegates at the finish appeared 
immensely pleased with their reception, 
and certainly no one could find fault with 
the social side of the programme. 


As far as the exhibition went, if it did 
nothing else, it showed an astonishing ad- 
vance since the previous one was held two 
years ago. Then we were told that the 
London County Council were thinking of 
electric traction for London; now we see 
one of the identical cars which will be 
employed on the South London conduit 
svstem. An exhibition of this character 
demonstrates far more than one, say like 
Glasgow, where all the exhibits of one na- 
ture are not necessarily kept near enough 
together. Looking round the Agricultural 
Hall any one with an engineering mind 


must ask himself the question as to why 
there is any necessity at all to go any- 
where out of the country for any part of 
the equipment of an electric tramway. 
The answer may at once be put “what 
about cost,” but this seems to compare 
well, and it is to be hoped that this exhi- 
bition which only lasted twelve days and 
ought obviously to have lasted much 
longer, will go a long way toward em- 
phasizing home manufactures in a depart- 
ment which, hitherto, has been deemed to 
be somewhat beyond us. Although dubbed 
“international,” it was remarkable how 
few forcign firms were represented at the 
exhibition. 


> 
Manganese. 


The total production of maganese ores 
in the United States during the year 1901 
amounted to 11,995 long tons, valued at 
$116,722, as compared with 11,711 long 
tons, valued at $100,289, in 1900. The 
increase of the production of 1901 was 
only 224 tons, or about two per cent, but 
the average value per ton increased from 
$8.52 in 1900 to $9.73 in 1901, or $1.21 
per ton. 

In 1901 eight states contributed to the 
total, Alabama, Missouri and Utah being 
added to the 1900 list. Montana, a for- 
mer producer, reported no ore mined. Aé 
in 1900, Virginia heads the list of pro- 
duction, Georgia being second and Utah 
ranking third; the combined product of 
which three states amounted to 10,849 
tons, or ninety per cent of the total for the 
United States. At no time since 1891 
has the annual production of manganese 
ores exceeded 16,000 long tons, which 
suggests that the domestic manganese iu- 
dustry has not developed into one of im- 
portance as far as quantity is concerned. 
The bulk of the supply still comes from 
foreign countries. 

The amount of manganese ores im- 
ported in the United States during the 
year 1901 was 165,722 long tons, valued 
at $1,486,573, or $8.97 per ton, as com- 
pared with imports of 256,252 long tons, 
valued at $2,042,361, or $7.97 per ton, in 
1900. The United States is the largest 
producer of steel in the world, and in the 
production of this steel a large amount 
of ferro-manganese and spiegeleisen 18 
used. In 1901 the foreign ferro and 
spiegel were attractively low in price, 80 
that a number of the larger companies 
preferred to import such manganese metal 
as might be required rather than to man- 
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ufacture it. This will account for the 
falling off in imports of manganese ores 
in 1901. 

The principal shippers to the United 
States in 1901 were Brazil, Russia, Cuba, 
Turkey, Chile and India, in the order 
named. The importation by customs dis- 
tricts shows that over half of the total 
foreign manganese ore was received at the 
port of Baltimore and about one-seventh 
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comes from the Caucasus district, fol- 
lowed in order by South Russia and the 
Ural districts. The imports in the United 
States from Russia in 1901 amounted to 
32,600 long tons. According to the 
latest obtainable figures, the production 
of manganese ore for 1901 may be esti- 
mated for the most important producing 
countries as follows: Russia, 646,582 long 
tons; India, 130,670 long tons; Brazil, 


TELEPHONE CABLE SPAN OF 8,200 FEET OVER THE SUSQUEHANNA RIVER. 


at Philadelphia. The average domestic 
production for thirteen years was 13,949 
long tons, valued at $125,773, and the 
average imports in the same period 
amounted annually to 92,413 long tons, 
valued at $853,627. Manganese ore to 
the amount of 21,627 long tons was im- 
ported in the United States from Cuba 
in 1901, and it is probable that Cuba will 
continue to be an important source of 
supply of manganese ores of the United 
States. The Russian Empire is the largest 
contributor of manganese ores, nearly all 
the world’s output being credited to that 
country. The greatest portion of this ore 


95,710 long tons; Spain, 90,224 long 

tons; Germany, 58,269 long tons; Tur- 

key, 38,100 long tons; Chile, 31,477 long 

tons, and Cuba, 25,183 long tons. 

> 
The Longest Cable Span. 

Mr. H. C. Young, president and gen- 
eral manager of the Columbia Telephone 
Company, at Columbia, Pa., has swung 
across the Susquehanna River what he 
believes is the longest aerial cable span 
in the world, where, owing to its swift 
current, rocky bottom and ice gorges, the 
laying of a submarine cable is impossible. 

The span connects the telephone system 
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of Lancaster and York counties, and 


crosses from what is locally known as 
Chickie’s Rock to “The Point,” an air- 
line distance of 3,200 feet. Wires of steel, 
hard-drawn copper and aluminum had 
previously been swung across the river 
at this point, but they all went down dur- 
ing the sleet-storm of last winter, while 
the suspension cable, which had been 
strung across the river to support them, 
remained. Under these circumstances 
something had to be done and done 
quickly, and a rwbber-covered cable con- 
sisting of ten pairs of No. 19 B. & S. 
conductors, weighing, according to the 
manufacturer’s list, about 880 pounds 
per 1,000 feet, was fastened to the sus- 
pension wire that remained. The suspen- 
sion or messenger wire is a special steel 
composed of seven strands of No. 12 
B. W. G. (34% inch in diameter), weighing 
twenty-one pounds per 100 feet, which 
has a guaranteed strength of 25,000 
pounds. This, with the span wire, weighs 
1.09 pounds per foot, or a total of about 
3,500 pounds, allowing fourteen feet 
extra for the dip of the span. 

The poles are not on the same level, 
one being 270 feet and the other 100 
feet above the surface of the river, which 
makes a difference between the elevation 
of the two sides of 170 feet. The lowest 
dip of the wire is thus not at the centre 
of the span, but at a point nearly two- 
thirds of the way across (100: 270:: 
1185: 2115), where the span is about 
thirty-five feet above the surface of the 
river, which equals a drop of 122 feet be- 
low that of a straight line between the 
poles. Great as this drop is, it only equals 
about four per cent of the total length of 
the span. The strain on the messenger 
wire, using a table of constants given 
by Roebling, is 1016 by 1.09 = 10,917 
pounds, or would be if the supports were 
both of the same height. As there is a 
difference of 170 feet in elevation, the 
strain on the higher pole would be some- 
what heavier, and that on the shorter pole 
somewhat less, there probably being a 
difference of 350 pounds between the bwo. 

In order to secure a firm support, the 
poles supporting this strand are of heavy 
chestnut, twelve inches in diameter at 
the top, and the anchorages are connected 
to two poles on either side. 

The weight of the cable will undoubt- 
edly steady the motion caused by the 
wind and prevent the “whipping” action 
which sometimes occurs with single wires. 

Whether it will stand the sleet-storms 
of the coming winter remains to be seen, 
and we shall await information on this 
point with a great deal of: interest. 
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Electrical Notes from Europe. 


N ELECTROLYTIC product 
which may receive considerable 
application has been discovered 

by Dr. George F. Jaubert, an eminent 
scientist of Paris. When the metals 
sodium or potassium are submitted to the 
proper treatment, they are capable of 
taking up a considerable quantity of 
oxygen, and these higher oxides have the 
valuable property of decomposing when 
placed in water, and giving off pure 
oxygen in quantities varying from 150 
to 225 litres per kilogramme of material. 
This new product, called “oxylithe,” is 
how being manufactured on a commercial 
scale by the Société d’Electrochimie, 
which has lately installed a large electro- 
lytic plant in the southeastern part of 
France, operated by a fall of 500 horse- 
power. 
analogous to that of carbide of calcium. 
In practice, this body, which is white in 
color, is pulverized and made up into 
blocks of four or five cubic inches capac- 
ity or into small, round tablets about 
half an inch in diameter. These are used 
in different forms of gas generator, in 
which they are put in contact with water. 
In this way it is possible to procure a 
supply of oxygen in an easy and simple 
manner, and besides the product is cheap, 
owing to its electrolytic method of manu- 
facture. The process has many ad- 
vantages over the use of compressed oxy- 
gen, as the gas is chemically pure; then 
the weight to be transported is very much 
less. The product of the reaction, which 
is a very pure solution of caustic soda, 
may be utilized, thus diminishing the ex- 
pense. One of the most striking appli- 
cations of this method is that of renewing 
the air in a confined space by giving it 
a fresh supply of oxygen, and thus with 
a certain quantity of oxylithe the same air 
can be used over again for a con- 
siderable period. This finds a practical 
application in the case of diving suits, and 
the Minister of Marine has had some 
experiments of this kind carried out. The 
helmets of the diving suits have been 
fitted with a small oxygen generator, and 
it was found that a quantity of the oxy- 
lithe equal to 100 or 150 grammes was 
sufficient to provide for the respiration of 
a person during one hour. The govern- 
ment is now carrying on expernnents for 
using the process in submarine boats, 
where it will be of great value, as the 
quantity of oxygen needed for an entire 


The action of oxylithe is quite — 


(By Our Special Correspondent.) 


crew of ten men for an hour can be given 
by two or three pounds of the substance, 
and therefore the space it would occupy 
is very small. In this way the boat may 
remain under water for a long period, and 
its range of action will be greatly in- 
creased. Perhaps the most novel appli- 
cation is that of doing away with accumu- 
lators on submarine boats. At present 
the submarines are run by batteries when 
under water and by a petrol motor at the 
surface. The inventor finds that the 
petrol motor may be also run under water 
by renewing its supply of oxygen. The 
exhaust pipe of the motor passes into an 
oxygen generator, which restores to the 
burned gases the proper amount of oxy- 
gen, and the renewed air then passes into 
the motor cylinder to be used over again. 
The arrangement forms a closed cycle 
which is independent of the outer air. 
The experiments which have been carried 
on at Paris have shown that a motor may 
be operated quite successfully by this 
method. 

American automobiles will have an op- 
portunity to enter the international con- 
course of automobiles, which has been or- 
ganized by the Automobile Club of 
France. ‘This concourse is designed to 
bring out the best types of vehicle for city 
as well as for suburban use, and these two 
classes will be kept distinct. The tests are 
to be held in Paris from October 23 to 29, 
next. There are three main points to be 
considered: (1) The cost per day of run- 
ning an automobile in the ordinary service 
in Paris or the suburbs, the trial trip to 
cover thirty-six miles in all and upon vari- 
ous grades. (2) As regards the comfort 
and easy operation of the vehicle. (3) 
The frequency of renewing combustible, 
batteries, etc., also the extent and facility 
of repairs. The concourse admits all 
types of automobiles, and these are divided 
into two main sections, each of which in- 
cludes several classes. The first section, 
for city service, has six classes of vehicles, 
ranging from two or four-place cabs up 
to delivery wagons of 660 pounds load, 
while the second section, for suburban 
service, comprises omnibuses of ten places, 
delivery wagons taking three-quarters of a 
ton load and the heavy hauling wagons. 
The vehicles may be entered for the con- 
course up to October 15, inclusive, and 
three days before the test each constructor 
is to furnish a complete description and 
give the data prescribed in the rules. The 


tests will cover a period of six days, and 
for each section there will be laid out two 
different routes, starting from the Auto- 
mobile Club. The suburban vehicles will 
go as far as Versailles. Their general 
performance en route will be noted by an 
expert who will accompany each vehicle, 
and the time will be taken at different 
points, especially in mounting grades. 
For the electromobiles the charging of 
the accumulators will be carried out under 
the supervision of inspectors together 
with the competitor’s representative; the 
charging current will be taken from the 
city mains, and a special form of meter 
will indicate in kilowatt-hours the quan- 
tity of electricity furnished to each ve- 
hicle. The executive commission ap- 
pointed to oversee the tests will include 
the members of the technical commission 
of the club and twelve members, chosen 
half by the commission and half by the 
competitors. The detailed report which 
will be made out will contain some very 


_ interesting data; it is to be communicated 


to the Civil Engineers’ Society, etc. The 
concourse will thus bring out some use- 
ful figures upon automobiles for city use, 
especially as regards the electromobiles, 
which do not often have an opportunity 
to go through an official test. The long- 
distance races, which have been of such 
profit to the petrol vehicle, are imprac- 
ticable for the former on account of the 
length of the route, which is generally 
from 300 to 800 miles. That of the recent 
Paris-Vienna race, for instance, was 864 
miles, and there were no electromobiles 
entered. However, a race is soon to be 
held in Belgium (on July 31) which is of 
exceptional interest, and it is probable 
that electromobiles will be entered: The 
race will be a somewhat unique event, as 
it is to be held upon a stretch of road 
which makes a closed circle in the Ar- 
dennes region, forming thus a vast “auto- 
drome.” The circuit is fifty-four mules 
long and is to be covered six times, mak- 
ing 324 miles in all. The road is excep- 
tionally good, so that the event will prob- 
ably bring out some of the best long-dis- 
tance speed records that have been made 
heretofore. The best speed record so far 
has been made by M. Serpollet in a petrol 
automobile over the distance of one kilo- 
metre; this he covered at the rate of 72.5 
miles an hour. 

The Metropolitan Underground of 
Paris proved so successful that it was de- 
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cided to greatly extend the system, and 
two different branches are now in con- 
struction. The original Metropolitan runs 
directly across the city from east to west, 
and is, therefore, not of great convenience 
to persons living in the northern or south- 
ern parts of the city. One of the new 
branches follows along the exterior boule- 
vards and makes a half-circle through the 
northern part of the city. It starts from 
the Place de Etoile and ends at the 
Place de la Nation. A third branch has 
also been begun which will make a sim- 
ilar half-circle on the opposite bank of 
the Seine, so that eventually the whole 
will form a kind of belt line, which will 
be bisected by the present Metropolitan. 
The north branch is now being completed, 
and it is possible that it will be opened 
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Meaux, where it descends again to the 
underground tunnel. The total length 
of the present line is 6.3 miles, and it will 
have twenty-three stations along the 
route. The construction of the under- 
ground has not given any particular diff- 
culties. The shield system, which did 
not prove satisfactory in the former work, 
has now been abandoned. At the ter- 
minal stations considerable work had to 
be done, for at the Place de |’Etoile the 
new line passes under the old Metropoli- 
tan, and at the Avenue de Villiers a 
double station has been constructed, 
which will be also the terminus of the 
southern branch. ‘The most important 
underground work has been done at the 
Place de la Nation terminus. ‘The line 
forms a large circular loop, and a new 
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OVERHEAD STRUCTURE OF THE PARIS METROPOLITAN RAILWAY. 


at the end of the year. Its construction 
presented considerable difficulties, as it 
had to cross the lines of the north and the 
east railroads. The tracks of each system 
are laid in a wide cutting below the level 
of the streets, and the Metropolitan was 
obliged to cut across these at right angles. 
This made the problem somewhat compli- 
cated, and two solutions were proposed— 
either an underground tunnel below the 
railroads or a viaduct passing above them. 


The latter solution was found the 
most practicable, as it would be 
dificult to construct a tunnel at 


such a great depth, and besides the 
passengers would be obliged to mount and 
descend from one branch to the other. 
Accordingly the line, which is under- 
ground from the Place de l’Etoile to the 
Boulevard Barbes, mounts an easy grade 
to a viaduct of iron construction above 
the streets, which continues to the Rue de 


station has been constructed beside that 
of the old Metropolitan; the two stations 
will communicate by four openings in the 
masonry. During the work the tunnels 
are lighted electrically and electric loco- 
motives are used to haul out the exca- 
vating wagons. 

The overhead part of the line extends 
over 1.2 miles, and is formed by a series 
of trusses placed on iron columns at a 
height of fifteen to twenty feet above the 
street level. This construction will be 
observed in the engraving. The ends of the 
trusses are supported on the columns by 
rollers which allow for the expansion and 
contraction. At the stations, of which 
there are several on the overhead part, 
the width is increased by two additional 
girders, which support the side platforms. 
The latter are 288 feet long, as the former 
length of 250 feet was insufficient to pro- 
vide for the long trains which are now 


. from the line current. 
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being used. Hydraulic riveting appara- 
tus, electrically controlled, has been used 
in the work, and as many as 500 rivets 
are placed per day where only 160 could 
be put in by hand. The underground 
tunnel joins on to the viaduct by a cut- 
ting lined with masonry. This makes a 
depression along the middle of the street, 
which has been partly roofed over by me- 
tallic plates. 

A rather novel method of train light- 
ing has been devised for the Fayet-St. 
Gervais-Chamonix electric road. The 
electric equipment for the sixty-four loco- 
motive cars of this road has been fur- 
nished by the Alioth Company, of Bale, 
which has also supplied the lighting and 
heating apparatus. In this system the 
incandescent lamps are supplied directly 
They are mounted 
five in series, in three parallel circuits. 
The variation of voltage allowed at the 
terminals is thirty volts, or six volts per 
lamp, and the system had to be fed di- 
rectly, but without using any accumu- 
lators. This rendered the problem some- 
what difficult, as the line voltage fluctu- 
ates between 410 and 530 volts, while the 
normal tension (using eighty-five-volt 
lamps) is 5 X 85, or 425 volts. As the 
variation allowed is thirty volts, the total 
fluctuation of ninety volts can be taken 
care of by inserting three resistances suc- 
cessively of twenty ohms each, the cur- 
rent being 1.5 amperes per lamp. By in- 
serting these resistances the voltage can 
be kept within the prescribed limits, and 
it was only necessary to design a relay 
which should throw them in automat- 
ically. The relay consists in principle of 
a coil turning in a magnetic field, some- 
what in the form of a Deprez-D’Arsonval 
galvanometer, and is dead beat. It is 
placed in shunt on the line. When the 
voltage increases the movable part is dis- 
placed, and each move corresponds to a 
variation of voltage. The movable sys- 
tem carries three arms which pass over 
contacts and short-circuit successively the 
windings of three electromagnets, which 
act as relays; when the armatures of the 
latter are attracted they short-circuit the 
resistance coils, and when released the re- 
sistances are thrown into the lamp circuit. 
This apparatus, which has been con- 
structed by Hartmann & Braun, has al- 
ready been tested, and is said to give good 
results. C. L. DURAND. 

Paris, July 28. 


Sir John Aird announces that the last 
coping stone of the Nile Dam at Assouan 
was laid on July 30. 
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Giving Concisely the Substance 


The Correct Type of Engine for Large 
Generating Stations. 


Mr. A. A. Dav’s opinion on the question 
of high versus low speed is that if one 
adopts the principle of high speed, it 
should be high speed, and not moderately 
high speed. With moderately high speed 
sets, the space required is comparable with 
that required for low speeds. If the high- 
specd principle is adopted, the idea of 
personal, human supervision of the work- 
ing parts must be abandoned. If this 1s 


admissible, the higher the speeds the bet- 


ter the results in economy and as regards 
space and material. After considering 
the subject for all points, the author be- 
lieves the low-speed type of engine should 
be the one adopted in future for large 
power plants. That it would be con- 
densing goes without saying. The type 
considered most suitable is a horizontal 
low-speed compound or triple-expansion 
engine, with direct-coupled generator be- 
tween the cranks, a type which has been 
very successful on the Continent. The 
following advantages of this type of en- 
gine are given: Economy; the horizontal 
tvpe does away with the necessity for 
steam pipes in the engine room; the en- 
gine can be kept clean at a minimum of 
expense and trouble; repairs will be found 
to be small if the valve gear be of the Cor- 
liss tripped type; the engine can be easily 
got at for repairs, and the same applies 
to the dynamos. The dynamo being 
placed between the two cranks, the shaft 
is not in any way cut up. The bearings 
ean be adjusted both vertically and hor- 
izontally. It is claimed for the high- 
speed engine that it reduces condensa- 
tion of the cylinders. This is balanced 
in a low-speed engine by the better drain- 
age secured, if it can be fitted with Cor- 
liss valves. While the wear and tear of 
pistons on the horizontal type of engine 
is greater than the vertical, this can be 
minimized by having tail rods with out- 
side bearings. The question of the ar- 
rangement of evlinders and the possibility 
of adopting compound or triple-expan- 
sion engines is not discussed.—The Elec- 
trician (London), July 25. 
A 
Narrow Versus Ordinary Gauges. 


This paper, by M. C. de Burlet, was 
read and discussed at the International 
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Tramway Union’s congrese. The question 
taken up was not street tramways, but 
light railways, such as the network of lines 
under the author's control in Belgium, 
which have a total length of 1,240 miles. 
The great advantage of the narrow-gauge 
line is its low cost of construction, as com- 
pared with standard gauge, the objections 
urged against it being its limited trans- 
port capacity and the necessity for trans- 
shipping passengers and goods at the 
point of junction with the main lines. 
As to the limited capacity of a narrow- 
gauge line, he had obtained results com- 
paring very favorably with standard lines, 
and thought that both the cost and incon- 
venience of trans-shipping had been ex- 
aggerated. While the advantages of a 
uniform gauge were many, in the case of 
many of their branch and interurban lines 
it was necessary that the first cost, as well 
as the working expenses, should be as low 
as possible. A table is given showing the 
approximate cost per kilometre of the con- 
struction of light railways on the Con- 
tinent. From this it is seen that the cost 
of constructing narrow-gauge lines varies 
between one-half and two-thirds of that 
of standard-gauge lines, while the cost of 
maintenance is also considerably — less. 
The author's experience was that the use 
of the narrow gauge enabled lines to be 
constructed and operated on a profitable 
basis, which otherwise would be com- 
mercially impracticable. In special cases, 
where the line is short and intended to 
serve principally for the transporting of 
goods from the point of junction to the 
main line, it would probably be well to 
adopt the standard gauge.—Electrical 
Review (London), July 21. 
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A New Brake Method for Dotermining the 
Efficiency of Electric Motors. 


It is important that manufacturing 
companies be able to make accurate tests 
of their machines, either with the inten- 
tion of guaranteeing their results or of 
improving the construction of the ma- 
chines. The direet Prony brake method 
is not altogether reliable, sinee tests made 
under the same conditions of load and po- 
tential may differ by as much as five per 
cent in efficiency. Explanations for these 
variations are given as follows by Mr. 
Paul Jobst, and a method by which these 


errors can be eliminated is described. 
Errors are brought in from changes in the 
friction resistance of the brake, causing 
vibrations of the balance. An eddy- 
current brake may be used with better 
results, The determination of the speed 
is very difficult, since if readings are 
taken by one observer he must watch the 
time as well as the speed counter. If two 
persons are employed there is a chance for 
non-agreement between the readings. An 
error in speed readings produces an equal 
error in the determined efficiency as the 
speed enters directly into the calcula- 
tion. If two persons are employed, 
there is a chance for non-agreement be- 
tween the readings since it is impos- 
sible for them to read at exactly the 
same instant. The author recom- 
mends an electric speed counter in which 
the potential is proportional to the speed 
of the motor. This may be self-exciting, 
separably-exciting or have permanent 
magnet fields. Measurement of the en- 
ergy input is easily accomplished with a 
suitable wattmeter. For simultaneous 
readings of the instrument in a brake 
test from four to six persons are neces- 
sarv. This introduces a chance for er- 
ror, since it is impossible for the observers 
to have the same personal equations, and 
therefore they do not read the instruments 
at the same time. For accurate results 
the following arrangement is recom- 
mended: A spring balance is used to meas- 
ure the torque developed by the motor. 
Beside this is placed a shelf upon which 
are arranged meters for measuring the 
current, voltage and speed. Suitable ar- 
rangements are provided for keeping the 
brake arm horizontal, and a length of arm 
is adopted which simplifies the calcula- 
tion. For making observations, the brake 
is adjusted in the desired reading, then a 
photograph is taken of the indications on 
the instruments. Jn this way twelve 
different readings may be taken in two 
minutes, giving instantaneous values in- 
dependent of observation. This method 
is thought to be valuable in that it does 
away with all personal errors, saves a 
large amount of time and energy, and 
since the brake is in use for such a short 
time there is no need of cooling it.— 
Klectrotechnische Zeitschrift (Berlin), 
July 17. 
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Standards for Electrical Apparatus. 

The following are the standards for 
the testing of electrical machinery rec- 
ommended by the Verband Deutscher 
Elektrotechniker. 

All machines and transformers are 
rated by the power delivered. For con- 
tinuous-current apparatus the capacity is 
to be given in kilowatts, and for alternat- 
ing current, in kilowatts together with 
the power-factor. , 

Three classes of service are distin- 
guished—intermittent, short time and con- 
tinuous—and the normal capacity of 
apparatus is that which can be main- 
tained for the time designated without 
exceeding the prescribed limits of tem- 
perature. 

The rise of temperature is to be meas- 
ured after one hour of uninterrupted 
operation in the “intermittent” class, and 
in the “short-time” class after the ap- 
paratus has been in uninterrupted opera- 
tion for the time marked on the plate. 
_In the “continuous” service class the rise 
of temperature of machines is to be meas- 
ured after ten hours’ operation, and of 
transformers after a constant tempera- 
ture has been reached. Smaller ma- 
chines, whose temperature will become 
constant in less than ten hours, may have 
the rise measured after a correspondingly 
shorter interval. When the temperature 
of the air is not higher than thirty-five 
degrees centigrade, the rise in tempera- 
ture must not exceed the following fig- 
ures: l 

(a) Insulated windings and collector 
rings with cotton insulation, 50 degrees 
centigrade; with paper insulation, 60 de- 
grees centigrade; with mica and asbestos 
insulation, 80 degrees centigrade. A ten- 
degree higher rise is permissible for sta- 
tionary coils. 

(b) Commutators, 60 degrees centi- 
grade. 

(c) The iron of generators and motors 
m which windings are imbedded must 
not show a rise greater than that allowed 
for the respective classes of insulating 
material under (a). 

Temperatures ọf certain parts are to 
be measured with thermometers, and of 
other parts by their increase in resistance. 
ln the latter case the temperature co- 
etħcient of the resistance of copper is to 
be taken as 0.004, when not specially de- 
termined. 

Generators, motors and converters 
must be able to stand an overload of 
twenty-five per cent for thirty minutes, 
and motors, converters and transformers 
an overload of forty per cent for three 
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minutes without heating above the limits 
already designated. 

The measurement of the resistance of 
insulation is not prescribed, but tests of 
its dielectric strength must be made at 
the place of manufacture, and, for large 
parts, also after erection. Tests are to 
last thirty minutes, and apparatus de- 
signed for voltages of 5,000 and under 
must stand twice the working pressure; 
apparatus for voltages between 5,000 and 
10,000 must be tested with 5,000 volts 
above the working pressure, and appara- 
tus for voltages above 10,000 must stand 
one and one-half times the working press- 
ure. 

The elficiency of an apparatus is the 
ratio of the power output to the power 
input, and can be determined, directly, 
by measuring the power, or, indirectly, 
bv measuring the losses. The indirect 
methods are generally to be preferred. 
When the efficiency is designated, the 
method by which it is determined must 
also be given, and the following methods 
are prescribed: (1) The direct electric 
method; (2) the indirect electric 
method; (3) the direct brake method; 
(4+) the indirect brake method; (5) the 
“no-load” method; (6) the auxiliary 
motor method; (7) the steam indicator 
method; (8) the “loss separation” 
method, where machines can be run only 
by the use of “foreign” bearings. 

An appendix contains standards which 
are recommended, but which can not yet 
be insisted upon. The frequency recom- 
mended is either twenty-five or fifty. 
Voltages should correspond with the fol- 
lowing tables: 

CONTINUOUS CURRENT. 


Motor. Generator. 
110 volts. 115 volts. 
220 volts. 230 volts. 
440 volts. 470 volts. 
500 volts. 550 volts. 

Motor. Generator. 


Generator or 
Becondary Ter- 
minals of Trans- 


Motor or Primary 
Terminals of Transformers. 


formers. 

110 volts. 115 volts. 
220 volts. 230 volts. 
500 volts. 525 volts. 
1,000 volts. 1,050 volts. 
2,000 volts. 2,100 volts. 
3,000 volts. 8,150 volts. 
5,000 volts. 5,250 volts. 


Engineering Magazine (New York), 
August. 
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Application of High Temperatures by the 
Electric Arc and Blow Pipo. 


The production and application of 
processes enabling us to obtain econom- 
ically high temperatures are becoming 
very important. Particularly is this the 


221 


case in autogenous soldering where the 
metallic parts are joined together by 
fusion, no special soldering being used. 
Several applications of the electric are and 
the oxvhydrogen blow pipe in this 
work are described by Mr. Paul Dupuy, 
and the advantages of the two briefly 
discussed. One interesting applica- 
tion of the electric are for soldering 
is that for repairing evaporating kettles 
in caustic soda works. These kettles in 
time show corrosion of their partitions, 
due to electrolytic phenomena. The re- 
pairs have been made by means of a 
special rivet, but this simply served to ag- 
gravate the trouble. In applying the elec- 
tric method the process is as follows: The 
opening is cleared out and filled up by 
a special rivet. It is then covered by a 
soft solder and a paste of borax. The 
positive pole of the generator is then con- 
nected to the kettle, and the negative pole, 
consisting of a copper rod held in special 
nippers, is applied, allowing 400 amperes 
at 125 volts to pass. Then a small piece 
of iron is placed upon the part and an 
are formed. This fuses rapidly and fills 
up the opening, making a perfect joint. 
The electrodes employed are twenty-five 
centimetres in length and three in diam- 
eter. The current varies from 300 to 400 
amperes, and a pressure of from forty- 
five to sixty-five volts. A relatively long 
time is necessary, because the work must 
be interrupted frequently, since the op- 
erators are strongly affected by the radia- 
tions from the intcnse violent white light. 
This radiation burns the skin and face 
and causes excessive nervousness of the 
workmen. It is possible to avoid burn- 
ing by proper shields, but the nervous 
effect can not be easily overcome. The 
next method deseribed is one in whieh the 
electricity is indirectly employed; that is 
to say, an oxyhydrogen blow pipe is used, 
the gases of which are prepared by elec- 
trolysis. The advantages of this method 
are given as follows: A possibility of reg- 
ulating the temperature, changing the 
flame at will from oxidizing to a neutral 
or reducing one. The cost of the blow 
pipe is not large, and the apparatus itself 
is small. One disadvantage of the elce- 
trie are is that it causes a carbonation of 
the metal to be soldered, especially if the 
work is done on iron and steel. This dis- 
advantage is not encountered in the use 
of the blow pipe, nor is the objectionable 
nervous affection caused. An application 
of the electrie furnace to glass manufac- 
ture is described and the advantages are 
discussed.—Revue  Practtyue de Elec- 
tricite (Paris), July 20. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electrically Driven Tools. 


The individual driving of machine 
tools by electric motors is far superior to 
any method yet devised, and the ad- 
vantages gained over ordinary belt-driven 
tools are many. The facility with which 
gear connections or direct driving can be 
adopted, and the advantages of cleanli- 
ness and compact arrangement are undis- 
puted. While many forme of motors 
have been designed for the driving of ma- 
chine tools, and have met with great suc- 
cess in this application, the excellent re- 
sults obtained by building both the motor 
and tool in the same shop and combining 
both in one machine are eelf-evident. The 
machines shown in the accompanying il- 
lustrations are the result of a long ex- 
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Fie, 2.— ELECTRICALLY DRIVEN 2215-INcH DRILL. 


APPARATUS. 


perience with tools of this description. 


These are only a few instances of a long 


list of similar applications for every 
variety of service, but they will be of in- 
terest because of the peculiar 
conditions under which each 
operates. 

In Fig. 1 is shown an elec- 
trically driven breast drill. 
This has been designed for 
drilling many small holes in 
large pieces. This will be 
found very effective for such 
work, and a great time-saver 
over the old hand drill. The 
drill is driven at a much 
higher speed than is possible 
by hand, and the operator can 
give his entire attention to 
guiding the drill, and can keep 
at it for a longer period, as 
his strength is conserved, and 


crank. 

Fig. 2 is an electrically 
driven twenty-two and one- 
half-inch drill. - This drill has 
a driving motor and controller 
built into the column of the 
machine. It is geared direct to 
the spindle for the high speeds, 
and through a back gear for 
the slow speeds. The motor 


nection with the back gear, 
give eighteen speeds for the 
drill spindle in geometrical 
progression from 24 to 440. 
This has a friction back gear 
that may be thrown in or out 
without stopping. The power 
feed has three changes for each 
speed, and by cone pulleys 


not exhausted by operating the. 


has nine speeds, which, in con- ~~ 


which are conveniently located the back 
gears can be thrown in or out without 


Fra. 1.—EvectricatLy Driven Breast DRILL. 


stopping. The power feed is provided 
with an automatic stop. 

Fig. 3 is an electrically driven water 
tool grinder. This has a driving motor 
and controller encased in the lower part 
of the housing, where it is completely pro- 
tected from dirt and water. The frame 


Fic. 8.— ELECTRICALLY DRIVEN WATER TOOL 
GRINDER. 


is cast in one piece, and contains a seat 
for the wheel bearings, water reservoir 
and magnet frame of the motor. The 
bearings of the wheel have large wear- 
ing surface, are dust-proof and self-oil- 
ing. A drawer is arranged to catch all 


August 16, 1902 


sediment, which may easily be removed 
for cleaning. A small centrifugal pump, 
driven from a pulley on one end of the 
motor shaft, delivers a constant supply of 
water, and by meane of adjustable nozzles 
can be directed where wanted or shut off 
altogether. The pump is so made that 
no grit can get into the bearings. The 
bowl is sufficiently large to catch all 
splashing water and return it to the res- 
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punch is cutting the notch, and ensures 
every notch being correctly indexed. An 
automatic stop is provided, which stops 
the machine when the disc is finished. 
One of the principal features of this ma- 
chine is the convenient arrangement of the 
shafts that operate the indexing mechan- 
ism and automatic stop. These shafts 
are parallel with the ways on which the 
indexing head is carried, and in changing 


Fie. 4.—ELECTRICALLY DRIVEN ARMATURE-DI8C NOTCHING MACHINE. 


ervoir. The motor is four-pole, with 
form-wound field and armature coils, 
slotted armature core, radial carbon 
brushes and self-oiling bearings. The 
machine is started and stopped by a 
handle shown on the side. 

Fig. 4 is an electrically driven arma- 
ture-disc notching machine. In this ma- 
chine the motor is built into the frame 
and the frame forms a part of the mag- 
netic circuit of the motor. The index- 
ing mechanism is very simple, and not 
liable to get out of order. The index 
plates are held in place by a nut and taper 
dowel pin, and will always go back exactly 
to the same place, so that any discs 
punched at one time will match those 
punched at another time. The index 
plate is operated by means of a pawl 
driven from a slotted crank dise on the 
end of the main shaft, and can be quickly 
adjusted for different lengths of stroke. 
A locking pin is operated from a cam on 
the main shaft, which locks the index 
wheel in position at the moment the 


pany has 


for a different diameter of disc the change 
can be very quickly made by loosening the 
clamping screws and moving the head to 
the desired position and retightening the 
screws. The disc-clamping de- 
ivice enables the work to be put 
'in and taken out without loss of 
time, and the discs are held se- 
curely. The motor is made as 
simple and substantial as possi- 
‘ble, so that it wil not give 
trouble. This is a bipolar type 
with ironclad armature. The 
‘commutator is insulated through- 
out with mica, fitted with radial 
carbon brushes, form-wound field 
coils, steel pole-piece and self- 
oiling bearings. 

These machines are made by 
James Clark, Jr., & Company, 
of Louisville, Ky. This com- 
made a specialty of de- 
signing machine tolls and equipping 
them with motors, both built in the same 
shop. The motors are located so as to be 
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protected from injury and are out of the 
way. In every installation there is a 
great eaving over the old style of shaft 
and pulley driving. These machines 
have met with a very popular demand and 
are being used very successfully over a 
wide range of severe service. 


A Traveler’s Electric Stove. 


Probably one of the simplest apparatus 
adapted for electrical connection would 
be in the form of heating implements, 
and the demand for such an appliance is 
not only popular, but the condition un- 
der which a large proportion of the travel- 
ing public lives would seem to make it a 
necessity. In the accompanying illustra- 
tion the outfit shown is claimed to meet 
a very present demand for an electric 
heater which is equally as useful at home 
as when traveling. The bottom is re- 
cessed so that the cup encloses the heater 
and locks this in place. The heater is 
oxidized steel, andthe frame white 
enamel. It has six feet of conductor 
cord and a lamp socket plug with an 
adapter, so that it may be connected to 
either an Edison or a “T.-H.” socket. An 
asbestos table pad permits its use on a 
polished table without injury from heat. 
The cup has a capacity for three half 
pints, is heavily tinned inside, and of 
polished nickel outside. All the parts 
pack within the cup, which is three and 
one-quarter by five inches, and weighs 
complete two and one-half pounds when 
packed. It is said that this heater is very 
useful for the preparation of hot water 
or for any purpose, and in an emergency 
can be used for making toast or even 
heating a small flat-iron. 

These electric stoves are furnished in 


A TRAVELER'S ELECTRIC STOVE. 


voltages ranging from 110 volts up to 
250 volts, and are manufactured by the 
Simplex Electric Heating Company, Bos- 
ton, Mass. 
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A New Turndown Light. 


The lamp shown in the accompanying 
illustration is screwed into the socket like 
an ordinary lamp, no change being neces- 
sary, the base being standard. When the 
current is on, the light can be changed 
without touching the bulb. Should the 
small light be wanted, by pulling the 
string with a tag marked “Dim,” the de- 
sired light is obtained. For full light the 
string marked “Bright” is pulled, which 
gives a maximum illumination. The 
feature of this lamp is intended to be in 
its applicability to any style of fixture, no 
matter what position the fixture may be 
in, whether upright, downward or from 
the side, either open or enclosed shade, as 
the switch is so arranged that the string 
can be pulled from any angle and 
the string is reached no matter how high 
the fixture may be. The lamp must be 
screwed tightly into the socket for either 
light. This obviates danger of its work- 
ing loose from the sockct by the effect of 
vibration. These lamps are made by the 


16-CANDLE-POoWER TURNDUWN LAMP. 


[Economical Electric Lamp Company, 123 
Liberty street, New York, and great care 
is taken in the testing of each lamp as 
to wattage, candle-power and voltage. 
They are made in eight and one candle- 
power, sixteen and one candle-power and 
sixteen and two candle-power, and in all 
voltages from 50 to 250. 


<-> 
Large Capacity Circuit-Breaker. 


The use of very large direct-current 
generators for railway service and the 
necessity for securing uninterrupted 
operation have confronted electrical manu- 
facturers with a difficult and serious prob- 
lem in the design of circuit-breaking de- 
vices; as the requirements of such large 
units exceed all previous undertakings in 
the amount of power delivered to the sys- 
tem. To handle circuits of this nature, 
transmitting such large amounts of power, 
requires that the general design, -both 
mechanical and electrical, of the circuit- 
breaking devices must be of the highest 
order to ensure the greatest degree of 
safety and reliability of operation. 
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For the direct-current generators re- 
cently constructed by the Westinghouse 
Electric and Manufacturing Company 
for the Boston Railway Company, it was 
necessary to build switchboard apparatus 
of unusual size, the most notable of 
which is an automatic circuit-breaker. 
In the accompanying illustration is 
shown the type of circuit-breaker sup- 
plied with the above-mentioned gen- 
erators. The normal rating of the break- 
ers being 8,000 amperes capacity, places it 
among the largest circuit-breakers yet 
manufactured. It should be especially 
noted that this piece of apparatus is an 
enlargement of the standard type “C” cir- 
cuit-breaker, which has given excellent 
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gether by laminated copper brushes. Upon 
these brushes phosphor-bronze springs 
are placed and upon these are the carbon 
contacts or arcing points; the brushes are 
held in contact with the contact blocks 
by means of a toggle mechanism locked 
by a trigger attached to the scale beam. 
The circuit-breaker can be easily closed 
by hand and will open automatically 
throughout its entire range (the 8,000- 
ampere breaker has an adjustable range 
between the limits of 2,000 and 10,000 
amperes). To avoid any posibility of arc- 
ing at the laminated copper brushes, 
woven copper cables are fastened from 
these brushes to the carbon arcing point. 
The automatic action is obtained in a 
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8,000-AMPERE, TYPE ‘'C” CIRCUIT-BREAKER. 


satisfaction under all conditions of 
service. . 
The type “C” circuit-breaker is of the 
laminated brush type and is made in 1, 2, 
3 and 4-pole combinations, each element 
of the set being provided with an auto- 
matic tripping coil which acts independ- 
ently of the others or they may be made 
to operate simultaneous if desired. In 
general this breaker consists of an upper 


and lower contact block connected to- 


`~ 


very simple manner and without the use 
of coils by surrounding the lower contact 
block with a “U” shaped magnet of 
laminated iron and tħe magnetic circuit 
is completed by an armature of laminated 
iron attached to the scale beam. 

In operation, the action of the circuit- 
breaker is as follows: The passage of the 
circuit through the lower stud brushes and 
upper stud energizes the “U” shaped mag- 
net which attracts the armature. This 
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releases the trigger, unlocking the toggle 
joint, and copper spring brushes throw the 
breaker open. In breaking contact, the 
copper brushes leave the contact block 
first, aided by the pressure of the brushes 
which act with the releasing spring instead 
of against it, followed by the phosphor- 
bronze spring, then the carbon block or 
arcing point of the out-moving breaker 
armature separates from its carbon con- 
tacts and its circuit is broken. By this 
method the current is gradually shunted 
from the carrying brushes to the carbons, 
thus preventing any arcing from the 
metal parts of the breaker. 


Storage Battery Instailation. 


That there is a growing demand for 
storage batteries for residential and 
isolated plants is very evident from a 
glance at the list of contracts secured by 
the leading battery makers. The accom- 
panying illustrations are those of a 
tvpical storage battery installation. This 
plant is owned by the Hastings Sons Pub- 
lishing Company, Lynn, Mass., which 
has recently erected a fine office build- 
ing, five stories high. 

The power equipment of the building 
includes the following machinery: Three 
motors, of one, two and five-horse-power 
capacity respectively, for the stereotype 
department; two motors, three and three 
and one-half horse-power, for the lino 
type department; a one-half-horse-power 
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Fie. 1.— STORAGE BATTERY INSTALLATION IN THE HaAsTINGsS Sons PUBLISHING COMPANY'S 
OFFICE BUILDING, LYNN, Mass. 


motor for the machine shop; a thirty- 
horse-power motor and a twenty-horse- 
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Fic. 2.—THE SWITCHBOARD IN THE DyNaMo Room, HAsTINGs Sons PUBLISHING COMPANY'S 


OFFICE BUILDING, LYNN, 


Mags. 


power motor for the newspaper presses 
in the basement, these motors being ar- 
ranged with countershafts, so that either 
one can be used on either of the presses. 
There are two elevators—one for pas- 
sengers, rated at 1,000 pounds load, 200 
feet per minute; the other a freight ele- 
vator, rated at 8,000 pounds, and thirty- 
five feet per minute, driven by a seven 
and one-half horse-power motor. Power 
is supplied by a steam plant located in the 
basement, consisting of two fifty-horse- 
power return tubular boilers and one 
thirty-five-kilowatt direct-connected gen- 
erator. The building is wired for 520 
lights; the lighting load and steady motor 
load during the day are not very heavy, 
averaging about seventy-five amperes, 
excepting when the press is in operation, 
between three and five P. m., when it 
averages over 200 amperes, running up 
to 425 amperes frequently, and 600 am- 
peres occasionally, when the elevator and 
large press motors are accelerating at 
the same time. Under such trying con- 
ditions it would be utterly impossible to 
supply lights from the same machine as ` 
that supplying the power without un- 
pleasant flickering, due to changes in 
speed of the engine, and on this account 
a battery of chloride accumulators 
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(Fig. 1) was installed, and the power 
bus separated from the lighting bus, the 
two being connected only through a con- 
stant-current booster. All the unsteady 
power demand is taken from the bus- 
bars to which the battery is connected, 
and the constant-current booster trans- 
mits the average power required from the 
lighting bus-bars to these bus-bars, all the 
steady current demand being taken from 
the bus-bars, which are fed directly from 
the generator. Under the heaviest and 
most sudden loads the voltage variation 
on the lights does not exceed three per 
cent, and ordinarily is under two per 
cent. d 

The engine starts at 8.30 in the morn- 
ing and operates until noontime, carry- 
ing whatever load is needed, and at the 
same time charging the battery. During 
the noon hour, from 12 to 1.30, the bat- 
tery carries the entire load of the build- 
ing, and no attendance is required. At 
1.30 the engine is started again and oper- 
ates until 6 P. M., when it is shut down 
and the battery carries the entire’ load of 
the building, amounting to about thirty 
amperes, up to one o'clock at night, after 
which time the load is light, consisting 
only of hall lights and such lights as the 
watchman uses on his rounds. During 
the morning run the battery is recharged. 
In the summer months the engine is only 
run about six hours per dav, and it has 
never been necessary to start up on Sun- 
day. 

The switchboard (Fig. 2) consists of 
three panels, with ammeters, voltmeter, re- 
cording wattmeter and all necessary in- 
struments and switches for controlling. 
handling, indicating and recording the 
output. All circuits are arranged so that 
they may be connected either to the light- 
ing bus or to the power bus, and an ar- 
rangement is provided so that connection 
can be made with the city mains, if de- 
sirable, through a special set of bus-bars, 
but this has never been done, as the plant 
is entirely self-contained, and no neces- 
sity has ever arisen for outside help, the 
storage battery providing all necessary 
reserve against temporary accident. 

The booster is a motor-driven machine 
of about eight kilowatts capacity. The 
battery consists of fifty-eight elements, 
installed in glass jars, giving it a capac- 
ity of 200 amperes, and capable of being 
increased twenty per cent by the addition 
of plates. It is installed in an extremely 
small floor space, owing to the exigencies 
of the plant, being placed under the side- 
walk in a room 6 by 20 by 17 high, 
lighted by a glazed pavement in the side- 
walk. The battery is arranged in two 
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rows, three tiers high, and, the light be- 
ing from above, gives good results for 
inspection purposes. The room is ven- 
tilated by a twelve-inch by twelve-inch 
shaft, running to the top of the building. 
Between the battery room and the engine 
room is a tight partition, built of glass, 
providing plenty of light for the engine 
room. The cement floor is drained into 
a connection with the sewer, in case water 
or acid should be spilled. 

The Electric Storage Battery Com- 
pany, of Philadelphia, Pa., is the manu- 
facturer of the “chloride accumulator” 
batteries used in this installation. 
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Automatic Car-Type Circuit-Breaker. 


The protection of railway motor equip- 
ments by the use of a fuse has been satis- 
factory only to a limited degree, as this 
frequently fails to blow at the proper time, 
or to give the equipment the best protec- 
tion under all conditions of service. The 
necessity of carrying extra fuses, as well 
as the inconvenience of stopping the car to 
replace a blow-out fuse, is more or less 
of an objection to this method, and many 
of the largest street railway companies 
have replaced the fuse ‘block with the 
automatic, car circuit-breaker. This prac- 
tice offers better protection to the equip- 


ment, as it reduces to a minimum the pos- 
sibility of injury to the apparatus arising 
from the carelessness of the motorman in 
improperly cutting out resistance. The 
circuit-breaker will open automatically 
when the current reaches the value for 
which it is set. 

Aside from the protective feature of a 
circuit-breaker the convenience in re- 
setting it is obviously of great value. The 
motorman in throwing the handle of the 
breaker after the occurrence of a heavy 
overload or short-circuit is not required 
to leave his position at the controller to 
put the car in service. In most cases it 
is not necessary to stop the car, as the 
breaker can be reset while drifting. 

The automatic car circuit-breaker shown 
in the accompanying illustration performs 
the function of the fuse block by opening 
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an overload or short-circuit; it aleo re- 
places the platform or canopy switch, in 
that it provides a hand opening for the 
circuit. In construction the instrument is 
thoroughly fireproof, of the best material 
and workmanship throughout, and all 
parts are interchangeable. Its design pre- 
vents any arcing at the current-carrying 
contacts, as the are is broken on extra 
contacts especially provided for the pur- 
pose and assisted by a powerful magnetic 
blowout which will open the severest short- 
circuit without damage. The breaker is 
calibrated and can be set to open at any 
current within the limit of its range. The 
automatic opening device ensures absolute 
certainty in opening when the current 
reaches the predetermined value. 

This circuit-breaker is made by the 
Westinghouse Electric and Manufacturing 
Company, of Pittsburg, Pa. 

—— — al 
Convention of Sales Managers. 
During the week beginning July 28, 

the district managers and agents of the 
Fort Wayne Electric Works held a con- 
vention at the home office which was very 
interesting because of its business feat- 
ures, and also because of the social enjoy- 
ment of the occasion. Representatives 
from all the large cities in which the com- 
pany has sales offices were present. 

Mr. F. S. Hunting, general sales man- 
ager, made the evenings of the week es- 
pecially interesting in a social way by a 
trolley and theatre party to Robinson 
Park, Wednesday evening and Friday 
evening. The week was fittingly ended 
by a banquet tendered by the Fort Wayne 
Electric Works to the district managers 
and sales agents at the Wayne Club at 
which were present Lieutenant-Governor 
Gilbert, H. C. Paul, president of the Fort 
Wayne Electric Works; Hon. R. S. Taylor 
and several local directors. Judge Taylor 
gave a very interesting early history of 
the business and the early. struggles of the 
founders of the Fort Wayne Electric 
Works, and related how he and R. T. Mc- 
Donald, when working together to gather 
evidence to defend an infringement suit 
brought against the infant concern for 
manufacturing an arc lamp, discovered 
Mr. J. J. Wood, then a young man. 

The representatives present were: J. 
Allan Smith, Boston, Mass.; E. B. Golds- 
berry and C. A. Woolsey, Philadelphia, 
Pa.; A. E. Dresser, Syracuse, N. Y.; 
J. E. Hall, Pittsburg, Pa.; T. J. Ryan, 
Cincinnati, Ohio; T. W. Dixon, St. Louis, 
Mo.; A. H. Savage, St. Paul, Minn.; 
W. S. Goll, W. C. Knight, Frank Mc- 
Master, Chicago, Ill. ; A. L. Searles, Grand 
Rapids, Mich.; J. C. Lott, New York, 
N. Y.; T. L. Sturgeon and Fred L. 
Reynolds, of the home office. 


COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


EQUIPMENT PURCHASED HeERE—The North- 
eastern Railway Company of England, sev- 
eral of whose officials were lately on an 
American inspection trip, has decided to 
utilize electric traction for the handling of 
traffic in the vicinity of Newcastle-on-Tyne. 
About thirty-seven miles of standara gauge 
road, mostly double track, will be converted. 
Some part, if not entirely all, the necessary 
equipment will, it is expected, be purchased 
in the United States. 


MONSTER Motors—The wo electric motors 
ordered by the Baltimore & Ohio Railroad 
Company from the General Electric Com- 
pany are said to be the two largest electric 
motors in the world. Each machine will 
weigh 150 tons and be capable of drawing 
1,500 tons of freight up the heavy grades of 
the belt line tunnel, which runs nearly two 
miles under the city. Passenger trains 
have been drawn through the tunnel by 
electricity since it was opened in 1895, but 
the motors now in use are not capable of 
pulling the heavy freight trains. The mo- 
tors will be designed to haul twice the load 
the steam locomotives at present pull 
through the tunnel. 


THE TELEPHONE SERVICE OF GERMANY— 
Under date of July 11, 1902, Consul-Gen- 
eral Richard Guenther writes from Frank- 
fort: The telephone service of Germany is 
carried on by the post office department. 
According to an official report, the cost of 
the entire plant, up to April 1, 1902, 
amounted to about $42,000,000. Up to April 
1, 1901, the cost had been $36,600,000. At 
the beginning of the present year, 2,024 
places had public telephone stations, with 
322,281 miles of line. These stations 
averaged 2,205,966 conversations per day, 
or about 804,000,000 per year. The follow- 
ing cities have the greatest number o? pub- 
lic telephone stations: Berlin 51,561, Ham- 
bung 20,823, Frankfort 9,271, Dresden 
8,914, Leipzig 8,725, Cologne 7,484. The 
total number of employés in this service is 
8,189, of which Berlin has 1,712. 


STREET RAILWAY Expansion—The West- 
chester (Pa.) Street Railway Company has 
been incorporated at $1,000,000 by a vote of 
the majority of the stockholders. The pre- 
vious capital was $60,000. A reorganization 
and recapitalization was determined upon, 
in order that extensive improvements could 
be proceeded with. These extensions form 
a belt line from Westchester to Kennett, 
Wesi Grove, Oxford, Parksburg, Coatesville, 
and via Downington, Westchester, connect- 
ing with the present line, the Westchester 
Street Railway. It is probable that the 
name of the corporation will be changed 
later to the Brandywine Traction Company. 
A portion of the extension to Downington is 
now more than two-thirds completed and 
the extensions to Kennett and Coatesville 
will be put in course of construction very 
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shortly. This is expected to be finished be- 
fore January 1. The remainder ot the roads 
will be built later in connection with the 
trolley lines, as the company has acquired 
valuable property in the shape of electric 
power plants at Coatesville, Downington 
and Kennett, with options upon others. It 
is the intention to make extensive additions 
to these plants. 

TEN MILLIONS FOR IMPROVEMENTS—The 
Edison Electric Company, Los Angeles, Cal., 
it is announced, has closed a deal as a re- 
sult of which the sum of $10,000,000 will be 
expended for the enlargement and general 
improvement of its system. Three millions 
of this is to be expended immediately and 
the other seven millions during a period of 
five years from the present date. With these 
funds the Edison Electric Company pro- 
poses to increase its total plant capacity to 
25,000 horse-power, contemplating the erec- 
tion of a steam plant at Los Angeles and 
ground for this structure is now being 
broken. It is said that the present capacity 
of the Los Angeles Plant is 8,000 horse- 
power, and there is now being completed a 
3,000-horse-power plant at Redlands. With 
the building and equipping of the new 
steam plant at Los Angeles, which it is ex- 
pected will require seven months, the Edi- 
son company will have at its disposal 20,000 
horse-power by water-power generation and 
6,000 horse-power by steam power.” It is 
said that in addition to street railway con- 
sumption there is a demand for fully 12,000 
electric horse-power along the company’s 
lines and in Santa Anna, Los Angeles and 
Redlands, 


A SPLENDID New EXCHANGE IN TOLEDO, 
OHIO—The Toledo Home Telenhone Com- 
pany commenced operations during this 
week with about 6,000 subscribers, 2,000 of 
whom have already been connected. The 
exchange will be completed by September 
15. The company starts on a paying basis 
and its position is eminently satisfactory. 
The installation is in every way a model 
one, and a noticeable feature is the elaborate 
care which has been taken for the comfort 
of operators in the furnishing of the sitting 
rooms, dining rooms and kitchen. The 
three floors and basement of the building 
are wholly occupied by the Telephone com- 
pany. A great many prominent interests 
in Toledo are represented, 300 stockholders 
being from tbat city alone. The building 
was started in the middle of August, 1901, 
and tne construction makes a record for a 
large plant. There are two switchboards 
in the main office. The Sterling Electric 
Company, of La Fayette, Ind., installed the 
switchboards for 6,000 capacity, while the 
East Side exchange was installed by the 
Stromberg-Carlson Company for a capacity 
of 5,000 lines. This latter will not be 
operating for about two weeks. About 
400,000 feet of conduit have been used for 
carrying the underground cables of the 
company. James Brailey, Jr., of Barber 
& Brailey, is manager of the Central Tele- 
phone Company, and the enginee: is Mr. 
W. C. Polk. 
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DopcE CENTRE, MINN.—This village has 
just voted to install an electric lighting 
plant. 

RICHMOND, IND.—The city council, by 
unanimous vote, has accepted the munic- 
ipal electric light plant built by the Var- 
ney Construction Company, of Indian- 
apolis. The plant will be turned over to 
the commission within a short time. 


CuHicago, ILL.—The United Water and 
Light Company has acquired the property 
interests of the Harvey Water and Light 
Company, the consideration being in the 
shape of a bond issue of $200,0v0, and in turn 
has conveyed the same to the Calumet Gas 
and Electric Company after executing a 
trust deed to the American Trust and Sav- 
ings Bank for the amount of the bond issue, 
which is made payable July 1, 1907, at five 
per cent interest. 

ONEIDA, N. Y.—The work of erecting the 
new power plant for the Madison County 
Gas and Electric Company in Sconondoa 
Street is well under way. Manager Wil- 
helm has denied that tne power to operate 
the Oneida railway company’s new electric 
lines was to be furnished by his company. 
The proposition has been considered, but 
the negotiations have not been concluded. 
One of the 250-horse-power engines has 
been set in the new electric light plant. 


DANVILLE, Pa.—The line of the Standard 
Electric Company is being extended from 
the South Danville passenger station to 
St. Peters M. E. Church. The work will 
take about two weeks and a number of 
lights will be placed in the church. The 
residents of South Danville and Riverside 
look upon the extension of the line as an 
improvement that will result in light being 
placed in many houses, and that the il- 
lumination of the streets by electricity will 
soon be brought about. 

CARTHAGE, TEX.—The Carthage Electric 
Light and Power Company has its new 
Plant at Belfort completed and nearly all 
the lights in the village are on the circuit. 
The plent and equipment have cost some- 
thing more than $100,000 and developes 
nearly 2,000 horse-power. As only about 
300 horse-power is required to light the vil- | 
lage, the company has power to sell. It is 
likely that several concerns in Carthage, 
now ucing either water or steam power, 
will change to electricity. 

BAKER City, OrE.—At a special meeting 
of the city council, a franchise was granted 
to J. J. Henry and associates to establish 
and maintain an electric power and light- 
ing plant in this city. The franchise is al- 
most an exact duplicate of the one granted 
to A. B. Frame, several weeks ago. Mr. 
Henry proposes to establish a power plant 
out on Rock Creck, where he will generate 
electricity by water power and convey the 
current to this city by means of a line of 
copper wires. Mr. Henry owns the present 
electric lighting and power plant in this 
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city, but he proposes to substitute water 


for steam power and do away with the 
steam plant. 


BALTIMORE, Mp.—lIt is expected that 
within two months the wires of the United 
Electric Light and Power Company will be 
in the municipal subway system. The 
cable and other equipment have been 
ordered, and a force of men will be put to 
work just as soon as the material arrives. 
The street lighting service is to be supplied 
through hollow and ornamental posts. 
They are to be of wood, with the exception 
of the goose neck arrangement from which 
the light is to be suspended. 


TULLAHOMA, TENN.—The electric light 


and waterworks plants are nearly com- 
pleted, and will soon be running. The dam 
and power-house, on Elk River, nine miles 
away, are nearing completion, and every- 
thing will be in readiness to turn on the 
electric current. The project of supplying 
Winchester and Tullahoma with lights and 
waterworks is being watched with great 
interest by parties who supply electrical 
energy to ve used at long distances. ın this 
instance it will require three turbine wheels 
to run the dynamos that supply the current 
necessary to accomplish the result ex- 
pected. The water for Tullahoma will be 
supplied by two bored wells, 180 feet in 
depth, being pumped into a targe reservoir, 
and then forced up 120 feet into the water 
tank, from which the town will be served. 


HAMMONDSPORT, IN. Y.—The Hammonds- 
port plant, heretofore conducted by P. G. 
Zimmer, is abouc to be incorporated with a 
capital stock of $10,000. The members of 
the new company are P. G. Zimmer, C. A. 
Champlin and Judge Monroe Wheeler. 
Articles of incorporation have been drawn 
and will be placed on file in Albany. The 
officers of the new company are: Judge 
Wheeler, president; C. A. Champlin, secre- 
tary ana treasurer; P. G. Zimmer, manager. 
A buildin= of stone, brick and iron, 
40 by 52 feet, will be built upon land re- 
cently purchased of John W. Davis on Main 
street, near the inlet, ground for which has 
already been broken. Another large boiler 
and a new dynamo will be added, and many 
other modern improvements made, which 
will render the plant one of the very latest 
and best. 


Borse, Ipa.—The new electric power 
plant at South Boise, located one and three- 
fourth miles from the Boise post office, is 
now ready to supply light and power. Water 
taken from the Ridenbaugh canal is the 
motive power. A fall of twenty feet -has 
been secured by cutting the tail-race sev- 
eral feet deeper. The water is brought into 
the penstocks, where four newest pattern 
Leffel turbine wheels have been set, by an 
immense flume eighteen feet wide, about 
five feet in depth and 200 reet long. This 
part of the plant is all completed, and the 
horizontal turbine water-wheels are in- 
stalled on a heavy concrete base. The 
limit of the water-wheels is 500 horse- 
power, but arrangements have been made 
to add another wheel whenever it becomes 
necessary to supply the demand. The cost 
of the plant complete will be about $30,- 
000. Five miles of pole lines have been put 
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in, and the wiring which is of heavy insu- 
lated copper will soon be completed. The 
officers of the new company are H. O. Pope, 
president, and M. D. Dobson, secretary and 


treasurer. Every stockholder ıs a resident 
of Boise. 
St. Louis, Mo.—Clark Brothers, Phila- 


delphia, have purchased the plant of the 
Citizens’ Electric Light and Power Com- 
pany at East St. Louis, the price being 
$750,000. The officers of the Citizens’ Elec- 
tric Light and Power Company were James 
Campbell, of St. Louis, president; Henry 
D. Sexton, of East St. Louis, secretary, and 
A. B. Sager, of East St. Louis, superintend- 
ent. The Clark Brothers recently pur- 
chased the electric lines on the East Side, 
including the one on the bridge, the one in 
East St. Louis and the interurban lines 
which operate to Belleville, Edwardsville 
and other cities in St. Clair and Madison 
counties. The company concluded that it 
could furnish electricity to supply the 
patrons of the Citizens’ Electric Light and 
Power Company, in addition to that re 
quired for the operation of iis lines, and 
for several weeks negotiations have been on 
between the companies for the purchase 
of the plant. The officers of the new com- 
pany will be L. C. Haines, president; H. D. 
Sexton, secretary, and A. B. Sager, super- 
intendent. 
company’s electric lines. 


TELEPHONE AND TELEGRAPH 


Lyons, N. ¥.—The work of installing the 
cable system in place of the one now used 
in the local service of the Wayne County 
Telephone Company here has been begun. 


Syracuse, N. Y.—The Central New York 
Telephone Company is expending $50,000 in 
rebuilding and enlarging its toll lines. The 
company has heretofore had lines running 
west on the Auburn and main lines of the 
New York Central, soutk to Cortland and 


north to Oswego. The new line will run to 
Watertown. 


BUFFALO, N. Y¥.—Work on the Frontier 
Telephone Company’s system is progressing 
rapidly, and the foundations of the central 
exchange are rapidly nearing completion. 
The company’s canvass has been very suc- 
cessful, and by the time it is ready to begin 


operations it is expected that the list of sub- 
scribers will be very large. 


FREMONT, NeB.—The city council has 


granted J. L. Laird, B. W. Reynolds and 
others a franchise to institute and operate 
an independent telephone system in this 
city. The promoters must signify their ac- 
ceptance within thirty days and commence 
work within three months. No poles are to 
be erected in che business part of the town 


unless a connection can be made in no other 
way. 


Tuscatoosa, AtaA—The Southern Bel] 
Telephone Company is making arrange- 
ments to extend its line from Tuscaloosa 
to Selma, Eutaw, Greensboro and several 
points in Mississippi. This will be of great 
advantage to Tuscaloosa as its present sys- 
tem will be connected with the southern 


Mr. Haines is manager of the 
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and eastern part of the state. The line has 
been surveyed and the work is estimated 


to cost $25,000. The headquarters will be 
at Tuscaloosa. 


CARROLLTON, Ky.—Mr. R. M. Barker, presi- 
dent of the Carrollton Telephone Company 
and of the Independent Long-Distance Tele- 
phone Company, is building a line from 
Owenton, Ky., to Louisville, Ky., connecting 
the towns of Owenton, Moxley, Carrollton, 


Port Royal, Newcastle, Lane’s Landing, 
Eminence, Lacie and Shelbyville with 
Louisville. As soon as the line is com- 


pleted the kalance of Henry, Owen, Trimble 
and Shelby counties will all be connected 
with the independent exchange, Louisville. 


MONTGOMERY, Pa.—The Montgomery Tele- 
pnone Company is extending its line to 
North Wales and Lansdale. This is a 
local telephone line running through 
Worcester, Towamencin, Skippack and 
other townships in the central part of 
Montgomery County. It was started by the 
Farmers’ Union, of Worcester. It is said 
that nearly every farm in that township is 
connected by telephone. While it was built 
for local use only it is likely that the line 
will be connected with one of the larger 
systems operating through the county. 


BURLINGTON, Iowa—At the recent council 
meeting an ordinance was adopted, grant- 
ing the Modern Electric Company, of Burl- 
ington, Iowa, its successors and assigns, 
permission to construct, operate and main- 
tain its lines of telephone and telegraph 
upon, along, over and under highways of 
the city of Burlington, in the county of Des 
Moines, state of iowa. The contract or 
ordinance will be submitted to a vote of 
the people. It is the intention of the 
Modern Electric Company to connect with 
a large number of independent mutual com- 
panies in Iowa and Illinois, which are not 
at the present time connected with the city 
of Burlington. The contracts are ready to 


be signed up as scon as the franchise is 
granted. 


Lyons, N. Y.—Articles of consolidation 
of the Lyons Telephone Company and the 
Wayne Telegraph and Telephone Company 
into the Wayne County Telephone Com- 
pany have been filed at the county clerk's 
office. The new corporation is capitalized 
at $50,000, to exist for fifty years, and will 
maintain lines starting from Clyde, run- 
ning to Rochester, thence to Canandaigua, 
to Auburn, to Syracuse and back to Clyde; 
also from Clyde to Red Creek and thence 
to Rochester, and through all intermediate 
points, and connecting the various towns, 


villages and cities of Wayne, Monroe, 
Ontario, Seneca, Cayuga ana Unondaga 
counties. Directors for first year are: Ed- 


ward Davis, W. D. Barnard and H. S. Wen- 
dell, all of Philadelphia, Pa.; Thomas 
Robinson, Charles A. Rooker, Dr. Charles 
H. Towlerton and Charles A. Lux, all but 
Dr. ‘lowlerton being from Clyde. The con- 
solidation was effected by giving two 
shares of Wayne County Telephone Com- 
pany stock of $50 each par value for each 
$100 share of the Lyons Telephone Com- 
pany and of the Wayne County Telegraph 
and Telephone Company. 


August 16, 1902 


ELECTRICAL SECURITIES 


A greater activity in dealings accom- 
panied the advanced prices of last week’s 
market. Several explanations might be 
proffered to explain these tendencies, the 
chief among them evidently being the glow- 
ing and magnificent outlook for the coun- 
try’s cereal crops. Then, again, there has 
been a decided diminution in the uneasiness 
recently felt with respect to the monetary 
outlook for the remainder of the summer 
and autumn. There has been no pronounced 
improvement in the anthracite coal situa- 
tion, and it would seem to appear that the 
troubles in that quarter are not yet near 
conclusion. The additional labor troubles 
cn the elevated railway lines in New York 
city, while of local importance, have been 
treated with indifference and have created 
scant effect even upon the stock cf the rail- 
way immediately concerned. A full state- 
ment has been made public of the conditions 
imposed by the administration upon the 
company applying for the privilege of land- 
ing a cable in American Islands in the 
Pacific. The President has approved of the 
proposals of the Pacific Commercial Cable 
Company, and it is expected that such a 
cable will ce in operation within two years. 
First, it is understood that the concession 
from the government is in no sense exclu- 
sive, no monopoly being granted. Second, 
the cable must have no station on any but 
American territory between our Pacific 
coast and China. Third, maximum rates 
are specified for commercial business. 
Besides these stipulations, it is provided 
that the United Staces Government shall 
control the line in time of war or when 
war is threatened; that contracts with 
foreign governments shall b2 void in time 
of war; that operators and employés, except 
unskilled laborers, shall be American citi- 
zens; that the plant and service :hall come 
up to a specified grade of excellence; and, 
what might be most important, that a new 
line independent of any foreign control or 
combination shall be laia between the 
Philippines and China. 

ELECTRICAL SECURITIES FOR WEEK ENDING 


AUGUST 3. 

New York: Closing. 
Brooklyn R. TD ye26 5 Ss ata k ea es 68% 
Coh; ‘GaSiaisnn cuwiuce died daneses 224% 
Gen. Ble cs ods eet ated eas 185% 
Kings County Elec............... 203 
MAN: 2 oleic 2a ea cee eee ne eae 134% 
Mert. St. RY ics s0666 cease oe 14834 
N. Y. & N. J. Tel. Co............. 175 
Westinghouse Mfg. Co........... 211 
Am. Union Elec. Co............. 13% 


A number of transactions has been re- 
ported at 13% on the outside market for a 
new electrical security, the American Union 
Electric Company. This company is a con- 
solidation of a number of smaller electric 
manufacturing concerns. 

The Kings County Electric Light and 
Power Company has declared a dividend 
of 1% per cent, payable September 2. 


Boston: Closing. 
Am. Telep. & Tel............... 163% 
Edisor. Elec............cceecevseee 280 
Mass. Elec. pf......... .ccccceee 97 
New England Tel............... 145 


Western Telephone & Telegraph... 102% 


ELECTRICAL 


Philadelphia : Closing. 
Elec. Co. of America............ 814 
Elec. Stor. Bar. C.......... 0c eens 8814 
Elec. Stor. Bat. pf............... 8814 
Philadelphia Elec................6. 5% 
Union Traction.................6- 47y, 
United G. I. Co................. 109 

Chicago: Closing. 
Chicago Edison Light........... 177 
Chicago Telep................0.6- 169 
Metropolitan El. pf.............. 92 
National Carbon.................. 31% 
National Carbon pf.............. 103% 
Union Traction.................. 15% 
Union Traction pf................ 51 


[ ELECTRIC RAILWAYS } 


KALAMAZOO, Micu.—The Michigan Trac- 
tion Company, it is understood, will expend 
$70,000 on the lines in Kalamazoo this fall 
and all of the ola cars will be removed from 
the service. Several extensions will also 
be made. The new cars are modern and 
up to date in every respect. 


YorK, Pa.—The York County Traction 
Company, will, in all probability, extend its 
trolley line from Dover to Dillsburg. W. 
H. Lanius, City Engineer Robert McKinnon, 
Samuel Harlacker and William Anthony, 
of Wellsville, have viewed the territory 
between the two boroughs by way of 
Emigsville and Wellsville, and were 
very favorably impressed with it. The 
proposed line, it is said, will connect at 
Dillsburg with a line from Mechanicsburg. 
‘he latter town is at present connected by 
trolley with Harrisburg. 


ATLANTIC Ciry, N. J.—The charter of the 
Atlantic City and Suburban Trac.ion Com- 
pany, which is to build a line from Atlantic 
City to Pleasantville and nave a branch 
line running along the bay shore to connect 
the suburban towns, has been filed in the 
office of the county clerk, at May’s Land- 
ing. The company has a capital of $500,- 
000, and the charter confers the right to 
build and maintain a trolley line eighteen 
miles long. The incorporators are E. R. 
Sponsler, Harrisburg; C. Taylor Leland, 
Philadelphia, and A. M. Jordan, Atlantic 


City. Where the terminal will be located 


in this city has not been made known. 


BuFrraLo, N. Y.—The Buffalo & Depew 
Electric Railway is at present trying to se- 
cure the right of way through the town of 
Batavia on its route from Butralo to this 
city. The proposed line will pass through 
Crittenden, Corfu, Bacavia, Stafford, Le 
Roy, Caledonia and Mumford, and the 
necessary permission for construction has 
been secured from all the towns with the 
exception of Batavia. Favorable action is 
expected in Batavia. The road is already 
in operation as far as Depew, and the off- 
cials say that work on the extension will 


be pushed rapidly. The road will be eighty- - 


seven miles in length. The Philadelphia 
Investment Company has financed the road. 


INDIANAPOLIS, IND.—The board of public 
works is looking up street-railway exten- 
sions. The Indianapolis company will, by 
putting a “Y” at Eighteenth street and 
Montcalm, soon establish a ten-minute serv- 
ice to Cerealinetown. The board tried to 
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have this “Y” moved to Schurmann avenue 
and Eighteenth street, but the company 
founa it would not fit that intersection. The 
Marwundale-avenue extension is ready if the 
Atlas engine works will bring its switch 
tracks to grade, and this is promised 
shortly. An extension of the Cornell 
avenue line, or an extension of the College 
avenue line eastward, is also in the minds 
of the board to provide service for the 
rapidly populating district northeast. 


MILWAUKEE, Wis.—The Wisconsin Trac- 
tion, Light and Power Company, which 
operates an electric railway system in the 
Fox River Valley and of which John I. 
Beggs is president, has increased its capital 
stock from $10,000 to $1,000,000. With its 
increased capitalization the company, it is 
said, will have for its object the acquisition, 
building, maintaining and operating of all 
kinds of electric power, lignting and trac- 
tion establishments in any part of Wis- 
consin. Charles F. Pfister and Postmaster- 
General Henry C. Payne are said to be the 
largest stockholders. The original com- 
pany was incorporated August 4, 1892. The 
incorporators are Charles F. Pfister, Henry 
C. Payne, Frank J. Bigelow and John I. 
Beggs. 

DAYTON, On10—The Appleyara Syndicate, 
which is negotiating for the C., L. & N, 
has purchased valuable terminals in this 
city and owns the line from Dayton to 
Lebanon. It is proposed to build a line 
from this city to join the Dayton & 
Lebanon, which extends to a point south of 
the city. By the absorption of the C., L. 
& N., a complete line will be made possi- 
ble from this city to Cincinnati. Inasmuch 
as the Appleyard system controls the Day- 
ton, Springfield & Urbana electric line and 
also the road extending from Springfield 
to Columbus the connection between the 
capital and the Queen City will be made 
possible. While the company has purchased 
a large tract of land for terminals nere it 
expects to enter the Union Depot. 


PERSONAL MENTION 


Mr. H. B. THAYER, vice-president of the 
Western Electric Company, returned last 
week from Europe, where he had been en- 
joying a two months’ rest. 


Dr. Lovis Duncan, the eminent clectrical 
engineer, sailed for Paris recently and will 
remain abroad on engineering work until 
the latter part of September. 


Mr. GeorceE A. McKINLOCK, president of 
the Central Electric Company, Chicago, 
spent last week blue-fishing in Great South 
Bay, the guest of Captain W. L. Candee. 
The catch is reported to be of phenomenal 
size and quality. 


Mr. C. C. Warren, of the Warren Elec- 
tric and Manufacturing Company, Sandusky, 
Ohio, is president of the Inter-Lake Yacht- 
ing Association during the present season. 
Mr. Warren is an enthusiastic and accom- 
plished yachtsman. The present flagship is 
the “‘Wemco II,” a schooner, which Mr. War- 
ren purchased at the opening of the present 
yachting season in Boston, as the first to 
cross the finish line in the recent races at 
Put-in-Bay. 
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INDUSTRIAL ITEMS 


Mr. CHARLES F. JOHNSTON, Buffalo, N. Y., 
has opened new and commodious offices in 
the Ellicott Square Build’ng. Mr. Johnston 
deals in railway equipment and electrical 
machinery. 


Mr. CHARLES S. MALTBY announces that 
Mr. J. P. Hornaday, who has heretofore been 
associated with him in the Maltby-Horn- 
aday Company, is no longer associated with 
him in any way. 


THE GEORGE WORTHINGTON COMPANY, 95 
to 103 St. Clair street, Cleveland, Ohio, has 
Issued a comprehensive catalogue of elec- 
trical supplies. An excellent feature of this 
catalogue is the indexing systems which 
enable one to turn to any desired product 
by reference to the index without search- 
ing the entire catalogue. 


Mr. C. H. Race has purchased the Sig- 
naloid Chemical Works, cf Jersey City, de- 
voted to the manufacture of “Signaloid,” a 
coloring and frosting comvnound for in- 
candescent lamps and other decorative 
glass work. Mr. Herman Greeder, chemist 
and founder of the Sigualoid company, is 
traveling in the West th:3 week in the com- 
pany’s interest. 


THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING COMPANY reports the sales of 
Westinghouse integrating wattmeters for 
the month of June to have been the largest 
in the history of the company. Also, the 
sales of Westinghouse transformers have 
more than doubled in the past s.x months, 
and the transformer building capacity of 
the Westinghouse company has been largely 
increased to meet the demand for “O D” and 
type “N” transformers. 


THE CHIcAGO FUSE WIRE AND MANU- 
FACTURING COMPANY states that since offer- 
ing its souvenir paper-weight a few weeks 
ago, this little article is in great demand. 
Already a great number of them have been 
sent on requests from customers. The com- 
pany has had a large number of requests 
from others on the proposal to send this 
article for ten cents to cover postage and 
packing. The company reports a steady 
increasing demand for its popular line of 
fuse wire and links and telephone supplies. 


“THE Four TracK News” for August 
contains a delightful article on “Doc- 
tor Brooks and His Family of Comets.” 
The article is entitled “A Journey Among 
the Stars,” and is from the pen of one of 
New York’s gifted sons, Mr. Frank W. 
Mack, for years eastern manager of the 
Associated Press. This story is full of 
dramatic interest and is well illustrated. 
Mr. Mack is one of the charter members of 
the Saratoza L.mited Club and is very 
popular among both the railroad and press 
representatives of the country. 


THE BascockK & WILcox ComMpPpany, New 
York city, manufacturers of water-tube 
steam boilers, have been the recipients of 
a warm recommendation due to the report 
of the committee appointed by the Lords 
Commissioners of the British Admiralty, 
to consider certain questions respecting 
modern types of boilers for naval purposes. 
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It appears that water-tube boilers are be- 
ing very little used on large ships belong- 
ing to the mercantile marine. The only 
type of water-tube boiler inspected was the 
Babcock & Wilcox, and in each instance 
the report has been highly commendatory 
and concludes specifically upon the merits 
of the Babcock & Wilcox water-tube boil- 
ers for marine operation. 


THE OTIs ELrevatorR CoMPaNy reports 
orders received for fifty-one electric eleva- 
tors and fifteen hydraulic elevator equip- 
ments during the past week. The company 
has received an order from the Manhattan 
Railway Company for four heavy electric 
passenger elevators equipped with magnet 
controlling devices, to be installed in the 
new station at 110th street near Eighth 
avenue, New York. Each of these eleva- 
tors will have a maximum lifting capacity 
of 3,300 pounds, and a speed of 300 feet per 
minute. The travel of each car will be 
sixty feet. Seven complete electric elevators 
have been ordered by the General Electric 
Company for the Schenectady shops of the 
company. 

THE AMERICAN PATENTS PUBLISHING CoM- 
PANY, Washington, D. C., has issued a pros- 
pectus of the business based upon the im- 
portance and value of the digests and 
monthly publications compiled by James T. 
Allen, examiner of the United States Patent 
Office. This sets forth the object and aim of 
the company, which is to collect information 
from the records of the United States Patent 
Office, compile it in comprehensive form, 
and disseminate it broadcast throughout 
the world. This is to be accomplished by 
the publication of a number of digests of 
patents of certain arts, from the beginning 
of the granting of letters patent by the 
United States Patent Office up to a late 
date, and then perpetuate these publications 
in periodicals issued monthly. 


THE WRENN COMBUSTION GOVERNOB COM- 
PANY, New York city, manufacturer of com- 
bustion governors and steam damper regu- 
lators, has been incorporated under the 
laws of the state of New York. The capi- 
tal stock of $150,000 is divided into 1,500 
shares of $100 each. The president is Mr. 
B. W. Wrenn, passenger traffic manager of 
the Plant System, Savannah, Ga.; the vice- 
president and general manager is Mr. H. 
B. P. Wrenn, electrical engineer, 229 Broad- 
way, New York; the second vice-president 
is Mr. William P. Clotworthy, Baltimore, 
Md., and the secretary and treasurer is Mr. 
James Day Farnsworth, of New York city. 
The company starts under auspicious cir- 
cumstances, as the directorate is composed 
of men well known to the field which it will 
endeavor to supply. The number of boil- 
ers {in use throughout the world offers a 
practically unlimited and constantly in- 
creasing field for the company’s manu- 
facture, and it is claimed that the reports 
of experts, which will be mailed to any in- 
terest.d upon applicaticn, give promise 
that the product of this company will be- 
come very popular. 


Tue A. G. SCHOONMAKER COMPANY, 126 
Liberty street, New York city, is the repre- 
sentative of the Eager Electric Company, of 
Watertown, N. Y., builder of direct-current 
apparatus, Among the receat installations 
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of the Eager apparatus may be mentioned: 
J. H. Lebkuecher, Newark, N. J., six 150- 
kilowatt direct-connected generators; the 
Analomink Paper Company, Water Gap, Pa., 
one 30-kilowatt direct-connected generator: 
the Black River Traction Company, Water- 
town, N. Y., three 200-horse-power engine. 
type, direct-connected railway generators 
and one 50-kilowatt booster set. The 
Schoonmaker company carries in stock the 
Ward-Leonard automatic starting boxes of 
all sizes, and a full line of small motors. 
It ships rebuilt cars from its shops in Brook- 
lyn, and among those recently shipped were 
a large vestibuled car for the East Moline 
& Watertown Street Railway Company, 
and seven open cars for the East Bangor, 
Portland & Delaware River Street Railway 
Company. Several 150-ton hydraulic wheel 
presses have also been shipped during the 
past month. The company reports a very 
satisfactory state of trade at the present 
time. 


THE AMERICAN UNioN ELECTRIC COMPANY 
—Mr. S. Marsh Young, of th2 American 
Union Electric Company, announces that 
that company, in addition to its purchase 
of the Union Railway Power and Electric 
Company, Morris Electric Company, the 
Falson Electric Manufacturing Company, 
Electric Motor Specialty Company, Fountain 
Manufacturing Company, the Federal Manu- 
facturing and Specialty Company and 
Refrigerator Machine Company, has added 
to its line of purchases the Metropolitan 
Switchboard Company. All the capital 
stock of the Metropolitar Switchboard 
Company was purchased from  Mesers. 
Charles L. Eldlitz, T. J. Murphy and G. A. 
Annable. The American company intends 
to continue to operate the factory of the 
Metropolitan Switchboard Company at 
West Twenty-ninth street, as an auxiliary 
to its plant at Ampere, N. J., and in the 
Twenty-ninth street factory will handle 
all switchboard and special panel-board 
work under the supervision of Mr. T. J. 
Murphy, president of the Metropolitan 
Switchboard Company. The purchase of 
the Metropolitan Switchboard Company by 
the American Union Electric Company car- 
ries with it the ownership of the “Murphy” 
patents, which relate to all forms of instal- 
lation of panel-boards, as well as built-up 
panel-board boxes and the divisible panel- 
board. There has been considerable con- 
troversy between the Metrcpolitan Switch- 
board Company and the several manu- 
facturers of panel-boards, but the American 
Union Company announces that it will 
probably turn in these patents to the gen- 
eral benefit of tne panel-board business, and 
will issue licenses to about a dozen of the 
principal panel-board manutacturers, its 
object being to strengthen the general 
situation and to enable the legitimate panel- 
boara manufacturers to receive a fair re- 
turn on their investment. The new addi- 
tions to the factory of the American Union 
Electric Company at Ampere, N. J., cover- 
ing about 23,000 square feet of floor space, 
are about completed, although plans are be- 
ing prepared for the still further addition 
of a new brick building 300 by 50 feet for 
a general machine shop, as well as office 
pbuilding and warehouse. 
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The approaching naval manceuvres will 
be watched with interest by all engineers, 
but more particularly by the electrical 
branch. Each year sees an extension of 
the use of electricity on shipboard, and 
every test which offers an opportunity of 
demonstrating its fitness for this class of 
work is awaited with confidence of a suc- 
cessful outcome. 


—_— —— 


The announcement that the President 
approves of the conditions presented for 
the laying of a Pacific cable is a welcome 
one. This will be, according to the speci- 
fications, a genuine American enterprise. 
It is to be hoped that there will not de- 
velop a single obstacle to the speedy com- 
pletion of this important link in trans- 
Pacific commercial communication. 


THE GAS TURBINE. 


Now that the merits of the steam 
turbine have been fairly well recognized, 
engineers are turning their attention to 
the development of the gas turbine and 
with good hopes of ultimate success. While 
the reciprocating gas engine operating 
under proper conditions is probably the 
most efficient machine, so far as fuel con- 
sumption is concerned, for converting the 
stored energy of carbon into mechanical 
energy, it possesses certain disadvantages 
which to-day deter engineers from ite 
more general use. 

One of these objections is the relatively 
large size of the gas engine as compared 
with a steam engine of equal output. The 
gas engine is generally single-acting and 
has but one explosion every two revolu- 
tions, while the steam engine is double- 
acting, admitting steam twice every revo- 
lution. Therefore, the gas engine would 
have only one-fourth the capacity of a 
steam engine of the same dimensions if the 
latter worked through the same range of 
pressure. Since, however, the working 
range of pressure in the gas engine is 
much higher than in the steam engine, 
the actual performance is not so un- 
favorable and gas engines have come into 
extensive use where other considerations 
were involved in the selection. 

Another disadvantage under which the 
reciprocating gas engine labors is the 
necessity of using water-jackets on the 
cylinder to ensure proper operation and 
sufficient lubrication, without which the 
life of the machine would be short. The 
temperature of the ignited gases is very 
high, so that the circulation of cooling 
water becomes necessary to keep the tem- 
perature of the cylinder low enough for 
successful operation. It has been stated 
that the heat carried off in the cooling 
water alone represents one-fifth of that 
delivered to the engine. In the steam 
engine, on the other hand, the cylinder is 
usually lagged with some non-conducting 
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material to prevent, as far as possible, loss 
from radiation. 

The third objection to the gas engine 
is the intermittent nature of the pro- 
pelling force. In the steam engine, with 
conditions only one-fourth as bad, the 
parallel operation of alternators has given 
considerable trouble and been the subject 
of much discussion of late. To meet this 
condition gas engines are constructed with 
a liberal use of metal and very heavy fly- 
wheels. This construction, of course, 
steadies the speed of the engine, but it is 
very probable that it would not aid to 
any extent in preventing heavy cross- 
currents between paralleled alternators. It 
is generally accepted that it is desirable 
to keep the inertia of the moving parts 
as small as possible. 

The steam turbine, on the other hand, 
can be made to possess just the qualities 
that the gas engine has not—large output, 
light weight, uniforin angular velocity, 
absence of danger from high temperatures 
and no difficulty in lubrication. Further, 
if it is found possible to replace the steam 
with gas there will be no need of using 
cooling-jackets, and this great cause of 
loss will be eliminated. 

Therefore, it is no wonder that certain 
eminent engineers have been attracted by 
the possibilities which the development of 
a satisfactory gas turbine offers. 

The problem to be solved is that of pro- 
ducing a continuous combustion of gas 
under pressure and under complete con- 
trol. While this appears difficult to-day, 
there seems to be little doubt of the ulti- 
mate success of this work, and when it 
has been accomplished the gain will be 
even greater than has been indicated 
above. It will mean an abandonment of 
one link in the chain of transformation 
as used to-day. The energy liberated in 
the furnace will be conducted at once to 
the prime-mover, doing away with the 
boiler and rendering the generating sta- 
tion independent of the watcr question, 
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It will mean that we will have made one 
step nearer the final goal, the direct con- 
version of the energy of coal into elec- 
trical energy. 


TECHNICAL EDUCATION. 

There is a danger which perhaps is not 
noticed to-day, but which should be recog- 
nized by the technical colleges and means 
taken to avoid unfortunate results. This 
_ danger, which is more apparent in the 
courses in electrical engineering, for rea- 
sons which will be mentioned later, lies 
in the tendency to take up long detailed 
studies of applied branches of engineering 
at the expense of pure science and mathe- 
matics. 

This tendency to crowd in studies of 
applied electricity, for in this discussion 
electrical engineering alone will be con- 
sidered, is a very natural one. There is a 
steadily increasing demand for young men 
with a technical training, and as the em- 
ployers seldom understand the necessary 
conditions of college instruction, they ex- 
pect the graduate to have some practical 
knowledge of every branch of the subject. 
Naturally the electrical departments make 
an effort to meet this demand. 

Now, with a subject as broad as elec- 
trical engineering and which moreover is 
expanding with such unprecedented 
rapidity, it is even to-day impossible in the 
short time allotted strictly to this subject 
to do justice to all branches. 

Another cause for this tendency to ex- 
tend the study of practice at the expense 
of theory is the demand of the students 
themselves. There is a general feeling 
among electrical students that they are 
held back in their own subject more than 
is necessary. Mechanical engineering 
students begin with shopwork in the first 
year; civil engineering students usually 
take up surveying in the second year of the 
college course, while the electrical students 
do not get into their particular line of 
work until the third year, and then only 
to a limited extent, for unfortunately the 
electrical students do not consider physics 
and mathematics as their particular 
subjects. 

This feeling of the students is only 
natural, but is nevertheless to be regretted, 
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as it can not fail to have some effect upon 
the plans of the department. 

Another point which helps to make the 
problem of a proper distribution of time 
more difficult in the electrical courses is 
the fact that electrical etudents usually 
devote more time to other technical sub- 
jects than do other technical students to 
electrical engineering. This is a good 
thing in itself, but of course reduces the 
time available for their own subject. 

Several ways out of the difficulty may be 
suggested, though none of these is free 
from some objection. One would be to 
differentiate the work and offer specialized 
courses. To do this properly would re- 
quire that each branch of applied electrical 
engineering be under the direction of a 
specialist in that line of work, and it is 
doubtful if there are many colleges which 
could afford to carry this policy out as 
thoroughly as could be desired. More- 
over, engineering courses have frequently 
been charged with being narrow, and this 


‚method would still further restrict the- 


student’s study. 

An alternative course open to the col- 
leges is to come out flatly with the state- 
ment that they turn out trained thinkers, 
men who know the theory and have the use 
of that most powerful of all tools, mathe- 
It is a notorious fact that one 
year’s training in calculus does not give 
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a student command of this invaluable 
servant. 
again, the college graduate is not an en- 
gineer and can only become one through 
actual experience in practical work. It 
would seem, therefore, that practice could 
be learned best in the school of the world, 
and, on the other hand, theory is best 
learned at college. Few men can work 
all day and study to the best advantage 
at night. ~ 

It is not the intention to infer that no 
study of applied subject should be given. 
The more practice that can be studied 
advantageously the better able will the 
young man be to make his way. But 
theory should not be sacrificed for the 
study of practice which will probably be 
changed within a year or so. 

To meet the demands for so-called 
practical men, electrica] artisans we may 


As has been stated again and ` 
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call them, there are a number of good 
schools which are turning out this class of 
men. 

The training of the engineer, however, 
should be broad and sound. No matter 
how well posted he is in his own line of 
work, he will find himself seriously handi- 
capped if he knows nothing else. 


DEPRECIATION IN TELEPHONE 
PROPERTY. 


A very careful study of the always 
vexatious question of depreciation will be 
found in the serial now appearing under 
the above title in the ELECTRICAL RE- 
VIEW. 

In this Mr. Fred de Land takes issue 
with the resolution adopted by the con- 
vention of the Interstate Telephone As- 
sociation, which was held in Chicago last 
April, which was as follows: 

“Resolved, That it be the sense of this 
convention that the depreciation in a well- 
constructed and well-engineered telephone 
plant should not exceed five per cent per 
annum.” 

The first point made by Mr. de Land is 
that depreciation signifies more than 
maintenance and repairs, and that it 
should include a constant charge against 
the property, since this will have to be 
replaced eventually by later and better 
apparatus, and that a figure of ten per 
cent would be nearer the proper value. 
To back up this opinion Mr. de Land 
presents testimony from telephone en- 
gineers of national reputation and quotes 
an opinion from the Supreme Court of 
the United States, which sanctions the in- 
cluding in operating expenses of proper 
charges to cover the lessening in value 
through depreciation. 


Mr. de Land’s arguments will doubt- 
less be closely followed by all interested 
in electrical plants, although he here con- 
fines himself to telephone installations. 
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The remarkable increase in the use of 
aluminum during the last ten years is 
shown by the chart of mineral products 
of the United States, just issued by the 
Geological Survey at Washington. In 
1891 the output was 259,885 pounds. In 
1901 it was 7,150,000 pounds. ‘These 
figures indicate how important this metal 
has hecome in the arts, 
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GYROSTATIC ACTION AND ITS BEAR- 
ING ON CERTAIN POINTS OF 
ENGINEERING DESIGN.* 


BY W. R. KELSEY, B.Sc. 


The gyrostat in its most usual form 
consists of a disc, the axis of which is 


Fic. 1.—UsuaL Form or GyRostat. 


carried by gymbals (Fig. 1), which permit 
rotation of the disc abont its axis in any 
plane. As thus made it possesses the 
remarkable property of apparently defy- 
ing the force of gravity and contradicting 
Newton's law as to the equality and op- 
position of action and reaction. For if 
the disc be set swiftly rotating in a ver- 
tical plane, and the whole contrivance be 
suspended from a point on the inner ring, 
as in Fig. 1, the centre of mass does not, 
as in ordinary cases, fall to a position 
vertically below this point. On the con- 
trary, the axis remains almost horizontal, 
but the whole thing rotates slowly in a 
nearly horizontal plane, moving more 
rapidly and sinking only when the disc 
slows down. Again, when the disc is 
rotating, if either ring be turned, a force 
rotating the other in a perpendicular 
direction is the general result. 

Though these actions are widely known, 
elementary explanations of their cause 
have not been often published; indeed, 
the fact of the gyrostat affording an ex- 
cellent example of the application of 
the Lagranian equations and cyclic co- 
ordinates appears to have usually pro- 
tected it from meaner methods of attack, 
though quite susceptible of simpler treat- 
ment. Reduced to its simplest form, the 
point to be investigated is the nature and 
magnitude of the forces called into action 
when the plane of rotation of a revolving 
mass is turned through any angle. Con- 
sidering, then, a body rotating about an 
axis, o o (Fig. 2), with velocity 6-6 and 
6’, denoting respectively angular velocity, 

*From the Electrical Engineer, London. 
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and acceleration, with similar symbols for 
other angles, let AA’ represent the cir- 
cular path of any point in it. If the 
axis be rotated with a velocity ¢’, the 
plane of the body’s rotation at the end of 
a short time d £ will have turned, through 
an angle ¢' d t, and the path of the point 
may be represented as AB, the angle 
¢’ d t being shown large for clearness, but 
in reality being infinitesimally small. But 
by the ordinary rule for resolving vector 
quantities a rotation 6’ in the plane AB is 
equivalent to a rotation 6’ cos (¢' d ¢) in 
the original plane, AA’, and another 0’ 
sin (d t£) in the perpendicular plane, 
AC. This, indeed, is obvious when ¢’ is 
less than 6’ for the intersections of pro- 
jected points on AA’ and AC reached 
simultaneously when the respective veloci- 


‘ties, as stated, lie upon AB. (The mo- 


tion is equivalent to these components, 
not actually their resultant. The actual 
path traversed by a point performing rota- 
tions in perpendicular planes with veloci- 


6 A 


Fic. 2.—DIAGRAMMATIC REPRESENTATION OF 

Bopy ROTATING ABOUT AN AXIS. 
ties w and w’ is given by an equation of 
the form 

z = R (cos w £ + cos w- t), 

y= Rano, 

z = Rain wt, 
a screw-like kind of curve on a circular 
pitch line.) During the interval d ¢, 
therefore, the body has acquired a velocity 
6’ sin ($ dt) in the plane AC — that 
is, an angular acceleration ¥’ equal to 
a eo) has been in operation. It 
is simpler to consider the angular momen- 
tum impressed on it in this plane; and 
this, if its moment of inertia about the 
centre of rotation be denoted by I, is I 6’ 
sin (6 d t). But angular momentum 
equals the product of the torque and 


time, hence the corresponding torque is. 


equal to poem 25 ja 9 : 
very short time, to I 6’ ¢’. Though this 
torque is indirectly impressed, the 
body exerts a direct reaction, and pro- 
duces an equal torque on the axis in a 
counter-clockwise direction in the plane 


or, since d £ isa 
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AC perpendicular to that in which the 
axis is rotated. If motion under this 
torque is prevented, the torque applied to 
the axis originally to produce the velocity 
¢ is precisely the same as if the body 
were at rest in the plane of 6; or, except- 
ing the initial acceleration, is simply equal 
to the frictional resistance opposing ¢’. 

If the axis o o is free to rotate under 
the torque I 6’ ¢', let the moment of 
inertia of the body about the new axis of 
rotation be I’, and let Y’ denote angular 
velocity in the plane AD. Then 

I6é¢dt=Iv' dt, 
and at the end of the period d £ 


yw" = 70 $', 

but, reciprocally, this rotation of the axis 
gives rise to a torque, I 6’ ¥’, in the plane 
of 6 and opposing 6’. Hence the torque 
necessary to produce the rotation 6’ is 
now, neglecting friction, I’ 6’ + I 6’ wv’, 

TRT 1 y ge 0SH 
or substituting for Y’, I’ 6” +-—— 


? 


If the axis o o, instead of rotating in a 
plane, be constrained to do so about the 
axis o A’ under the component of the 
torque I 6 ¢’, the torque impressed on it 
in the plane of 6 is now 


2 2 A! 
rø -T (. 6’ $') sin 6 cos 6 + ee : 


and the small effect of gravitation when 
the body was suspended, as in Fig. 1, be- 
comes intelligible. 

It is evident that the torque I 6 ¢' 
may become extremely great, if I or 6’ be 
sufficiently large, for even small values of 
¢'; and in the case of high-speed machin- 
ery on shipboard the stresses so produced 


ae 
YY 


Fio. 8.—REPRESENTING THE ARMATURE AND 
OUTER BEARING OF A DYNAMO. 


are by no means always negligible. In 
the main engines, as also in those driving 
fans, pumps and refrigerators, either the 
speed or the moments of inertia are rela- 
tively small, but in the electric plant the 
speed is generally high and the moment 
of inertia of the armature considerable. 
If, for example, the armature and outer 
bearing of a dynamo be as in Fig. 3, and 
the former be rotating at 100 revolutions 


: ,. 2 m £00 , : 
per minute, 61s 60” or 420, and I is 
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approximately 32.5 ‘pound-feet. The 
value of the moment of inertia, I, may be 
approximately found by multiplying the 
mass of the core and winding—i. e., its 
weight in pounds divided by 32, by the 
square of the mean radius from the centre 
line of the spindle. 

In estimating ¢’, which must be taken 
here as the maximum angular velocity 
which may be impressed on the vessel, 
some experience of the class of ship is 
necessary ; the natural period of its mo- 
tion would give only a small value, but as 
the dynamo shaft usually runs fore and 
aft, the greatest angular velocity and 
stress would arise if the head or stern 
were struck to starboard or port by an 
oblique sea. The value of ¢' due to this 
cause would probably on occasions be con- 
siderable. Taking ¢’ as 0.09 per second, 
the torque tending to rotate the shaft ina 
vertical plane round the centre of the 
armature is 


32.5 X 420 X 0.09 = 1,230 pound-feet. 


Regarding this as opposed by equal forces 
on each end of the shaft, the increase of 


pressure on the bearing is . a or 410 


pounds, and the increase of bending stress 
at the shoulder between commutator and 
armature is 410 x 13 = 5,330 pounds. 
An example coming under the writer’s 
notice was that of a flywheel 4 feet in 
diameter, 8 inches wide, 5 inches deep in 
the rim, rotating at 300 revolutions per 
minute. Here 6’ is 31.5 and I about 
100,000 inch-pounds. Taking ¢’ at 0.09, 
as before, the torque is 100,000 x 31.5 x 
0.09 = 234,000 inch-pounds. In this case 
the armature spindle was restrained from 
longitudinal movement only by the coup- 
ling bolts, and the wheel was driven from 
a web between the coupling flanges. The 
average distance of the coupling bolts 
from the axis of gyrostatic rotation was 


4.5 inches, and consequently the tension 
on them would be 21,000 pounds were it 
not for the resistance to crushing of the 
metal of the boss into which the flanges 
were recessed about an inch; as this, how- 
ever, was an easy fit, the relief afforded 
by it is uncertain. 

It thus appears that, apart from its 
curious action and theoretical interest, 
gyrostatic forces may attain magnitudes 
not unworthy of attention by the design- 
ers of machinery subject to its influences. 


—_————___o Gp 


It is reported that successful experi- 
ments in the application of wireless tel- 
egraphy to submarine by a system in- 
vented by Lieutenant Tadie have recently 
been made at Cherbourg. A mast with 
receivers was fixed to a submarine, and 
the vessel, after submersion, received sig- 
nals transmitted from the central sub- 
marine station with perfect clearness, 
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A Sydney Bridge. 

What London Bridge, with its many 
historic associations, is to the British 
metropolis, Pyrmont Bridge is to the 
capital of New South Wales, each uniting 
a couple of densely populated shores sep- 
arated by a wide expanse of water; the 
River Thames in the one instance, and by 
a broad arm of Sydney Harbor in the 
other. Previous to 1857 communication 
between the two Sydney shores was con- 
ducted by means of ferry and rowboats, 
but in that year a wooden bridge, con- 
structed by private enterprise at a cost 
of £75,000, was opened, a toll being levied 
on each passenger, vehicle or animal 
crossing. ‘There was a swing span in the 
centre to allow masted vessels to pass 
through, the lowness of the bridge prov- 


ing a barrier to the passage otherwise of 


even small steamers, the result being that 
the stream of bridge traffic was constantly 
being interrupted to allow the swing span, 
worked by mechanical power, being used. 
In 1884 the bridge was purchased for 
the sum of £40,000 by the state govern- 
ment, and the tolls abolished. This was 
followed by such a rapid expansion of 
passenger and vehicular traffic that a new 
bridge became indispensable, and, after 
various preliminaries, competitive designs 
were invited from various parts of the 
world, that obtaining the first premium 
being estimated to involve a cost of £295,- 
700. Ultimately it was arranged that the 
new bridge should be constructed from 
designs prepared by Mr. Percy Allan, M. 
Inst. C. E., one of the engineers in the 
state department of public works and an 
Australian by birth, a commencement 
being made with the actual work in Sep- 
tember, 1899, and the structure formally 
opened on June 28, 1902, by Sir Harry 
Rawson, the State Governor, assisted by 
the Hon. E. W. O’Sullivan, State Minis- 
ter for Public Works. The new bridge 
is one of the largest and most substantial 
yet constructed in the Commonwealth, 
and the experience gained during the 
progress of the work will naturally be 
utilized in connection with the proposed 
construction of the immense bridge across 
Sydney Harbor. The total length of the 
Pyrmont Bridge and its approaches is 
1,758 feet, the bridging occupying 1,200 
feet, of which 223 feet represent the 
length of the swing span. The area of 
the latter 12,000 superficial feet, com- 
pares favorably with the 10,600 feet of 
the Newcastle-on-Tyne bridge swing, the 
9,100 feet of the swing bridge in connec- 
tion with the Manchester Ship Canal and 
the 8,700 feet of the bridge swing at 
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Hawarden. There may be larger bridge 
swings in the United States, but none 
constructed in a manner more up to date 
than that at Pyrmont. The heaviest 
work was in connection with the 
sinking of the caisson forming the 
main support of the bridge swing. 
This huge chamber, having a diameter of 
forty-two feet, was commenced on August 
2, 1900, and a few weeks later was com- 
pleted sufficiently to permit of its being 
grounded, by means of girders and 


wedges, in the position it was intended to ` 


permanently occupy. Then it was grad- 
ually worked down a depth of forty-six 
feet below low-water mark, at which point 
the cutting edge touched rock on one side. 
The necessary damming having been com- 
pleted, the water was pumped out and 
excavations carried on in the “dry” until 
a “blow” occurred, when the work had to 
be continued with the surface of the rock 
under water. The caisson, when’ the 
work of sinking had been completed, was 
filled with a solid mass of stone and con- 
crete representing a dead weight of over 
6,800 tons. Electricity supplies the mo- 
tive power for working the bridge swing, 
its slewing, the lifting of the ends, the 
operating of the gates closing the traffic 
and the lighting of the roadway being 
controlled by a man stationed in a con- 
ning tower on the centre of the bridge. 
So perfect are the arrangements that by 
simply pressing a button the bridge— 
weighing 800 tons—can be opened or 
closed in forty-four secands. Both the 
slewing and lift motors are carried on & 
platform inside the drum, the former 
working through a train of gears a ver- 
tical shaft, on the lower end of which 1s 
a cast-steel pinion meshing, with a cast- 
steel rack secured to the top of a pivot 
pier, while the end lift is effected by 
means of cones on horizontal shafts 
worked by a 35-horse-power motor gear- 
ing on to a longitudinal shaft running 
the whole length of the bridge span. The 
materials used in the latter were iron and 
stone, Australian hardwood being largely 
employed in the construction of the other 
spans, twelve in number, each having 8 
length of eighty-two feet; while the road- 
way, which is four feet wider than that 
of the Tower Bridge, London, is as- 
phalted. The estimated cost of the struc- 
ture, which possesses a substantial, yet 
not ungraceful appearance, is £112,000, 
against £295,700, the estimated cost of 
the design obtaining the first premium in 
the competition open to the world, al- 
though the necessary works were on 4 
more extended scale. 
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An Electrical Rat Trap. 


“I had a very unusual trouble once,” 
said an electrical construction man, “that 
kept all hands at the station guessing for 
more than a month. , 

“We had installed an underground 
cable system in an Ohio town for 
supplying light by means of a 
2,000-volt alternating-current system, 
placing our transformers, as a rule, on 
the outside basement walls. Shortly after 
the plant was put into operation our sta- 
tion man reported one morning that there 
appeared to be a swinging ground on the 
line for a short time, so much so, he said, 
as to send the station ammeter far beyond 
its usual load. Well, we made all the 
usual tests, but could find nothing wrong 
and it was several days before we heard 
anything more from it when all at once 
it came back one night and again disap- 
peared within a few seconds as before. 

“As we had some overhead wire I sent 
a man out to look for a guy wire contact, 
but none was found. Then I sat up for 
several nights myself watching for it 
without result, as it did not appear, but 
the first night I left the station it was re- 
ported again and a few days later it hap- 
pened while I was in the station, but be- 
fore I could get to the board to open the 
switches and so find out which circuit it 
was on, it was gone and the line once more 
clear; and so it went on for two weeks 
more. 

“By this time one of the lines began to 
show considerable leakage and I tried to 
locate the trouble, which work, however, 
was interrupted by the dynamo starting 
up. That night, however, our regular 
chronic trouble came on again and this 
time remained on instead of clearing it- 
self as the others had done, and a quick 
opening of switches showed that it was 
on the same circuit we had tested during 
the day. Well, we kept the circuit going 
until morning and then started out to find 
the trouble. By very careful testing we 
soon traced it to a certain rather old fac- 
tory building. Going inside we tested the 
transformer, but that was all right, but 
there was a ground between the trans- 
former and the street, so that we followed 
the primary cables in that direction, 
which passed through an unused coal and 
junk room. As soon as we entered the 
place, where it seems no one else ever 
thought of going, we were greeted by an 
odor that was suffocating, and near the 
pipe entrance leading to the street we 
found a pile of decomposed and decom- 
posing rats. 

“We called the janitor, got them out of 
doors as quickly as possible, and then the 
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cause of our trouble was plainly apparent, 
for every rat was more or less burned. 

“But how? Going back to the cellar 
we found one rat still lying across our 
cables, burned to a crisp. Looking at the 
cables again we found them gnawed 
through in more than a dozen different 
places. Now what had induced those rats 
to climb up there and gnaw through that 
lead cable and electrocute themselves? 

“I put this question to a naturalist 
who lived in the city, who explained it 
by saying that probably the rats, being 
very keen of hearing, had noticed a slight 
hum from the alternating-current cables, 
and, imagining that the pipes contained 
running water, gnawed through the lead 
sheathing and rubber insulation until 
they reached the copper wire, when they 
would be killed, and, without making even 
a sound to warn others, drop to the floor 
below.” 
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Electric Glass Works. 


Glass works, in which the glass is 
smelted with the aid of the electric cur- 
rent, will be opened at Deutsch Matrei, 
in Tyrol, in the course of this year, by 
the Aktien-Gesellschaft fiir Elektrokera- 
mik. These will not exactly be the first 
electric glass works; for, apart from ex- 
perimental plants, glass has been manu- 
factured electrically for some time at 
Plettenberg, situated on the Lenne, in 
Westphalia, where 2,000 horse-power— 
three-quarters water power, the rest steam 
—are available. But the Matrei works are 
the first especially built for the electric 
manufacture of glass. Successful experi- 
ments on glass smelting by the electric 
arc seem first to have been made by F. H. 
Becker, a glass manufacturer of Cologne, 
in 1898, though there were laboratory 
trials earlier. The suitability of the elec- 
tric arc was not so far doubtful, as the 
heat must not be too intense, lest devitri- 
fication result, nor of too short a duration. 
Becker therefore arranged his arcs in 
steps, usually in three, on an inclined 
plane, each step representing a crucible 
from which the glass flowed into a re- 
ceptacle which was heated by coal or pro- 
ducer gas. This combination of electric 
and ordinary heating was not satisfactory. 
Means were, however, found of combining 
the receptacle with the cooling furnaces, 
which were anyhow to be heated by coal or 


gas. Völker, also of Cologne, with whom 


Becker associated himself, made other 
suggestions, which have likewise been 
adopted in practice at Plettenberg. Since 
the fused glass is a conductor of elec- 
tricity, he provided electrodes on both 
sides of the receptacle, and kept the mass 
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in flow for some time in this manner. To 
avoid any contamination of the glass with 
the carbon of the electrodes and its im- 
purities; he placed the electrodes behind 
perforated diaphragms. Alternating cur- 
rents are exclusively used in this system 
of glass smelting, though the patents are 
not restricted to their use. Völker also 
made briquettes of the materials and of 
carbon so as to melt the glass, not by the 
arc, but direct in a circuit of high resist- 
ance. Certain kinds of glass plates are 
produced in this manner. When the ex- 
periments had been continued for about a 
year, the Industrie Verrière et des 
Dérivés, of Brussels, took the matter up 
in conjunction with the Lenne Elek- 
tricitits Werke, at Plettenberg. The 
Zeitschrift fiir Electrochemie, of June 
26, states that a colorless glass is obtained 
at the later place, on both the Becker and | 
Völker systems. The economy of the 
electric production left at first a good deal 
to be desired. The kilogramme of glass 
was originally produced at an expenditure 
of four horse-power-hours; the current 
consumption has now been reduced to one 
and one-half and one and one-quarter 
horse-power-hours. As the electric fur- 
naces are simpler and less expensive than 
the old furnaces, and possibly more dura- 
ble, and as, further, the electric plant of 
new glass works would offer many other 
advantages, the new process may prove 
commercially successful. The Matrei 
Company will receive 3,000 electric horse- 
power from the Carbidwerke Deutsch 
Matrei, which are interested in the new 
concern, with which the firms and names 
previously mentioned remain connected. 
The unsatisfactory’ outlook of the carbide 
industry may have facilitated the estab- 
lishment of this new company, which, as 
the name indicates, will not confine itself 
to glass-making, but take up keramic 
manufacture in general.—Engineering 
(London). 


Loss of Life in the United States by 
Lightning. 


From data in possession of the Weather 
Bureau it is shown that during the year 
1900 713 persons were killed by lightning 
and 973 severely injured. Of the total 
number of 1,686, more than 500 were 
struck while “in the open” and nearly 
300 of these were killed; 158 were killed 
in houses and 327 injured. 

The greatest fatality of a single stroke 
occurred at Chicago where eleven boys 
and one man sought shelter under a 
shanty formed by some loose pieces of 
abandoned zine thrown over the piles at 
the end of a pier. The shanty was struck 
and the man and ten boys instantly killed. 

In Hayden’s Book of Dates the largest 
fatality recorded is from a bolt that 
struck a church in the Alps in 1819 and 
killed nine persons. 
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Electrical Exhibits at the Dusseldorf 
Industrial Exposition. 


WO of the most important manu- 
facturers exhibiting electrical ap- 
paratus at the Industrial and 

Trades Exposition of the Rhine 
Province, Westphalia and the neigh- 
boring districts in Germany, now being 
held at Dusseldorf, are the Deutsche 
Elektrizitats-Werke, of Aachen, and the 
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By Frank C. Perkins. 


exhibits of W. Lahmeyer & Company, of 
Frankfort-on-the-Main, are particularly 
interesting. One of the specialties of this 
firm, the applications of electric energy 
to mining and metallurgical purposes, 
strike the visitor’s eye and are conspicuous 
by their number and great variety. Apart 
from the. exhibits in their own pavilion. 
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8,000-HoRsE-POWER VERTICAL TRIPLE-EXPANSION ENGINE, OPERATING 2,000-KrLowatTt POLY- 
PHASE GENERATOR AT 94 REVOLUTIONS PER MINUTE, AND AT POTENTIAL oF 5,000 VOLTS, 


INDUSTRIAL AND TRADES EXPOSITION, 


Elektrizitaéts-Werke, formerly W. Lah- 
meyer & Company, of Frankfort-on-the- 
Main. This entire exposition is a striking 
illustration of the progress made in the 
German technical trade during the past 
decade. The great importance which the 
Rhine Province and neighboring provinces 
have acquired is largely in consequence of 
their highly developed mining industries, 
their first-class iron and engineering 
trades and the great rôle which electricity 
plays in all branches of these trades. 

The Deutsche Elektrizitits-Werke, of 
Aachen, exhibit a large number of motors, 
transformers, direct-current generators 
and alternating-current generators of both 
single-phase and polyphase types. One of 
their large multipolar, direct-current ma- 
chines is directly connected to a hori- 
zontal, tandem-compound engine, built 
by Maschinenfabrik Schuechtermann & 
Kremer, of Dortmund. This engine has 
a capacity of 300 effective horse-power’ at 
a speed of 100 revolutions per minute. 
The high-pressure cylinder has a diameter 
of 450 mm., while the low-pressure cyl- 
inder measures 700 mm. in diameter, the 
stroke being 900 mm. in length anc the 
working pressure ten atmospheres. The 
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and the vast group of machines in the 
large Machinery Hall, the manufactures 
of Messrs. Lahmeyer & Company are rep- 
resented in nearly all the groups of the 


radial poles and slotted armatures. 
Another group consists of alternating- 
current motors of both single-phase and 
three-phase machines, while another eet 
includes a number of enclosed motora as 
well as those of the semi-enclosed form. 

In the Lahmeyer pavilion there is also 
a very fine exhibit of traneformers of dif- 
ferent sizes and for different pressures 
up to 10,000 volts. A model of an under- 
ground transformer station shows how the 
transformers are fixed in the street shafte 
for electric central station work, regu- 
lating and controlling apparatus of all 
sizes and for the most varied purposes 
occupy a fair share of the room in the 
pavilion. ‘The visitor’s attention is first 
attracted by a series of crane controllers 
worked by so-called sympathetic move- 
ments of the levers. The working parts 
of the controllers are assembled in such a 
manner as to give a clear insight into the 
somewhat complicated construction of: the 
controller, and at the same time showing 
that even the smallest part is worked with 
the utmost precision and accurately 
finished. 

A group of starting and regulating 
switches and resistances is shown, as 
well as various forms of switchboardajand 
different fittings for lifts and cranes® A 
most interesting exhibit of high-tension 
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EXHIBIT OF ENGINES DRIVING DrtrREcT-CURRENT GENERATORS, INDUSTRIAL AND TRADES 


EXPOSITION, 


exhibition. Among the smaller machines 
exhibited by this firm in their pavilion is 
a group of motors and dynamos of both 
two and four-pole Lahmeyer type with 
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fuses illustrates a new departure in this 
class of apparatus, blowing off without 
any appreciable arc, even at the highest 
tensions. 


August 23, 1902 


An electric elevator occupies one corner 
of the pavilion and is fitted with push- 
controlling apparatus; the small pushes 
enable the attendant to work the elevator 
from the different floors or from the ele- 
vator itself, and by merely pushing a 
button it may be worked from any one 
floor to another. 

Some of the finest in the large Machin- 
ery Hall are in groups 4 and 5, represent- 
ing the engineering and electrical trades. 
The electric central station, supplying the 
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pansion engine manufactured by the 
Gutehoffnungshiitte. To the left of this 
large unit is a 500-kilowatt single-phase 
alternator, running at 10,000 volts. This 
generator furnishes the energy required 
for lighting the Rhine Bridge on festive 
occasions, and is driven by a horizontal 
tandem engine by the engineering works 
Humboldt. Proceeding in the same direc- 
tion, the next set is a turbo-dynamo of 
novel design. The steam turbine, built 
by Wilhelmi, runs at 550-625 revolutions 
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pany, and was built by them on a very 
large scale. A number of belt-driven, 
continuous-current generators are also ex- 
hibited, driven by Bingler steam engines, 
varying from 20 to 100 horse-power in 
capacity. 

Messrs. Neumann & Esser, of Aachen, 
have furnished a 200-horse-power en- 
gine, which is directly coupled to a 100- 
kilowatt direct-current dynamo, operating 
at a speed of 120 revolutions per minute, 
the potential being from 220 to 250 volts. 


480-HoRsE-POWER VERTICAL COMPOUND ENGINE, DRIVING 275-K1rLOWATT, MULTIPOLAR, 220-VortT, DIRECT-CURRENT DYNAMO, AT THE 
INDUSTRIAL AND TRADES EXPOSITION, DUSSELDORF, GERMANY. 


whole exhibition with electrical energy, is 
situated on the northern side of the hall. 
The total output of the electrical gener- 
atore forming the power plant amounts to 
13,000 horse-power, of which 8,500 horse- 
power is used for driving seventeen gen- 
erators exhibited by Lahmeyer & Com- 
pany, and it is stated that these seventeen 
dynamos could furnish the whole of the 
energy required at the exposition, which 
averages about 6,000 horse-power per day. 
One of the largest units is the 3,000- 
horse-power, three-phase generator, di- 
rectly coupled to the vertical triple-ex- 


per minute, and is coupled direct to a 
continuous-current generator with an out- 
put of twenty kilowatts. A vertical steam 
engine, built by K. & T. H. Moeller, of 
Brackwede, I. W., and having a capacity 
of 330-475 horse-power, is directly cou- 
pled to a continuous-current generator 
with a capacity of 275 kilowatts, and a 
continuous-current flywheel generator for 
traction purposes is operated by direct- 
connection with a steam engine built by 
the Dingler Engineering Works, of Zwei- 
bruecken. This flywheel type of machine 
is a specialty of Messrs. Lahmeyer & Com- 


Messrs. Soest & Company, of Dusseldorf, 
are showing an engine of 250-350 horse- 
power, driving a continuous-current ma- 
chine of 185 kilowatts capacity and a 
pressure of 220 volts. The Maschinenbau 
A.-G. Union, of Essen, exhibits a 650- 
horse-power engine operating at ninety- 


four revolutions per minute. This engine 


drives a 440-kilowatt traction generator 
supplying a direct current of 600 volts. 
The eastern corner is occupied by a 
direct-current dynamo having a capacity 
of 275 kilowatts, operated by a 400-horse- 
power steam engine built by Ehrherdt & 
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Schmer, of Schleifmuhle, and having a 
speed of 150 revolutions per minute. 
Between this dynamo and the 3,000- 
horse-power unit previously mentioned a 
large double dynamo has been located. 
This set is coupled to an engine built by 
Maschinenfabrik Hohenzollern, of Dus- 
seldorf, and is especially interesting inas- 
much as a direct and a three-phase cur- 
rent are simultaneously generated, total- 
ing a joint output of 1,000 horse-power. 
The engine drives the dynamos at a speed 
of ninety-four revolutions per minute, the 
alternator generating a three-phase cur- 
rent at a potential of 5,000 volts and the 
direct-current machine supplying a con- 
tinuous current of 600 volts. Louis Soest 
& Company, of Dusseldorf, also operate 
a high-speed steam engine directly cou- 
pled to a totally enclosed seventy-five kilo- 
watt dynamo, this unit being located at 
the rear of the double generator above 
mentioned. All of these machines just 
described are shown at work and furnish 
part of the total energy required in the 
exhibition and grounds. The necessary 
switching and controlling, as well as the 
measuring instruments, are fixed in suit- 
able positions near their respective ma- 
chines. Messrs. Haniel & Lueg, of Dus- 


seldorf, exhibit a number of very inter- 
esting and large machines, including an 
enclosed three-phase motor coupled to a 
centrifugal pump of the type used by the 
Impiria) Shipyard at Kiel for use ut the 
drydock. These have a rated capacity of 
110 horse-power and operate at a speed 
of 165 revolutions per minute. An- 
oiher important exhibit is a complete elec- 
tric pumping plant, which consists of a 
generating station installed in practice 
above ground and a pumping station sit- 
uated underground. The generating 
station includes a  1,000-horse-power 
Haniel & Lueg engine which operates by 
direct-connection a Lahmeyer high-ten- 
sion three-phase generator at a speed of 
ninety-four revolutions per minute. The 
capacity of the generator is 750 kilowatts 
and the potential 3,000 volts. The pump- 
ing station consists of 8 slow-speed 
Haniel & Lueg pump, coupled direct to 
a Lahmeyer asynchronous three-phase 
motor. The pump can handle 5.5 cubic 
metres of water per minute against a head 
of 450 metres. The three-phase motor 
has a capacity of 650 horse-power at a 
potential of 2,000 volts and operates at a 
speed of sixty revolutions per minute. 
A large number of these slow-speed mo- 
tors for pumping plants have been in- 
stalled in the Rhine provinces and West- 
phalia and the experience gained in the 
use of these large high-tension motors 1s 
such as to warrant them entirely success- 
ful with the most severe conditions im- 

osed by mining engineers, both regard- 
ing the safety of operation and the eco- 
nomical working of these important 
plants. 
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LINCOLN POWER STATION OF THE 
BOSTON ELEVATED RAILWAY. 

The Lincoln station of the Boston Ele- 
vated Railway differs in many respects 
from the various other power stations of 
the same railway system. It is the most re- 
cent addition to Boston’s numerous elec- 
trical power plants and is located on the 
lot known for many years as Lincoln 
Wharf. This location, on the water front 
of Boston Harbor, is in the heart of the 
old city, near the junction of Commercial 
street and Atlantic avenue, where there 
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boiler room and all apparatus pertaining 
thereto being in one section and the en- 
gines, generators and condensing system 
in the other. The engine room is served 
by a large electric crane of forty tons 
capacity. The walls of this room are 
faced with white enamel brick, adding 
much to its general appearance and il- 
lumination. 

The present station containe three units 
aggregating about 13,500 horse-power. 
While it is now complete in itself, ample 
ground area has been provided for the ex- 


EXTERIOR oF LincoLN PoweR Station, Boston ELEVATED RAILWAY. 


are excellent facilities for the docking of 
coal and other supplies. The general ap- 
pearance of the building is imposing, the 
architectural design being notably fine. 
The massive chimney, extending to a 
height of 250 feet, and one of the first 
things to catch the eye, is said to be the 
tallest stack in the city. The building is 
divided into two longitudinal sections, the 


tension of the building and plant on har- 
monious lines to accommodate four addi- 
tional unite, thus permitting an ultimate 
equipment of about 30,000 horse-power. 

The boiler installation consists of eight 
468-horse-power and four 490-horse-power 
Babcock & Wilcox boilers. An equipment 
of Roney mechanical stokers of the same 
type as those in the large power-houses 
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in New York city has been installed by 
Westinghousz, Church, Kerr & Company. 

Coal will be automatically unloaded 
from vessels and stored in a large pocket 
holding 5,000 tons, with a further storage 
bin of 3,000 tons in the boiler house, or a 
total storage capacity of 8,000 tons. It is 
carried to the boilers by a Hunt coal and 
ash conveying system which conducts the 
coal into overhead conveyors leading to 
the stokers, thus practically eliminating 
all manual labor in the handling of coal 
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means of two vertical-compound pumps, 
manufactured by the George F. Blake 
Manufacturing Company. A Star vacuum 
feed-water heater of 8,000-horse-power 
capacity is placed on the base of the 
chimney conveniently near the feed 
pumps. As the smoke flues from the 
boilere enter the stack at a point some 
thirty feet from the boiler-room floor, the 
space in the lower part of stack has been 
found quite valuable for the location of 
such auxiliaries as feed-water heaters, re- 


4,600-HoRsE-PowWER VERTICAL COMPOUND ENGINE, DIRECT-CONNECTED TO 2,700-KILOWATT, 
DrREcT-CURRENT ENGINE-TYPE GENERATOR. 


and ashes. The coal apparatus is so ar- 
ranged that coal can be taken from the 
pocket to the storage bin in the boiler 
house and, in addition, tracks are located 
on either side so that coal cars can be 
automatically loaded to carry coal to the 
various other stations if desirable, viz., to 
the Charlestown, Harvard, Allston and 
central stations, as well as to some thirty 
or more car houses situated in different 
parts of the city. The plant is equipped 
with Green economizers. 

Feed water is supplied to the boilers by 


ceiver of the Holly gravity return sys- 
tem and sundry piping. 

The original engine installation con- 
sisted of two vertical cross-compound units 
of 4,500 horse-power each, built by the 
Providence Engineering Company. The 
generator and flywheels are carried on the 


shafts between the high-pressure and low- 
pressure sides. The generators are direct- 
current machines, rated at 2,700 kilowatts 
each. A third unit which has just been 
completed consists of a vertical cross-com- 
pound engine of about 4,500 horse-power 
direct-connected to a Westinghouse di- 
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rect-current generator of 2,700 kilowatts 
capacity of the same make and similar to 
one of the two machines mentioned above. 
The engine, however, differs considerably 
in design and construction from the two 
engines first installed. The high-pressure 
cylinder is fitted with poppet valves for 
use with superheated steam, which is sup- 
plied by superheaters built by the Babcock 
& Wilcox company. 

' This station is built upon land situated 
in the centre of Boston’s most desirable 
wharf property, and the cost of the loca- 
tion was, presumably, high. Had it been 
necessary to use other than vertical en- 
gines, the amount of land required in such 
a valuable locality would have given rise 
to a serious financial problem. 

The steam piping represents all that is 
modern in this important portion of the 
plant. Steam is conveyed from both sides 
of the boiler room by eight-inch mains to 
a sixteen-inch drum, from which it is con- 
ducted by twelve-inch risers to Cochrane 
receiver separators and thence to the en- 
gines. All the live steam drips from 
steam drums, separators and reheating re- 
ceivers are carried back to the boilers by 
the steam loop and Holly gravity return 
system. 

Ingersoll-Sergeant air compressors, each 
driven by a fifty-horse-power Westing- 
house, 500-volt motor, supply compressed 
air for the block signal and switching sys- 
tem used by this road. Early in the con- 
ception of the scheme of running trains 
at high speed under the rather complex 
conditions here existing, the engineers of 
the Boston Elevated Railway realized that 
a block system was necessary as a safe- 
guard against accident. After careful 
consideration the Westinghouse electro- 
pneumatic interlocking system, manufac- 
tured by the Union Switch and Signal 
Company, of Swissvale, Pa., was chosen. 
There were many reasons for this decision, 
among them being the quality and relia- 
bility of the material furnished and, again, 
the small space required for switch towers, 
signals and operating mechanism. 

The elevated road includes some four- 
teen miles of trackage. The switches and 
signals are controlled from four switch 
towers, and the automatic block signals 
are located at distances of about 800 feet 
apart. Each tower is supplied with in- 
dicators showing the approach of trains. 
The towers at the junctions of the Atlantic 
circuit and main line control some 1,200 
elevated trains daily. The largest tower 
1s located at the Sullivan square terminal, 
where some 500 elevated trains and 700 
surface cars pass in and out daily, in- 
volving 6,000 switch and signal move- 
ments. A force of only two men on duty 
ig required to operate the switchboard 
mechanism, consisting of thirty-five pneu- 
matic levers. The terminals are also sup- 


. plied with- lamp indicators showing the 


relative location of approaching trains. 
While the train movements at Sullivan 
square are not so complicated as those at 
the Boston south terminal railway sta- 
tion, the elevated railway company has 
less track room at its disposal and handles 
a much larger number of trains for a given 
number of tracks. 
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DEPRECIATION IN TELEPHONE 
PROPERTY—III. 


A SERIES OF PAPERS ON AN IMPORTANT 
TELEPHONE PROBLEM. 


BY FRED DE LAND. 


Our third phase of depreciation is the 
lessening in value from excessive and un- 
expected growth making necessary the en- 
tire rebuilding of circuits and the entire 
replacement of equipment. Here is the pen 
picture of a writer in an independent tele- 
phone journal on this form of deprecia- 
tion. “The telephone service has only 
quite lately begun to take its place among 
the people, and the rapid development 
which is just getting under way promises 
to swell the prodigious proportions in the 
near future. This development is accom- 
panied by almost daily changes in business 
and technical methods, so that the whole 
industry is undergoing a transformation 
that makes telephone conditions of only a 
few years ago seem like the mustiest of 
ancient history.” And the editor of that 
journal says: “Two years ago some tele- 
phone engineers imagined they were look- 
ing well into the future when they laid 
down as an axiom that the ultimate ca- 
pacity of a telephone exchange should be 
estimated at one-tenth of the population 
of the town and surrounding country in 
which it was located. But even this op- 
timistic estimate has become too small for 
some towns, and the telephone man who 
estimates the possible growth of the tele- 
phone business by the number of houses, 
or rather by the number of families in 
the city and surrounding country, seems 
to be nearer the mark. Looked at 
from almost any standpoint, it is not say- 
ing too much to remark that the telephone 
engineers of the near future will have to 
do some very hard thinking.” 

Mr. Guy M. Walker believes that “the 
real weakness of telephone securities lies 
in the uncertainty of the total investment 
necessary to build any given plant. Ex- 
perience has shown that the public de- 
mand for telephone service is growing so 
rapidly that the existing companies are ab- 
solutely unable to satisfy it and a plant 
originally projected for a given capacity 
finds the entire switchboard capacity sub- 
scribed for before it is ready for operation, 
and great numbers clamoring for the serv- 
ice, and the original projectors find it 
necessary to double, triple and even quad- 
ruple their originally contemplated in- 
vestment in order to satisfy the wants of 
the public for such service. The effort to 
satisfy the extraordinary demand for tele- 
phone service by increasing the plant and 


investing the necessary capital, even 
though it be two, three or four times what 
they originally expected to invest, has 
often drained the resources of the original 
projectors. This is exactly the case of the 
Everett-Moore Syndicate, of Cleveland.” 

The editor of the ELrctricaL RE- 
VIEW, in writing on this subject, said: 
“Marvelous as the growth has already 
been, we are satisfied that it has but just 
begun. In some small centres, to be sure, 
nearly all of the possible users have been 
reached. These are exceptional cases, and 
in them the movement toward greater 
numbers will depend on the growth of the 
population and general business develop- 
ment. In cities and in the country at 
large, although telephones are being in- 
stalled by the hundreds of thousands, it 
will still be many years before all who 
require telephone service will be supplied. 
When we consider the vast multitude who 
have not yet taken advantage of the great 
economies resulting from the telephone 
service, and when we consider the rapid 
increase of the population of the country, 
it is impossible to predict anything but 
long-continued prosperity for the tele- 
phone industry.” 

Professor J. C. Kelsey says: “The tele- 
phone business has reached gigantic pro- 
portions in such a short time that one 
can hardly realize its vast possibilities. 
It is only a question of a few years when 
5,000-line switchboards in cities of 20,000 
people will be common, while a few years 
back cities of 20,000 inhabitants had ex- 
changes with but 500 to 1,000 subscribers. 
The growth is not so much a result of a 
reduction in rates as of the gradual recog- 
nition of the utility and, indeed, necessity 
of the telephone service by the people. In 
places where high rates have existed the 
growth has been just as phenomenal as 
in places enjoying low rates. Large cities 
will ultimately support many times the 
equipment of their present exchanges. It 
is no idle boast when the president of a 
large telephone company says that Chi- 
cago will have 100,000 telephones.” 

Mr. Arthur V. Abbott states: “From 
present indications it seems quite certain 
that cities of 500,000 population and over 
will soon have at least 40,000 to 50,000 
subscribers. Those of 200,000 to 300,000 
inhabitants from 20,000 to 30,000 tele- 
phones, while towns of 75,000 to 100,000 
people should be credited with not less 
than 10,000 stations. It is difficult and 
somewhat hazardous to assign a value to 
the originating traffic on account of the 
rapidly changing character of the tele- 
phone business.” 

Mr. Wilbur H. Johnston said: “In 
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planning a telephone system for Buffalo 
we are keeping in mind the growth of 
this means of communication in Chicago. 
In that city in 1888 there were about 
5.000 telephones in use. In 1893 this 
number had been increased to 25,000. At 
the rearrangement of the system in 1900 
provision was made for 100,000 tele- 
phones, and to-day the company is talk- 
ing of doubling this latter number.” 

Less than a year ago Mr. Will Christy 
wrote: “The growth of our properties 
has been very large and has taxed our 
construction department to take care of 
same, and we are occupying a peculiar 
position of wondering where the growth 
will cease and when construction will 
end.” : 

The Hon. Hugh Doherty, the pioneer 
independent bulwark in Indiana, told the 
members at the National Independent 
meeting, in Cleveland in 1901, that “the 
greatest mistake in the independent tele- 
phone field up to this time has been in 
the character of the construction and 
equipment. At the beginning of the 
movement so many of the appliances of 
electricity in the telephonic art were cov- 
ered by patents that the independent 
manufacturers found themselves handi- 
capped and were compelled to use de- 
vices that were crude in their nature and 
slow in operation. It has been the uni- 
versal experience that the business has 
overreached the rosiest estimates of the 
most optimistic directors; and I doubt 
whether there is a single independent 
company in the country three years old 
that has not been compelled to enlarge 
its oilice equipment or rebuild its leads at 
least once.” 

The president of the Independent Teke- 
phone Association, the Hon. James M. 
Thomas, of Ohio, in his annual presiden- 
tial address delivered at Cleveland, in 
1900, said: “It will take at least seven 
hundred million of dollars to install all 
the telephones that our present popula- 
tion requires. When we think of this 
possibility, the broad expanse of terri- 
tory, our great population, and the almost 
incomprehensible number of dollars that 
it will take to supply the demands to be 
created, we wonder how it is pdssible that 
men should take a narrow view of the 
subject and allow themselves to waste 
time and money in warfare over terri- 
torial division. There is ample territory 
for all, and certainly a place for every 
dollar there is to invest. What we need 
more than anything else at this time is 
good, clear business judgment that will 
devote itself to this great work.” 

Here is an eminent and well informed 
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authority in the independent telephone 
field taking the broad view that “it will 
take at least seven hundred millions of 
dollars to install all the telephones that 
our present population requires.” 
Under the most advantageous circum- 
stances it would require at least ten years 
of time to complete an undertaking of 
such magnitude. And, should the pres- 
ent rate of increase in population and the 
growth of prosperity and intelligence con- 
tinue here in our country, entailing a cor- 
responding increase in the number of 
telephone users, is it at all improbable 


that before the first decade in the present 


century closes, an investment exceeding 
one billion of dollars will be found nec- 
essary to supply telephone service to all 
the people willing to pay equitable rates 
for that which is comprehensive and satis- 
factory ? 

The telephone journals contain many 
accounts of the transformation of inde- 
pendent exchanges from grounded iron 
circuits or from common return iron and 
copper circuits, to complete copper me- 
tallic circuits, express or transfer or mul- 
tiple switchboards and improved equip- 
ment, all of which were rendered neces- 
sary by the marvelous growth and the 
number of subscribers. 

Mr. H. M. Fisk has said: “Many ex- 
changes have found it impossible to sup- 
ply additional patrons with service for 
the simple reason that it was impossible 
to get more wires into the exchange. Such 
exchanges resemble the man who started 
to build a mansion by erecting the kitchen 
and then adding rooms as his means 
would permit.” And an independent 
company in Pennsylvania has made this 
statement: “The company’s first installa- 
tion consisted of 175 lines, which was at 
once increased to 300. In a short time 
the exchange outgrew its quarters and it 
was moved to more commodious ones, 
where 500 lines were installed. This 
number was soon increased to 700 lines 
and three subexchanges were installed. 
The 700-line equipment consisted of seven 
100-drop boards with common return. 
And a 1,500-line equipment has been in 
service for some months. ‘The crudity of 
wiring and construction in the earlier 
days of independent telephony is strik- 
ingly contrasted with the simplicity, or- 
derliness and finish of the present day.” 

Mr. J. G. Ihmsen has written: “It is 
most gratifying to all manufacturers to 
note the improvement being made in the 
quality of independent construction. A 
costly but impressive lesson has been 
learned by those who several years ago 
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built their plants or toll lines with mate- 
rials of indifferent quality, and others 
entering the field are undoubtedly profit- 
ing by the past experience of the ones 
that are of necessity compelled to rebuild 
their exchanges. A very common error 
in the past has been made in underesti- 
mating the ultimate requirements of the 
contemplated exchanges which were ac- 
cordingly built with short poles, insuffi- 
cient cable capacity, limited terminal 
facilities, curtailed exchange accommoda- 
tions, and last, but not least, in many 
instances capital inadequate to provide 
for the necessary additions to accommo- 
date the increased demand for service.” 

Mr. L. W. Burch wrote: “I do not know 
of an exchange to-day the foundation for 
which was made too large or even large 
enough. The older ones in the business 
are gradually getting to understand the 
fact that the telephone business does not 
consist of a bean-pole, a piece of barbed 
wire and an oyster can. It is something 
entirely different. They are realizing 
now what they should have realized when 
they first formed their company to go into 
business. There is not nor never will be 
anything enter into the telephone busi- 
ness to deter or stunt its growth so much 
as the so-called cheap construction.” 

Mr. A. E. Dobbs says: “Aside from the 
buying of instruments and switchboard 
equipments, however, it is easy to make 
very costly mistakes in construction; mis- 
takes that will cost a great deal to rectify 
when the exchange grows larger, as it will 
if properly managed. In some exchanges 
the rebuilding has cost a great deal more 
than a first-class plant could have been 
put in for in the first place. Rebuilding 
does not pay dividends while it is going 
on.” 

This demand for replacement, rebuild- 
ing and renovating is nothing new, but 
has existed for years. For M. De La 
Touanne told the delegates to the Inter- 
national Electrical Conference, held in 
Paris, in August, 1889, that “the very 
rapidity with which this industry has de- 
veloped carries in itself a serious incon- 
venience. Scarcely is one system adopted 
than another more ingenious and more 
practical is brought out, and we have seen 
in a great city a company, jealous of its 
good name and anxious to make its service 
of the best, abandon a system whose estab- 


lishment was barely terminated, and cast 


away installations just completed, to begin 
again the organization at its base and 
create anew, in all details, a system in 
harmony with recent progress.” 

And twelve years later M. De La 
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Touanne, in presenting a series of curves 
corresponding to the collected data show- 
ing the increase in the number of Bell 
telephone stations for eighteen years, said: 
“The general appearance of these curves 
would make one think that there is some 
simple law from which the growth of the 
business in the next one or two years can 
be rather exactly foreseen. That would 
be a hasty and incorrect conclusion, for the 
rate of increase for any of the curves seems 


_ to grow from year to year, and it is absurd 


to suppose that such a law can stand in- 
definitely. It is evident that at some time 
the rate of increase must stop growing, 
become uniform and perhaps decrease; for 
instance, it is obvious that, above a certain 
value, the number of subscribers could not 
increase faster than the population. : 
The yearly percentage of increase for the 
number of stations show that it 
was necessary to ascertain if the annual 
rate of increase were responsive to some 
law, and that, unfortunately, there is no 
such law. If the data were those of a 
special exchange it would be interesting, 
and it would be profitable to examine if 
there is some relation between the varia- 
tions in the rate of increase and the varia- 
tions in the system of tariff, but that is 
not the case.” 

That is the practical side of this ques- 
tion of depreciation following excessive 
growth. The Bell has suffered, and prob- 
ably always will have to suffer ever- 
increasing loss from the same causes. 
Here is one illustration of how great a 
loss a telephone company may have to 
charge off by reason of unexpected and 
excessive growth. A writer in the Elec- 
trical World states that “on Saturday 
night, November 2, the New York Tele- 
phone Company calmly and delibcrately 
dumped $400,000 worth of telephone ap- 
paratus into the scrap heap and started 
at Cortlandt street a new exchange in 
place of the old one, in order to increase 
the efficiency of its service. The salvage 
from the old board and the old subscribers’ 
equipment is far too small to be men- 
tioned., The equipment is still in sound 
working order, and is replaced simply be- 
cause a better system has been invented. 
At the time the old switchboard was built 
it was the largest metallic circuit multiple 
switchboard in the world, and was 
equipped for 6,000 lines.” 

That such radical and costly changes 
are by no means new in the telephone ficld 
is evidenced by the following extract from 
the report of a committee in 1888 to the 
Legislature of the State of New York: 
“As one of the illustrations of the expense 
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of constructing a telephonic exchange, 
which is little understood by the public, 
we discovered that the Metropolitan Tele- 
phone Company, at the time of the passage 
of the law requiring its wires to be placed 
underground had just completed a switch- 
board designed to accommodate 6,000 sub- 
scribers. Its cost was $180,000. It was 
discovered that the underground system 
requiring a metallic circuit involved a 
change in the method of its construction. 
It was, therefore, changed when nearly 
completed at an added cost of about 
$80,000, and now, when it is again nearly 
completed, so rapid has been the strides 
in electrical inventions it is merely an 
antiquated piece of machinery.” And the 
committee went on to state that “the evi- 
dence shows the substitution of an under- 
ground for an aerial system will entail 
a loss of three-fifths of the entire net 
earnings of the company since its organ- 
ization.” The Metropolitan was the 
predecessor of the New York Telephone 
Company which “deliberately dumped 
$400,000 worth of telephone apparatus 
into the scrap heap.” 

Referring back to the new installation 
that took the place of the one junked on 
November 2, 1901, Mr. J. J. Carty ex- 
plained to the members of the New York 
Electrical Society that “in making the 
comparison between the old system and the 
new, I wish to call your attention to other 
conditions which, when rightly viewed, 
will establish the fact that, after all, there 
has been a successful movement in the di- 
rection of simplicity. It should be borne 
in mind that in the old system there was 
required at each subscriber’s station two 
cells of Fuller battery which would, in an 
installation of the present magnitude, 
amount to 18,000 cells. All of these 
Fuller cells have been replaced by eleven 
cells of storage battery of the chloride type, 
located at the central office, and occupying 
only 110 square feet. If the 18,000 cells 
of Fuller battery were assembled at the 
central office and arranged on racks in the 
most economical way, they would occupy 
a very large space. In the old system, a 
small alternating-current generator was 
required at each station. If these gener- 
ators and batteries were massed at the 
central office, they would together occupy 
a space almost equal to that occupied by 
the entire common battery switchboard it- 
self. The total weight of the present 
storage cells is only about 11,000 pounds, 
and that of the local batteries would 
amount to over 216,000 pounds. 

“During the last ten years many im- 
provements have been made in under- 
ground telephone cables, but the main 
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ideas of their original construction have 
been adhered to. Dry cables have taken 
the place of filled cables, paper has en- 
tirely displaced cotton, and the improve- 
ment has been in the direction of placing 
a larger number of pairs of wires in a 
given lead sheath. Cables of 200 pairs 
are now the rule, where formerly only 
fifty pairs were used.” 

And at another public meeting Mr. 
Carty said: “Prior to 1899 we had many 
forms of magneto bells, none of which 
was entirely satisfactory, and one crop 
of bells followed another into the junk 
pile. Then the bridging bell supplanted 
almost every other bell. Four years ago 
even these bells—30,000 to 40,000 of 
them here in New York—were discarded 
in favor of an improved central battery 
system. Then the solid-back form of 
transmitter followed the Blake. But even 
this transmitter, which has become looked 
upon as standard, has been modified 
within the last four years and 50,000 of 
the older type discarded in New York.” 

The executive committee of the Mil- 
waukee Telephone Users’ Association, in 
estimating the yearly depreciation in a 
telephone plant, previously referred to, 
state that “in making this estimate 
(nearly ten per cent) it is only fair to 
state further that no allowance is made 
upon one account which must eventually 
cost the telephone company considerable 
money, and that arises from the fact that 
the telephone business is still, in many 
respects, in an experimental stage. We 
mean by this that new inventions are con- 
stantly being made which render the use 
of prior apparatus no longer economically 
possible.” 

Referring to a new switchboard just 
installed in the main exchange in Kansas 
City, the Star of July 21 says: “Not until 
next Saturday night will the change from 
the old switchboard to the new be made 
at telephone headquarters. When this 
change is made the old switchboard and 
the mechanism about it, installed seven 
years ago at a cost of $70,000, will be fit 
only for the junk pile. The new board 
is all in readiness, and the change will 
take only a moment.” 

The sworn testimony of a Bell official, 
given in 1900, shows that “between 1884 
and 1894 we have had to put in three en- 
tire new switchboards (in this exchange). 
No. 1 was put in in the winter and spring 
of 1884. No. 2 was put in during Sep- 
tember, 1899. No. 1 was completely worn 
out; it was the first board built of that 
style, and it was not built as well as subse- 
quent boards. No. 2 was a multiple board 
and lasted from 1887 to 1894, barring the 
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multiple jacks, which were often worn 
out. ‘These boards were not made use of 
elsewhere, but went to junk. No. 3 was 
installed in 1894.” 

Arthur V. Abbott told the members 
of the American Institute of Electrical 
Engineers that “it is possible to-day for 
any one to build a first-class telephone 
exchange, and with good care, shrewd and 
expert management, to give service that 
can not be excelled at the lowest possible 
price. Such, I say, is possible, but, un- 
fortunately, it ig rarely done. On the 
contrary, a very erroneous idea prevails 
in the minds of most of the independent 
companies as to the requirements and 
limitations of telephony. A large por- 
tion of those interested therein seem to 
have been bitten by a kind of telephonic 
tarantula until they feel that a telephone 
exchange is a sort of Golconda. Put it 
in and it will run itself, rolling in divi- 
dends in a way to make the goose which 
laid the golden egg blush for incapacity. 
According to their doctrine, all one has 
to do is to put in a telephone (any kind 
of a telephone), build a line (any kind 
of a line), set up a switchboard (any kind 
of a switchboard), go away and leave it to 
its own devices, returning once a year to 
collect the dividends. For instance, the 
general manager of a 5,000-line inde- 
pendent exchange recently remarked in 
answer to a question as to cost of mainte- 
nance: “Why, we don’t have any main- 
tenance, we have a new plant.” And an- 
other gentleman, president of more than 
one telephone company, laughed me to 
scorn when I advised him to allow two 
dollars per substation per year for main- 
tenance expense, averring that ten cents 
per year was amply sufficient for the pur- 
pose.” 

Our fourth phase of depreciation is the 
lessening in value that follows from lack 
of capital necessary to make extensions 
absolutely essential, if profitable prestige 
is to be maintained. 

Mr. A. L. Hutchinson, president of the 
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Wisconsin, in his opening address, told 
the delegates to the Milwaukee meeting 
that “there is no business on earth which 
not only admits of, but actually demands 
such wide expansion as the telephone busi- 
ness, and no business requiring closer at- 
tention to make it a complete success; 
unlike the conditions of ordinary corpora- 
tions, the construction work of a tele- 
phone plant is never completed; its capi- 
tal account can never be closed. No mat- 
ter how successful a company may have 
been, if it is unable to raise funds to 
supply the increasing demands for tele- 
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phones, it soon finds itself in financial 
straits.” 

The facts are that once a company be- 
gins to invest in an operating telephone 
plant, there is no end to the demands for 
further investments, and these further in- 
vestments must be made if the plant is to 
be kept among the “going concerns.” 
When building a block of houses, the total 
cost may be far in excess of the original 
estimate. But once all the buildings are 
completed and the grounds sodded or sown 
and both are turned over by architect and 
contractor and landscape gardener, all 
further investment ends save in some 
minute details. Now, it is not so in the 
telephone field. The more the company 
invests and branches out the more im- 
perative becomes the demand for further 
extensions, for additional facilities, for a 
more comprehensive or an improved and 
up-to-date service. And then comes home 
to the directors that now well-known 
truth that the more extensive the system, 
the higher the relative cost of operation 
and maintenance grows per unit. And 
not only must a company extend its ini- 
tial exchange service, but often it must 
build exchanges in contiguous towns and 
connect same by serviceable toll lines, till 
it has expended far more in out-of-town 
construction than it originally planned to 
expend in the city. 

Mr. George N. Bandy, ex-president of 
the Independent association, told the dele- 
gates to the Iowa convention that: “Sen- 
timent is no longer the prominent factor 
that it once was in the independent field, 
and it is becoming more and more ap- 


parent that the company giving the best 


service and the most courteous treatment 
will secure the business. The discrimi- 
nating public in the beginning has fa- 
vored the home company on account of its 
origin and the conditions under which it 
was brought into existence. This pro- 
tection has extended over a number of 
years, but the time has now arrived when 
the independent company, even though 
it be owned locally, must demonstrate its 
ability to furnish as good service as its 
competitor, or better, or else “go away 
back and sit down.’ ” 

Mr. R. F. Johnson has stated that 
“nearly every independent telephone com- 
pany in accepting a franchise from the 
municipality named a rate based upon a 
prospective number of subscribers, and 
none of them realized at that time that 
the number of subscribers upon which 
the rate was based would soon be doubled 
and in some case treble the figures taken 
in their calculations. But events have 
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proven that such was the case, and tele- 
phone knowledge proves that either an 
independent telephone company should 
limit its subscribers to such a number as 
it can properly give service to and make 
a little money, or it should notify the 
municipality and the public that owing 
to the unexpected increase in numbers 
that it will have to have more money per 
telephone,” and he concludes with this 
very pertinent question: “Is there an in- 
dependent telephone company in the 
country which can not better afford to 
limit its number of subscribers to those 
to whom it can give first-class service at a 
rental which means a reasonable profit 
and to those who can afford a telephone, 
rather than to seek to multiply its number 
of subscribers at the same rates with poor 
service and at little or no profit.” 

The editor of the Telephone Magazine, 
in commenting on the issuance of certain 
bonds, said: “All of which means that a 
good telephone property can be bonded for 
its cost and pay dividends on stock. But 
the bonded indebtedness of telephone ex- 
changes, which represents a large profit on 
construction, will swamp the ordinary ex- 
change and render the stock of doubtful 
value. Investors seeking independent tele- 
phone investments should be assured that 
their holdings are in the exchange and not 
in the pocket of the promoter. . . . In 
some cases we could name the local people 
have been given an opportunity to invest 
in the capital stock of the company, the 
bankers, however, retaining a sufficient 
amount of the capital stock to give them 
a controlling interest and direction of the 
affairs of the operating company. On this 
basis the promoters secure payment for 
the plant at a handsome profit in cash, 
which more than represents its value, and 
the people who are induced to invest in 
the stock of the company hold certificates 
which do not represent any tangible 
property until the bonds have been re- 
deemed. As the bonds are usually held by 
interests friendly to the promoters the 
local stockholder has but little more than 
an evidence of his hope.” 

Mr. Hoge told the members of the in- 
dependent association in Ohio, that “great 
care should be used in financing new 
projects and sufficient funds should be 
raised, either by selling stock or floating 
bonds, to take care of the growth for some 
time to come. Many failures have resulted 
from attempting to operate on too small 
a capital. Concerns which have enjoyed 
a rapid growth have attempted to pro- 
vide for large improvements without se- 
curing additional capital, relying on their 


243 


earnings to pay for extensions. For this 
reason they have been unable to pay divi- 
dends, causing their stockholders to be- 
come dissatisfied. This has had a ten- 
dency to enforce retrenchments, and in 
some ‘cases the service has suffered.” Yet 
Mr. Hoge evidently forgot Mr. Dill’s ad- 
vice that “the value of capital in the case 
of an industrial company depends not 
upon the extent to which that capital 
represents actual cash put into property, 
but the extent to which property owned 
can earn a return on capital outstanding. 
In other words, earning capacity and not 
actual cash outlay is the test of capital 
value.” But how is it possible to deter- 
mine true earning capacity if proper de- 
preciation and maintenance charges are 
omitted? Touching on this very point 
Mr. Abbott depicts five “results that are 
certain to follow,” two of which are: 
First—Many of the present organizations 
lack experience and strength, located in 
unpromising fields, will go down with 
the first monetary stringency, throwing 
by their ruin considerable disfavor on 
the financial aspect of telephony. Sec- 
ond—The remaining independent com- 
panies will be forced to adjust their rates 
until such a point is reached as to enable 
them to become investments of reasonable 
earning power, and to this end only the 
most carefully designed, best constructed 
and shrewdest managed plants can pos- 
sibly survive. 

So the question naturally arises: How 
will it be possible to give the superior 
service if the funds necessary to make 
extensions and introduce improvements 
are not forthcoming? And lacking the 
improvements, will there not be a marked 
lessening in value? 

oo. 


The Cure of Cancer by the X-Ray. 


Dr. Dowling Benjamin, of Camden, re- 
ports that, so far as could be ascertained 
from published cases, about twenty un- 
doubted cases had been cured, and four 
others had remained over two years with- 
out relapse. Since the X-ray could pass 
through six inches of wood and burn the 
human body without burning the wood, 
this powerful agent must necessarily in- 
fluence cancer, even if deeply situated. 
Dr. Talbot R. Chambers, of Jersey City, 
states that while his personal experience 
with this new method has been limited 
and not favorable, he had recently been in- 
formed by Dr. J. E. Stubbert that it was 
possible to pass the X-ray through a 
speculum and then bend the ray to focus 
it on a particular part. This should 
prove a valuable addition to the tech- 
nique.—Medtcal Record. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XXXVII. 


BY A. E. DOBBS. 


In the reading of all line resistances 
temperature must not be forgotten. In 
the examples given in Figs. 149-154, the 
resistance of the line is assumed to be 
8.5 ohms per mile, which is correct for 
No. 12 wire at a temperature of 75 de- 
grees Fahrenheit only. All wires change 
their resistance under the influence of 
heat and cold and should the temperature 
in the above case fall to the freezing 
point, we should have a decrease of 0.097 
for each ohm of line resistance, or a 
total for the 445 ohms of 43.165 ohms, 
leaving the resistance of the line 401.8 
instead of 445 ohms, which would make a 
considerable difference in our calcula- 
tions. 

There is another difference that some- 
times occurs through the use of different 
instruments arising from the different 
standards used. Prior to 1893 the value 
of the ohm had not been exactly deter- 
mined and the result is that we have three 
standards of measurement all bascd on 
the centimetre-gramme-second system, 
but varying in the length of the mercury 
column on which the standard was based. 

The oldest of these is the British Asso- 
ciation unit, adopted in 1884, which con- 
sists of a column of mercury one milli- 
metre in cross-section and 104.8 centi- 
metres in length, at the temperature of 
melting ice. This value, however, was 
found to be incorrect, and a later com- 
mittee estimated the length of the mer- 
cury column to be greater and fixed on 
a length of 106 centimetres as the proper 
value until it could be more accurately 
determined. This is called the “legal 
ohm.” But this was not quite right 
and a committee of the most emi- 
nent electricians in the world at 
the International Congress of Elce- 
tricians, held in Chicago in 1893, 
which had been previously appointed for 
that purpose, fixed its theoretical and 
practical value as the resistance of a col- 
umn of mercury at the temperature of 
melting ice, 14.4521 grammes in mass, 
of constant cross-section and of a length 
of 106.3 centimetres. This is called the 
international ohm and is now recognized 
by all governments. 

Notwithstanding this, we sometimes 
find galvanometers and voltmeters still 
marked in so-called “legal ohms” and 
B. A. units, and though the difference in 
small measurements is not very great, 
still it is noticeable in measurements of 
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100 ohms or over, while in measurements 
of 1,000 ohms the differences would be 


` 


` Fig. 156. 


great enough to attract attention, being 
as follows: 


International ohms........ 1,000 
Legal ohms............... 1,002.33 
B. A. units ohms......... 1,013.58 


Thus we see that if used in measuring 
resistances of 10,000 ohms there might 
he a difference of 136 ohms between a 
B. A. and an international standard in- 
strument; therefore, the desirability of 
obtaining from the manufacturer a state- 
ment as to the standard he proposes to 
furnish with his instruments is apparent. 
Some catalogues, we regret to say, are 
very vague on this point and the writer 
not long ago saw an instrument on the 
market that was marked in B. A. units, 
and it was not an ancient or second-hand 
instrument either. 

While on this subject of errors it might 
be well to mention two or three other 
sources from which slight mistakes arise. 

The first of these comes from the dif- 
ficulty in reading the rather sluggish gal- 
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vanometer that usually accompanies a 
portable test set, for in order to obtain a 
quick reading, and at the same time re- 
duce the galvanometer to the smallest 
possible size, the magnets are made quite 
strong, which makes the pointer slower 
in action and at the same time brings the 
needle almost instantly to rest, but de- 
creasing its sensibility in like proportion. 

A high-grade reflecting galvanometer, 
for example, must be placed in a room or 
on a table where there is no vibration and 
requires some seconds to come to rest. It 
is a favorite in laboratory work where 
careful testing is required, but it would 
not be convenient for ordinary line testing 
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where there might be a large number of 
wires to test out in a hurry. When, how- 
ever, the resistance plugged in our slug- 
gish galvanometer is very nearly right, the 
movement of the needle is so slight that 
the man reading it may not observe it 
closely and thus make a mistake of several 
ohms. Another mistake may be made in 
reading the deflection through the glass 
cover which makes a reading glass very 
convenient. 

Again a possible error lies in keeping 
the keys pressed down too long, thus caus- 
ing the temperature of the coils to rise 
and altering their resistance. The keys 
should not be pressed down for more than 
two or three seconds at one time. Two 
seconds is sufficient for almost any 
reading. 

Another error may arise from the ad- 
justment or lack of accuracy of the coils 
themselves. 

While the accuracy of a high-grade re- 
sistance box may be within one-fiftieth of 
one per cent, yet the ordinary bridge coils 
are not guaranteed closer than about one- 
fifth of one per cent. If in the rheostat 
arm of the bridge only this one-fifth per 
cent would mean 1 ohm in 500 or 2 ohms 
in 1,000, which in the measurements of 
line resistance is not of very great im- 
portance, as they can not be figured down 
to single ohms anyhow, except, perhaps, 
in the testing for faults in cables where 
one error will balance another. Accord- 
ing to manufacturers, the probable error 
from this cause equals the square root of 
the sum of the squares of the individual 
errors; but more of this later. 

While there are many methods of find- 
ing an unknown resistance in an external 
circuit, the voltmeter method given in a 
previous chapter being one, yet, on ac- 
count of its directness, comparative sim- 
plicity and freedom from troublesome 
calculations, a portable Wheatstone bridge, 
in connection with a good D’Arsonval 
galvanometer, still remains the most popu- 
lar and serviceable for all kinds of ordi- 
nary work. The objection to it, from a 
manager’s point of vicw, is its compara- 
tively high first cost, and the fact that he 
has to have some one around who knows 
how to handle it, as it is not read di- 
rectly in ohms, but is complicated some- 
what by the use of ratio or balance arms 
and a multiplicity of plugs—always a 
nuisance—which requires to be trans- 
leted before the final result is known. As 
the ratio arms, however, run in multiples 
of 10, 100 or 1,000, the calculation is not 
difficult enough to be worth considering. 
But while there seems to be considerable 
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rcom for improvement in the general 
make-up, yet it is the best we have at 
present, although with its increasing 
use we look for still further improvement 
and perhaps a reduction in price. 

There would be a lively demand for a 
standard instrument at a low price, and 
when we speak of a lower price for these 
instruments we can refer to the bridge 
arms only, for it seems possible that by the 
use of graphite or carbon resistances the 
use of such expensive alloys as platinoid 
or manganin now used in winding the re- 
sistance coils might be dispensed with; 
this, however, seems impractical at the 
present time. 

A standard galvanometer or voltmeter 
is as carefully made as a watch, without 
the demand that makes watch-making on 
a large scale by machinery a profitable 
undertaking. All bearings are set in 
jewels; magnets, as well as the wire used 
in winding the coils, must be carefully 
aged and coils balanced with the greatest 
care in comparison with the best stand- 
ards obtainable. When we consider that 
the working parts must be worked down 
to a perfect fit, where plugs are required, 
and all exposed parts mounted on polished 
hard rubber, the price does not seem so 
excessive. The writer has known in- 
stances of mechanics trying to save ex- 
pense by making their own bridge sets, 
but while they saved some money not one 
ever tried it more than once. Probably no 
invention has benefited electrical men 
more than the invention of Wheatstone’s 
bridge which allows readings to be taken 
far beyond the practical value of any 
ordinary rheostat and reduces calculations 
to their simplest possible form. By its 
use a rheostat containing coils wound to 
11,000 can be made to read 11,000,000 
ohms, and all this by the use of no multi- 
plying factor other than 10, 100 or 1,000 
which can generally be performed without 
the necessity of putting down a single 
figure on paper. 

The principle upon which the portable 
bridge is built is that when a circuit is 
given two paths the current flow will be 
in inverse proportion to their respective 
resistances; also, that it will flow through 
hoth paths no matter how great the dif- 
ference between them might be. 

Theoretically, there is no such a thing 
as short-circuiting one conductor by 
another. There might be 10,000,000 ohms’ 
resistance in one path and one ohm in the 
other, but the long path would still take 
0.000001 part of the current flowing. 

Fig. 156 is a sketch diagram of the 
ordinary bridge circuit which we will now 
proceed to analyze. From the battery a 
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connection leads to the right and divides 
between A and B arms. At the ends of 
these arms a galvanometer is bridged be- 
tween them. Beyond the galvanometer is 
the rheostat arm to the outside end of 
which the battery is connected through a 
key which, for the sake of simplicity, is 
omitted. To the post X, one terminal 
of the line or other resistance to be meas- 
ured is also connected, while the other X 
terminal is connected to the other side of 
the line and also connects directly to the 
B arm of the bridge. The resistance of 
the A and B arms can be changed to 10, 
100 or 1,000 ohms as may be desired, 
either by means of plugs or a sliding 
switch. The rheostat arm can be changed 
by means of plugs or switches to any re- 
sistance from 1 to 11,111 ohms to balance 
the line, the resistance of which remains 
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to be found. Now for the result: The 
battery current has two paths; one 
through the A arm and the rheostat, the 
other through the B arm and the line. 
Should there be a perfect balance in these 
two branches the amount of current pass- 
ing over them would be equal, and though 
the galvanometer forms a bridge, yet the 
current in passing through it would do so 
in opposite directions with the result 
they would meet at the centre and neutral- 
ize each other so that there would be a 
condition of no current flowing and the 
needle would stand still at the zero point. 
This balancing of the galvanometer be- 


tween the two arms of the bridge is known 


as the zero-deflection method as distin- 
guished from the direct-deflection method 
which will be described later. 

It makes very little difference how this 


balance is obtained; the A and B arms: 


might contain a resistance of 100 ohms 
each and the rheostat and line 10,000 
ohms each, but the result would be the 
same, for the pointer would indicate zero. 
As the rheostat, as already stated, does 
not contain over 11,111 ohms, this would 
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limit the range of the test set to that 
amount, but for the fact that we can un- 
balance the A and B arms to strike a 
balance between the high resistance and 
the rheostat. 

Let us presume to have a resistance of 
ten ohms in the B arm and 1,000 ohms 
in the A arm, a ratio of 100 to 1, and at 
the same time the rheostat and line have 
a resistance of 1,000 ohms each; it is very 
plain that there would be 100 times as 
much current flowing through the A side 
of the circuit as through the B side, and 
that the difference between the two sides 
would cross the galvanometer and draw 
the pointer very forcibly to one side or the 
other. If, however, we should suppose the 
line resistance to be 100 times greater than 
that of the rheostat then we would again 
obtain a balance which, in the above case, 
would be 100,000 ohms. 

Example 1: With a ratio of 100 ohms 
in each bridge arm we proceed to measure 
a line or other resistance and get a 
balance at 1,365 ohms in the rheostat. 
What is our unknown resistance? 

Answer: As the ratio arms are balanced 
the resistance, therefore, must balance that 
of the rheostat, which is 1,365 ohms. 

Example 2: With the B arm at 1,000 
and the A arm at 10, a balance is obtained 
at seventy-five ohms in the rheostat. What 
is the resistance of the line? 

Answer: As the ratio is 100 to 1, the 
resistance of the line must be 100 times 
greater than that of the rheostat = 75 x 
100 = 7,500 ohms. 

From the above examples it will be 
seen that by making the B arm greater 
than the A arm we obtain a multiplying 
factor for the rheostat of 10, 100 or 1,000 
as the case may be. 

By altering the ratio of the bridge 
arms we can also obtain a dividing factor, 
a very great convenience in the measure- 
ment of small resistances, as, for example, 
the resistance of a line joint which should 
measure only a few thousandths of an 
ohm. 

This is done by giving the B arm the 
low and the A arm the high resistance 
when our rheostat reading becomes 
divided by 10, 100 or 1,000 instead of 
multiplied as in the two previous ex- 
amples. 

Example 3: With the B arm 1 and the 
A arm 1,000, a reading of 798 ohms in 
the rheostat is necessary to reach a bal- 
ance. What is the resistance of the cir- 
cuit? 

Answer: As the ratio is 1,000 to 1, 
divide the reading by 1,000 = 798 + 
1,000 = 0.798 of an ohm. 

Fig. 157 is an illustration of a simple 


DO m a e aE 


246 


form of bridge, but it differs from Fig. 
156 in that the battery is connected to the 
outer end of the A, B arms instead of to 
the centre, and the galvanometer to the 
centre instead of the outer end, but the 
effect is the same in one case as in the 
other. The coils are connected in series 
between the blocks, and resistance cut in 
by leaving out the plugs. 

The battery circuit is always open ex- 
cept when the keys Ba and Ga are pressed 
down. The A arm and the rheostat are 
connected in series, a fact which is men- 
tioned to call attention to another feature, 
and that is that the terms A and B are 
reversed. 

In Fig. 158 we have a plan of a bridge 
by a well-known manufacturer which 
shows a reversing plug that indicates on 
its face whether division or multiplication 
is intended. In this bridge, also, the 
rheostat is normally connected to the B 
arm instead of the A arm, as in Fig. 156, 
so that in working this bridge the plugs 
given for the ratio arms would be con- 
nected as in examples 1, 2 and 3. On 
the face of the plugs we have A and B 
which indicate the A and B arms, R which 
is the rheostat and X which connects with 
the line post X#, the outer end of the 
rheostat connecting with the other line 
post X2. We also sce two other letters, 
MM and DD, placed beside the plug holes 
which indicate division or multiplication 
as the plugs are shifted. This appears 
different from Fig. 156, but it is the same. 

Formule; With A connected to X and 
BtoR, X=} xR 

With B connected to X and A to R, 

=o B 
X= A x R. 

Sa seas 

Professor Birkeland recently left 
Christiania for Archangel in order to start 
from there on July 23 and proceed to 
Matoschkin Strait, Nova Zembla, to or- 
ganize and set in working order a similar 
station and leave it in the hands of four 
observers before returning to Norway. At 
Bossekop, where observations will also be 
made, the observatory is admirably situ- 
ated on the summit of Haldde Mountain ; 
for at the base a tunnel belonging to a 
copper mine runs for 250 metres into the 
mountain, and registering apparatus can 
be set up in it. Simultaneous observa- 
tions can thus be made on the electrical 
currents in the atmosphere and in the 
earth. The third station will be on Axel 
Island, Spitsbergen. A fourth station, 
with two observers, will be at Dyrafjord, 
Iceland, and researches will be carried on 
for about a year at all of them. 
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The American Street Railway Asso- 
ciation Convention. 


The American Street Railway Associa- 
tion convention, which will be held in the 
Life Guard Armory, Detroit, Mich., on 
October 8, 9 and 10, 1902, bids fair to be 
one of the best which this progressive as- 
sociation has ever held. The assignment 
of exhibit space is very complete, and a 
varied and remarkable list of exhibits is 
already assigned. Owing to the great de- 
mand for space it is necessary to reduce 
the space of applicants more than 100 
feet by a reduction of 33 per cent. This 
allotment is final and can not be revised. 
The committee reserves to itself the right 
to cancel application for space not paid 
for by October 1, 1902. Payment should 
be made to Mr. T. C. Pennington, treas- 
urer American Street Railway Associa- 
tion, 2020 State street, Chicago, Ill. 

Among the exhibitors already assigned 
spaces are the following: 

Adams & Westlake Co., 110 Ontario 
street, Chicago. 

American Machinery Co., Grand 
Rapids, Mich. 

American Steel and Wire Co., Chicago. 

Bishop Gutta Percha Co., 420 East 
Twenty-fifth street, New York. 

Brown, Harold P., 120 Liberty street, 
New York. 

Christensen Engineering Co., Mil- 
waukee. 

Conant, R. W., 28 William street, 
Cambridge, Mass. 

a ra Car Heating Co., Albany, 

Continuous Rail Joint Co. of America, 
Newark, N. J. 

Crane Co., Chicago. 

Creaghead Engineering Co., Cincinnati. 

Dearborn Drug and Chemical Works, 
Rialto Building, Chicago. 

ELECTRICAL REvIEW, New York. 

Electric Storage Battery Co., Philadel- 
phia. 

Garton-Daniels Co., Keokuk, Ia. 
sé al Electric Co., Schenectady, 

Gold Street Car Heating Co., New 
York. 

Gould Storage Battery Co., 25 West 
Thirty-third street, New York. 

Harrington, C. J., 15 Cortlandt street, 
New York. 

Johns (H. W.)-Manville Co., 100 Will- 
iams street, New York. 

Lorain Steel Co., Lorain, Ohio. 

Ludlow Supply Co., Cleveland. 

Maltby Lumber Co., Bay City, Mich. 

Monarch Fire Appliance Co., 27 Will- 
iams street, New York. 

Morris Electric Co., 15 Cortlandt 
street, New York. 

National Carbon Co., Cleveland. 
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Northern Electric Manufacturi 
Madison, Wis. E es 
Ohio Brass Co., Mansfield, Ohio. 


Ridlon, Frank, Co., 200 Summit street. 
Boston. ' 


Sherwin-Williams Co., Cleveland. 
Standard Varnish Works, 29 Broadway, 
New York. 

Stanley Electric Manufacturing Co. 
Pittsfield, Mass. ' ee 
Star Brass Works, Kalamazoo, Mich. 
Sterling-Meaker Co., Newark, N. J. 

United States Steel Co., 145 Oliver 
street, Boston. 
Van Dorn-Elliott Electric Co., Cleve- 
land. 

Weber Railway Joint Manufacturing 
Co., 1645 Old Colony Building. Chicago. 

Westinghouse Electric Manufacturing 
Co., Pittsburg. 

Westinghouse Air Brake Co., Pittsburg. 

Wharton, William, Jr., & Co.. Phila- 
del phia. 
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Power Lost by Flywheels. 


A series of tests recently concluded in 
the Nurnberg central electricity station 
shows very clearly that the resistance which 
a flywheel offers to the air may give rise 
in some cases to a considerable waste ex- 
penditure of energy. The station in ques- 
tion is provided with two tandem com- 
pound engines of 450 horse-power, direct- 
coupled to the dynamos, and working at 
ninety-five revolutions per minute. In 
order to equalize the running with the 
great variations of load which occur, a 
very heavy flywheel was used with the 
arms of a channel section. These arms 
were found to offer a great resistance to 
the air and to create a powerful draught. 
It was therefore decided to cover the wheel 
with sheet iron in order to reduce the re- 
sistance and thus gain considerable power. 
In order to test the amount of energy lost, 
the dynamo was made to run as a motor 
and thus drive the engine and fiywheei 
at no load. When the latter had no pro- 
tecting covering it was found to absorb 
13,300 watts, but when the covering was 
replaced it took only 9,874 watts, thus 
showing a gain of 3,426 watts, or 5.7 
horse-power, this being 1.2 per cent of the 
power of the engine. Counting the cur- 
rent price per kilowatt-hour and a day’s 
run of seventeen hours, it was calculated 
that this represented an economy of nearly 
£56 annually. Another test of a similar 
nature was made upon a 630-horse-power 
engine, and showed an economy as high as 
thirty horse-power, or 4.8 per cent of the 
engine power, which was gained by prop- 
erly diminishing the air resistance of the 
flywheel.—Electrical Engineer (London). 
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Department of Electricity, World’s 
Fair, St. Louls, 1904. 


Both as regards area and funds this ex- 
position is more advantageously situated 
than has been any previous exposition. 
Over twelve hundred acres have already 
been included in the exposition tract, 
upon which upward of $50,000,000 will be 
spent. Of this amount $17,000,000 is now 
available. 

The provisions that have been made for 
the exploitation of the electrical industries 
will more than meet the expectations of 
those interested. The Palace of Electric- 
ity, with over 350,000 square feet of space 
enclosed within its limits, gives room for 
a most varied expression of what science 
and engineering have accomplished in dis- 
coveries and inventions in electricity. 

All exhibits of electrical apparatus will 
be installed in the Palace of Electricity, 
excepting such apparatus and appliances 
as may be offered for such special service 
of the exposition as will not admit of its 
being so placed. 

Steam and gas will be supplied in the 
Palace of Electricity for such direct-con- 
nected units as form parts of working ex- 
hibits, and in the event that the capacity 
of such generators is in excess of the re- 
quirements of the working exhibit of 
which they form a part it is possible that 
arrangements advantageous to the ex- 
hibitor can be made for the utilization of 
. all or a part of the surplus capacity. 

Electrical appliances and apparatus in- 
tended for exhibition, but offered and ac- 
cepted for special service, may be installed 
wherever such ervice is required without 
forfeiture of their rights as competitive 
exhibits, provided a correct entry is made 
through the department of electricity, and 
provided that such outside location has 
been approved by the director of ex- 
hibits. 

Ample facilities will be furnished? in 
the Palace of Electricity for moving 
pieces of machinery not weighing in 
excess of twelve tons. Any article to be 
installed which weighs more than twelve 
tons will have to be moved by special 
means, and will be subject to an extra 
charge covering the actual additional cost. 
Tracks will be provided so that freight 
can be hauled into the building. 

A ruling has been made by the Treas- 
ury Department of the United States Gov- 
ernment providing for the free entry of all 
goods intended solely for exhibition. 
Goods upon entry will be bonded and be 
relieved of bond upon return at the close 
of the exposition. In case of sale the 
duty will be collected. A more complete 
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statement of this ruling has been prepared 
for foreigners. 

The exposition has been most liberal in 
providing space free of cost, and its officers 
must therefore, and for obvious reasons, 
assume arbitrary power in the acceptance 
of exhibits and the allotment of space. 
This power will be invariably applied for 
securing the best general results, as well 
as in the direction of aiding the greatest 
possible number of exhibitors to make the 
most of the opportunity afforded by so 
great an exposition. 

The following official classification has 
been adopted : 

Machines for Generating and Using 
Electricity—Apparatus for generating 
electricity. Dynamos producing direct, 
simple, alternating or multiphase cur- 
rents. Motors for direct or alternating 
currents. Modification of currents. Motor- 
generators. Transformers. Application to 
transportation. Electric locomotives, elec- 
tric railway motors. Methods of control 
of cars and trains. Application to me- 
chanical purposes. Elevators, winches, 
cranes, capstans, transfer tables, traveling 
cranes, printing-presses and machine 
tools. Appliances and methods for the 
distribution of electric energy; conduits, 
cables, wires, switches, insulators, light- 
ning arresters, circuit-breakers, complete 
switchboard. 

Electrochemistry—Primary batteries. 
Accumulators. Electrolytic -appliances 
and processes. Reduction of ores, electro- 
plating, electrotyping. Electrothermic ap- 
pliances and processes. Production and re- 
fining of metals or alloys. Application to 
industrial chemistry; bleaching, disinfec- 
tion of sewerage water, manufacture of 
soda, chlorine, chlorate of potash, etc. 

Electric Lighting—Use of continuous 
or alternating currents. Arc lamps, regu- 
lators, carbons for lamps, incandescent 
lamps, other forms of lamps. Complete 
installations. Factories, dwelling-houses, 
public buildings and central stations. 
Application to lighthouses, navigation, 
military service and public works. Pho- 
tometry. Apparatus for determining the 
intensity, the distribution and illuminat- 
ing power of light. Electric appliances. 
Apparatus for safety and regulation. 
Conduits, junction boxes, switches, cabi- 
nets, cutouts, fixtures, chandeliers, ete. 

Telegraphy and Telephony—Telegraph 
instruments, transmitters and receivers, 
recording apparatus, multiplex apparatus, 
synchronous apparatus, wireless appara- 
tus. Transmission of speech. Appliances 
and methods. Instruments, switchboards 
and complete exchanges. Telegraph and 
telephone wires and cables. Overhead, 
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subterranean and marine; construction 
materials and appliances. 

Various Applications of Electricity— 
Scientific apparatus. Laboratory stand- 
ards. Indicators and recording apparatus 
for natural phenomena. Electricity as 
applied in therapeutics, surgery and den- 
tistry. Electric signaling. Application 
of electricity to railways, mines, public 
works and buildings. Clocks, annuncia- 
tors, chronographs, alarms. Methods of 
measurement. Instruments, indicating, 
recording and integrating. Apparatus for 
heating by electricity. Cooking appara- 
tus. High temperature electric ovens. 
Electric welding. Progress and develop- 
ment in electrical sciences and invention. 
Historical and statistical exhibits. In- 
struments, machines, models, drawings 
and publications. 

ae oe a 
James Swinburne. 


An interesting sketch of the early 
career of Mr. James Swinburne, newly 
elected president of the English Institu- 
tion of Electrical Engineers, is given in 
the Electrical Review (London), for 
August 1. His early practical training 
was in a locomotive and marine engine 
works on the Tyne. In 1881-82 he was 
engineer for a gasworks at South Shields, 
just at the time the incandescent lamp was 
being introduced commercially. In 1883 
he was experimenting with accumulators. 
In 1884 he was making an incandescent 
lamp of his own. From 1885 to 1889 he 
was engaged with Mr. Crompton in de- 
veloping the dynamo. For several years 
after this Mr. Swinburne was manufac- 
turing transformers and electrical instru- 
ments and acting as electrical editor for a 
technical journal and still able to find 
time to lecture at technical institutions 
and read a numbcr of original papers. 
Mr. Swinburne has a keen sense of humo: 
of which he has made very effective use. 

e—a 
Sault Ste. Marie Water-Power Canai 
Finished. 

Work on the large water-power canal 
of the Lake Superior Power Company, at 
Sault Ste. Marie, Mich., has practically 
been completed. It is expected that 
water from Lake Superior will soon be 
turned into it. The canal is two 
and one-third miles long and has an aver- 
age width of 224 feet. The power-house 
is a massive building containing 320 tur- 
bines of the McCormick type, equipped 
with Sturgess water-wheel governors, set 
in eighty penstocks in groups of four each. 
Each group of turbines is to operate a 
Westinghouse generator, and it 18 ex- 
pected that a total of 40,000 horse-power 
will be developed. The power will be used 
by various manufacturing plants now 
being built or projected and also to light 
the city streets and to operate its street 
cars. 
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Electrical 


Patents 


A Chilean, Dr. Ramon C. Contardo, 
who is at present a resident of Sevres, 
France, has taken out a patent in this 
country on a new process he has devised 
for the reduction of metals by means of 
electrically heated furnaces. A distin- 
guishing characteristic of this invention 
is that Dr. Contardo transforms elec- 
trical energy into heat by means of the 
voltaic arc, the voltaic hearth being iso- 
lated from and out of physical contact 
with the material being treated, whereby 
the heat developed is utilized by radiation 
and convection and not by conduction, as 
heretofore. As a result of this method 
of applying the heat he is enabled to com- 
bine with the iron the exact quantity of 
carbon required for the production of cast 
iron or steel by introducing a quantity 
of hydrocarbon in the form of gas or 
vapor with the current of reducing-gas 
supplied to the furnace. In carrying out 
the invention the iron ore or the ore of 
any other metal that can be reduced by 
hydrogen or carbonic oxide—for the 
process is a general one—is introduced in 
lumps of a suitable size into an electrical 
blast furnace without any solid fuel, but 
with a suitable flux or solvent of an ap- 
propriate nature. Through the bottom of 
the apparatus, below the electrodes and 
above the crucible, a current of hydrogen 
or of carbon oxide is introduced in a dry 
state, such gas being obtained from any 
suitable generator. This current of gas 
has a double function: First—it reduces 
the ore raised by the action of the voltaic 
arc in the furnace to a high temperature, 
and, second, as it passes over the elec- 
trodes it carries away a great amount of 
heat, which it distributes in a uniformly 
decreasing manner in the column or pile 
of ore, which latter thus stores and util- 
izes the heat. The whole heat in the in- 
terior of the furnace is thus utilized in 
its entirety if the pile or column of ore 
has the required volume. In the particu- 
lar case where cast iron or steel is to be 
produced it is necessary that carbon com- 
bine with the iron. This may be at- 
tained by introducing into the reducing 
gas current an casily proportionable 
quantity of a hydrocarbon in the form of 
gas or vapor. When the operation of the 
furnace has once been regulated, the ap- 
pearance of the metal and the test sam- 
ples taken will show whether it is necessary 
to increase or diminish the proportion of 
hydrocarbon. A gas or vapor containing 
carbon in an easily dissociable form may, 
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of course, be employed. In order to ob- 
tain a metal having more or less carbon, 
the iron may also first be melted and sub- 
sequently carburized, as in the Siemens- 
Martin process, by adding a highly car- 
burized alloy obtained by this process or 
in other ways. The process forming the 
subject of this invention thus consists in 
electrically heating and melting the ore 
bv a voltaic are isolated from the mate- 
rial being treated and in simultaneously 
reducing it by means of a current of a 
suitable gas (the air being excluded), and 
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A New Form oF ELECTRIC FURNACE. 


where the object in question is to produce 
cast iron or steel the invention further 
consists in carburizing agents introduced 
through the medium of the reducing-gas 
current. 

Mr. Carl T. J. Oppermann, an elec- 
trical engineer, residing in London, Eng- 
land, has invented a new composition for 
use in secondary batteries. The main ob- 
ject is to increase the efficiency and dura- 
bility of the battery by rendering the 
active material harder and less liable to 
disintegration and ensuring more complete 
and more uniform chemical action go as 
to avoid buckling of the plates. In order 
to render the active material harder and 
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more coherent the lead oxide is made into 
paste with dilute sulphuric acid, to which 
is added a small proportion of a binding 
or cementing substance insoluble in sul- 
phurie acid. The substance employed for 
the purpose is bitumen (preferably Trini- 
dad bitumen) dissolved in a light hydro- 
carbon, preferably benzine, the solution of 
bitumen in benzine being diluted with 
alcohol in order to render it miscible with 
the dilute sulphuric acid. The propor- 
tions found to answer well in practice are 
as follows: One ounce bitumen is dis- 
solved in ten ounces (one-half pint) of 
benzine, and this solution is diluted with 
forty ounces (one quart) of alcohol 
(methylated spirit), and this diluted so- 
lution is added to sufficient dilute sul- 
phuric acid (of about specific gravity 
1.170) to make with 100 pounds lead 
oxide a paste of the required consistency, 
or the sulphuric acid solution may be 
omitted, in which case 100 ounces of the 
dilute bitumen solution would be required 
for 100 pounds of lead oxide or the alcohol 
may be omitted from the bitumen solution, 
in which case 100 ounces of solution of 
bitumen in benzine alone would be added 
to 100 pounds lead oxide to form a dry 
mass to which sufficient dilute sulphuric 
acid would then be added to form an 
casily workable paste. After applying the 
above-described paste to the support it is 
dried thoroughly at a low temperature to 
evaporate the solvent of the bitumen, and 
so cause the latter to cement together the 
particles of the active material. The 
cementing action produced by the above- 
mentioned proportion of bitumen gives 
such a degree of hardness to the active 
material as to greatly increase its dura- 
bility without materially affecting its 
ampere-hour capacity; but it is to be un- 
derstood that if the proportion of bitumen 
be materially increased the hardness and 
durability will be so much the greater, but 
the*ampere-hour capacity will be propor- 
tionately less. The plates are “formed” in 
the ordinary way. In constructing the 
battery the grid form of supporting frame 
is used and the mass of active material 
contained in the cells of the grid 1s made 
of so much less thickness than usual that 
it undergoes chemical action throughout 
almost its entire mass, the chemical action 
being rendered so complete and so uni- 
form that buckling of the plates is almost 
entirely avoided and the percentage of 
useful active material is largely increased. 

Although the later types of electric caT 
controllers automatically shut of the 
power as soon as the motorman’s hand 
leaves the controller handle, no means 
have as yet been adopted for automatic- 
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ally applying brakes, should the motor- 
man for any reason be compelled to leave 
his post. Mr. John H. Robertson has se- 
cured a patent upon a device which is ex- 
pected to supply this need. The appa- 
ratus, which is applicable to cars having 
power brakes, is constructed as follows: 
Beneath the platform of the car, and in 
proximity to the lower end of the ex- 
tended stem of the electric controller, is 
placed a cylinder. This is fitted with a 
piston head, the stem of which projecting 
beyond the cylinder is fitted with a rack. 
When the piston is moved forward in the 
cylinder this rack engages with a pinion 
attached to the bottom of the controller 
stem and throws the controller round to 
the off position. The piston head is nor- 


A New AUTOMATIC CONTROLLER DEVICE. 


mally held at the inner end of the stroke 
by a spiral spring contained within the 
cylinder. From the compressed air tank 
of the car a pipe is led to the interior of 
this cylinder. This is fitted with a valve 
which, when opened, admits air to the 
cylinder. An auxiliary pipe, also placed 
beneath the platform and fitted with a 
valve, leads to the brake cylinder. These 
two valves are positively connected to- 
gether so that when either is open the 
other is closed. An auxiliarv platform 
hinged along its forward edge upon the 
main platform is normally held at the 
limit of its upward movement by means 
of springs. To this auxiliary platform is 
attached a lever which operates the’ two 
valves which have been described. The 
operation of the apparatus is as follows: 
The motorman when standing in position 
upon the car rests his weight on the aux- 
iliary platform, thus retaining it at the 
limit of its downward movement. In this 
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position the valve in the pipe leading to 
the brake cylinder is open, enabling the 
motorman to operate the brakes in the 
usual way, while the pipe leading to the 
controller cylinder is closed. As soon as 
the weight of the motorman is removed 
from the platform this is thrown up by 
the springs, automatically admitting air 
to the controller cylinder and throwing 
the controller to the off position at the 
same time closing the valve in the pipe to 
the brake cylinder and applying the 
brakes. While the apparatus as de- 
scribed is Suitable for air brakes alone it 
can easily be modified so as to be ap- 
plicable to any other form of power 
brakes. 

The Electric Storage Battery Com- 
pany, of Philadelphia, Pa., has purchased 
a patent granted to Mr. Hugh Lesley, 
of Philadelphia, on a tank for stor- 
age batteries. As is well known, it is 
usual to place these batteries in lead-lined 
tanks, and the acid solution or electrolyte 
frequently overflows or otherwise works 
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A DRAINED TANK FOR STOgAGE BATTERIES. 


its way between the lead lining and the 
walle. The design of the present inven- 
tion is to overcome thie, and the result is 
accomplished by providing passageways 
between the lead lining aud the outer 
walls, which will permit the escape of 
such electrolyte as finds its wav between 
the two. To this end both the side walle 
and bottom of the tank are provided with 
channels leading either to a common exit 
or to separate discharge exits formed in 
the bottom. These channels gather the 
electrolyte and convey it away instead of 
its being held in the walls as heretofore. 

Mr. Mason Grover, of Bidwell, Ohio, 
has apparently been annoyed by the hum- 
ming of telephone or telegraph wires lo- 
cated near him, for he has devised means 
for preventing the nuisance, and evidently 
thinking so well of it, has obtained a pat- 
ent on the same. He employs rubber 
sleeves or blocks, which are split long- 
itudinally, so that they can be placed upon 
the wires, these blocks having centrally 
disposed annular grooves. In case there 
are two or more line wires, the blocks are 
connected by short pieces of wire having 
their ends wrapped in the grooves. In 
case of a single line the wire attached to 
the body is fastened at its other end to the 
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post. Mr. Grover claims that with the 
use of his device the objectionable hum- 
ming noises are entirely prevented. 

> 


The Electrolysis of Gas Mains. 


On Wednesday, June 11, Mr. Swin- 
burne, president of the Institution of 
Electrical Engineers, delivered a lecture 
before the Incorporated Gas Inetitute on 
the electrolysis of gas and water mains 
by the stray currents from electrical tram- 


DEVICE FOR PREVENTING HUMMING OF 
TELEPHONE WIRES. 


ways. He traced the history of the legis- 
lation as to tramways and the telephone 
and gas and water industries. The present 
position is that tramways may use earthed 
returns, and are not liable for damages to 
gas and water companies if their pipes are 
corroded, provided proper precautions are 
taken by the tramway undertakers to pre- 
vent excessive leakage. The lecturer went 
on to explain how the stray currente arise, 
and how they enter and leave the pipes. 
Electrolytic corrosion only occurs where 
the electricity leaves the metal and goes 
into the damp earth. The methods of 
minimizing leakage are using rails of 
large cross-section; efficient bonding, or 
electric welding, or cast-iron jointing; re- 
turn feedings, return feeders with negative 
“boosters” or “suckers,” and “helpers.” 
The methods of minimizing the effects of 
stray currents are connecting the pipes 
by wires to the power-house, or to parts 
of the rails that are negative to them. 
One of the chief safeguards is that the 
tramways must themselves be the chief 
sufferers by electrolysis, as they have not 
only their own rails to consider, but they 
also use lead-covered cables which are 
very easily attacked, and destruction of 
these cables would be a very serious mat- 
ter. The natural earth currents must 
have effects comparable with those of 
tramway leakage. Lead and iron service 
pipes in metallic contact with cast-iron 
mains are apt to be corroded without any 
extraneous currents. Finally, the lecturer 
held that the tramways do damage pipes, 


but he did not know how far the damage is 
really serious. Time alone will show 
whether the pipes will be seriously at- 
tacked, but if they are really injured the 
companies should approach Parliament 
again later on. Electrolysis is a matter 
of degree and a matter of time.—Model 
Engineer and Amateur Electrician (Lon- 
don). 
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Notes Re Earthing. 

In this paper Mr. H. F. Proctor gives 
the results of a careful study of the 
problem of grounding one conductor of a 
distributing system. Where one conductor 
of a two-wire system is uninsulated 
throughout its length it is advisable to 
have this conductor so arranged that it 
can not be interrupted. Therefore, all 
fuses and switches should be placed in the 
insulated side only. If the uninsulated 
conductor is interrupted at any point the 
current will flow back to the station by 
any path left open to it, and there will be 
risk of electrolysis of gas and water mains. 
Points for and against risk of interrup- 
tion with one grounded conductor are 
made as follows: There is only one-half 
the length of conductor to be kept in- 
sulated; if a ground occurs on the in- 
sulated conductor this at once gives 
trouble; if there be any fault it probably 
develops at once, while if both conductors 
are insulated the fault may not be found 
for some time; there is some saving in 
first cost when but one wire is insulated. 
In three-wire systems all the above argu- 
ments apply. Where a two-wire system 
is grounded at one point only it is inad- 
missible to make a ground on the consum- 
er’s premises, for if a ground occurs on the 
earthed conductor the two grounds will 
shunt the return current of all installa- 
tions on the same distributing system, 
and unless this conductor be protected by 
fuses a dangerous current may flow. 
However, when the three-wire system is 
used it is preferable to incur this risk 
rather than to burn out the lamps. Hence 
no fuses should be used in the neutral, but 
fuses should be placed in the distributing 
circuits. If a conductor is joined to a 
neutral conductor, which is not grounded, 
it must be borne in mind that a ground 
may occur and the conductor treated ac- 
cordingly; hence in two-wire installations 
both conductors should be fused. The 
chief advantage of the three-wire system 
is that it allows distribution at low volt- 
age, but the advantage disappears if the 
neutral be not grounded, since there is 
danger of a shock from the full voltage— 
hence the neutral should always be 
grounded and at as many points as pos- 
sible. Where a distributing system is 
grounded at many points it is probably 
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advantageous to use an alternating sys- 

tem to prevent electrolysis, though this 

might affect non-metallic telephone cir- 

cuits.—Electrician (London), August 1. 
A 


Windings for Ceontinucus-Current 
Dynamos. 


In this section of a serial, Mr. J. A. 
Brunswick discusses the advantages and 
disadvantages of parallel and series wind- 
ings. In parallel windings all irregu- 
larities in the flux furnished by the dif- 
ferent poles, all faults in centering the 
armature with respect to the field cause 
unbalanced electromotive forces, and in 
consequence an unequal division of cur- 
rent between the different armature cir- 
cuits, and are generally accompanied by 
heating of the armature. In particularly 
bad designs this heating is excessive and 
commutation may be impossible. On the 
other hand, parallel windings are par- 
ticularly simple. The choice of the num- 
ber of conductors per pole is arbitrary 
and independept of the number of poles. 
Series-parallel windings, at first sight, 
seem to be free from these defects as the 
undulations of the windings cause a dis- 
tribution of all the circuits under all the 
poles, and hence the electromotive force 
in all the circuits and the currents are 
equal. In multipolar machines with this 
winding a momentary short-circuit occurs 
in the sections passing under the brushes, 
which are thus thrown in tension. When 
commutation is not regular a differential 
current will flow through the connections 
between the brushes. When the contact 
resistance of one brush varies or if one 
brush be removed entirely, the currents 
which would normally pass out here will 
flow out through the other brushes. The 
work of the brushes in the commutation 
of series-parallel windings is very impor- 
tant. Slight variations in the contact re- 
sistance, or vibrations of the brush, change 
the distribution of current among the 
windings. Any irregularities in the mag- 
netic circuit—faults in the casting, pro- 
nounced armature reaction, non-uniform 
distribution of the field in the neighbor- 
hood of the pole-pieces—subject com- 
mutation to all the difficulties of the paral- 
lel winding only in an aggravated form, as 
all the sections under the brushes partici- 
pate in the trouble. These troubles may 


set up heavy currents, resulting in injury 
to the commutator and finally making 
commutation impossible. On the other 
hand, series-parallel windings have the 
important advantage of allowing one type 
of armature to be wound for several volt- 
ages. Where the brushes cover more than 
one segment of the commutator the phe- 
nomena are the same as indicated above, 
but with a slightly more complicated cir- 
cuit. These difficulties, however, are not 
insurmountable, as there are machines 
running to-day with series-parallel wind- 
ings. The next section of this paper will 
take up the theory of armature windings 
as developed by Arnold.—JL’Electricten 
(Paris), July 19. 


Liquid Fuel for Steamships. 

In this paper, which was read by Mr. 
E. L. Orde, at the summer meeting of the 
British Institution of Mechanical En- 
gineers, the subject of liquid fuel was 
taken up in a concise manner and the 
necessary conditions for proper use of oil 
as a fucl were discussed. The subject is 
divided into four heads: The character- 
istics and calorific value of liquid fuel, 
the general conditions which must be ob- 
tained for its proper combustion in boiler 
furnaces, the various types of apparatus 
for burning liquid fuel and the actual re- 
sults which have been obtained. Under 
the first head the composition of petro- 
leum is described and the various methods 
of refining taken up, as these are inter- 
esting in connection with the proper burn- 
ing of the crude material. The two proc- 
esses of refining are the cracking process 
and steam distillation. The first of these 
consists in distilling over the lighter oils 
at temperatures above those at which they 
would both boil under normal conditions. 
This is effected either by allowing the 
products of distillation to condense and 
fall back into the still, or by distillation 
under pressure. There is some question 
as to the actual calorific value of crude 
petroleum. The figures given vary from 
18.6 B. T. U. for Caucasus oil to 19.2 
B. T. U. for Texas oil. Under the head 
of proper combustion it is stated that the 
first effects of the furnace heat on the 
petroleum spray is to liberate hydrocarbon 
vapors and ignite them on the outer sur- 
face of the jet. The ignition raises the 
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temperature of the whole of the jet and 
probably dissociates some of the hydro- 
carbon vapors. As the temperature of the 
flame rises, the hydrocarbons are probably 
all dissociated and burn as CO and H. 
When the conditions are satisfactory the 
flames are opaque and dazzling white in 
color for a distance of some six inches 
from the nozzle of the burner, become 
semi-transparent and almost violet in color 
at the middle of their length, and shade 
into red at the end. If water is present 
in the oil the combustion is incomplete, 
the violet color never appears and the end 
of the flame is dark red and fringed with 
smoke. In some cases where water is 
present in comparatively small quantities 
the end of the flame is white. Three types 


of burner are described. The mechanical © 


spray, spray burners using a jet of steam 
or compressed air, and vapor burners. 
Of mechanical spray burners few have 
achieved success, as it is difficult to devise 
an apparatus which is capable of dividing 
into a fine spray any material so thick and 
viscous as fuel oil. In the most success- 
ful burners of this type the oil is first 
heated to a temperature of 130 degrees 
centigrade, and then forced under a press- 
ure of about fifty pounds per square inch 
through nozzles which impart a vortex 
motion to the oil, causing it to fly into 
spray by centrifugal force as soon as it 
issues from the nozzle. The second type 
of burner is by far the best known. These 
burners use steam as a spray medium in 
general, though there is one type in which 
air is used. Of vapor burners, pure and 
simple, there are but few types. In these 
a small gasifier is heated by means of a 
fire, and as soon as the oil which it con- 
tains is sufficiently heated to give off 
vapor this is lighted. As soon as this 
flame is well established the temperature 
of the furnace is sufficient to maintain the 
vaporizing process. In all these burners 
some form of filter should be included 
and arrangements made for separating 
water from the oil. The actual results 
shown are those obtained in steamships 
only. The consumption of oil per 
horse-power per hour in pounds is shown 
to vary from 1.8 to 1.4. In all these 


vessels triple-expansion engines were used, 
except in one which had a quadruple-ex- 
pansion engine. From the figures given it 
is thought that with a well-designed appa- 
ratus it is possible, by good management, 
to realize in actual practice the full dif- 
ference in calorific value between liquid 
and solid fuels at rates of evaporation 
which are usually obtained in the boilers 
of mercantile vessels—Journal of the 
British Institution of Mechanical En- 
gineers, July. Š 
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Underground Cable Laying. 


In this article Mr. A. T. Stewart con- 


siders some of the conduits used in un- 
derground cable laying. He divides the 
systems into four classes—those using 
bare copper strips, in which the conductors 
are supported on cylinders and laid in 
specially constructed conduits; armored 
or unarmored cables laid direct in the 
earth; drawn-in systems„ using earthen- 
ware conduits or cast-iron pipes; solid 
systems in which the cables are laid in 
some form of trough which is then filled 
with a bituminous compound. The di- 
versity of opinion regarding the re- 
spective merits of these systems is un- 
doubtedly due to the fact that some sys- 
tems are suitable in one quarter and en- 
tirely the reverse in another. The first- 
mentioned system has been used exten- 
sively for low-tension work, thus saving 
the expense of covering the copper with 
insulating material. This construction, 
however, entails other expenses so that 
the ultimate saving may be small or 
nothing at all. This is particularly the 
case where the conduits must be laid so 
that any water finding its way into them 
will be drained away. Further, it is im- 
portant to carry away any explosive gases 
which might collect within the conduits. 
In large distributing systems the con- 
tinual attention required for this method 
is very costly. The second system is 
worthy of notice where first cost is a mat- 
ter of consideration. This method has 
been used successfully in many localities, 
some using armored cables, others simply 
lead-covered cables. In all cases it is ad- 
visable to cover the cable with timber or 
bricks so as to indicate their presence and 
modify the chances of damage when ex- 
cavating. In this system the chief point 
to be considered is the nature of the soil. 
Should there be the slightest signs of 
acids it will be found that sooner or later 
the outer layer of jute rots off, exposing 
the armoring which also gets eaten away. 
This system has the advantage that it is 
cheap, flexible, easy to lay, and the work 
may be carried on despite bad weather. 
The great advantage of the drawing-in 
system is that new conductors can be 
drawn in to replace old ones without dis- 
turbing the streets. The disadvantages 
are: The first cost is great; the system 
is not very flexible since, unless the con- 
duits are laid straight, it is difficult to 
get the cables pulled through. Faults on 
conduits are very expensive to repair. In 
this system also moisture collects in the 
underground conduits and causes more or 
less trouble. It is advisable to run wires 
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through these conduits as they are laid, 
and in this way save the trouble of “rod- 
ding.” The manholes should be large 
and roomy. When cast-iron pipes are 
used lead joints are preferable to cement, 
though in this case they require careful 
caulking to prevent any lead finding its 
way into the inside of the pipe. When 
more than one cable is to be drawn into 
one conduit it is advisable to tie them 
together and draw them in at the same 
time. Where lead-covered cables termi- 
nate with thimbles in the manholes it is 
not advisable to tape the thimble, for this 
collects moisture and creeping electrolysis 
may be set up. Under the last class the 
Brooks semi-solid system is described. 
This consists of a welded wrought-iron 
tube about fifteen inches long. The sec- 
tions are joined together by an ordinary 
screw socket, every alternate length being 
connected by means of a T-coupling. At 
this point the semi-solid oil is introduced 
into the pipe. It is important in this 
system that the cables and tubes be thor- 
oughly dry and free from all moisture. 
This is accomplished by sending an ex- 
cessive current through a special wire 
built in the cable. The advantages of this 
system are its flexibility, its little liability 
to be affected by moisture, and it can be 
laid in large cities where space is re- 
stricted. Earthenware troughs have the 
disadvantage of not being more than 
eighteen inches or two fect long, thus re- 
quiring numerous joints. They are also 
very liable to damage and not at all con- 
venient for rounding curves. Wood 
troughs, well creosoted, are most con- 
venient. They can be made in any length 
and proper bonds easily made at the 
joints. It is important in these solid sys- 
tems that the bitumen should get well 
underneath the cable, and the best way to 
effect this is to run in a thin layer of 
compound before the cables are laid. 
When laying solid systems in wet 
weather care must be taken that the 
troughs and cables are kept dry until the 
compound is run in. The article con- 
cludes with the description of the extra 
high-pressure mains for transmitting 
three-phase currents as constructed for 
the Manchester Corporation, England. 
These cables have three cores, are 
sheathed with lead and armored with a 
galvanized steel wire. The lead sheath- 
ing is connected to iron clips in the 
troughs and in this way effectively 
grounded. Where lead sheathing is used 
every precaution should be taken to en- 
sure a thorough metallic connection be- 
tween the sheathing of all cables. The 
best way of doing this is to securely bond 
the lead sheathing to the joint boxes.— 
Electrical Engineer (London), August 1. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Magnetic Floiation and Wattmeters. 


In the accompanying illustrations are 
shown the principles upon which are based 
the wattmetera constructed under the 
patents granted to William Stanley and 
Frederick Darlington, and to Otto Titus 
Blathy, of Budapest, Hungary. These 
patents cover the use of an alternating- 
current motor device, operating to in- 
tegrate in proportion to the electrical 
energy in circuit, and the use of the mag- 


APPARATUS. 


— 


should be in condition to install when re- 
ceived from the makers without any ad- 
justment further than that necessary to 
set it up for #mmediate operation. It 
should be so constructed as to maintain 
its original accuracy of registration with- 
out recalibrating, cleaning or repairing. 
It should be sealed in a dust, bug and 
moisture-proof case in order that the 
mechanism may not be blocked by rust 
and dirt. 


Fic. 1.—Core AND Disc IN POSITION, MAGNETICALLY 
SUSPENDED ON Prano WIRE GUIDE. 


netic suspension or flotation system which 
sustains the moving part of the meter in 
a frictionless manner. 

The business of electric lighting and 
power distribution from central stations 
has grown to such a volume that a uni- 
form unit of measurement is necessary in 
the conduct of trade between corporations 
generating and distributing electric cur- 
rent and consumers purchasing the cur- 
rent. Custom and convenience have led 
to the almost universal adoption of the 
kilowatt-hour or the thousand-watt-hour 
as the unit by which electric current is 
bought and sold. The large business now 
carried on necessitates an accurate means 
of measuring by an established electrical 
unit. 

The wattmeters in which this system 
is employed, the manufacturer claims, 
have been perfected after long investiga- 
tion of the causes of trouble arising in the 
commercial use of meters which have been 
devised from time to time and give more 
or less satisfaction under their varying 
conditions. A satisfactory meter must be 
a strong mechanical instrument and 


is a hardened steel cone or ball. The in- 
ventors of this system in an endeavor to 
obviate some difficulties which have been 
claimed to be inherent in such a method 
of support have diecarded all supporting 
bearings. There are no jewele nor pivots, 
and no mechanical apparatus which can 
be affected by vibration. The rotating 
disc of the meter is of aluminum rigidly 
secured to a soft steel core. This core has 
a small hole drilled longitudinally from 
end to end through the centre. Small 
phosphor-bronze rings are accurately lo- 
cated at the ends of the hole. The core 
and disc are placed in position, as is shown 
in Fig. 1, and a short piece of piano wire 
is drawn tightly through the hole in the 
core and rings and supported in position 
by two stationary steel plugs placed one 
above and one below the core. The wire 
thus drawn becomes a straight, stiff guide 
between the plugs passing through the 
vertical axis of the core. The core is thus 
free to revolve around this guide. The 
only points of contact between the wire 
and the core are on the bronze rings. 


Fig. 2.—AssEMBLED PARTS OF WATTMETER PRIOR TO BOXING. 


The ordinary form of motor meters is 
made with the moving part of the instru- 
ment vertically supported, rotating on an 
end-bearing. In order to make the fric- 
tion of meters as small as possible the 
end-bearing is usually constructed of sap- 
phire, while the end of the vertical staff 


A magnetic field is created by a perma- 
nent magnet “Y,” referring to Fig. 1, 
which magnetizes the stationary steel 


plugs “A” and “B.” The magnetism 


passes between the plugs through the steel 
core, and attracts the core and disc sup- 
ported thereon in an upward direction, 
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leaving them free from all mechanical 
support and holding the core in a definite 
position in space. This method of sup- 
port is termed “magnetic flotation.” The 
inventor claims that by this form of sup- 
port, no matter how violently the core and 
disc, that is, the moving element of the 


meter, may vibrate in response to the cur-. 


rent actuating the meter, such vibration 
can not injure the instrument, as the 
vibrated part floats in the air without 
mechanical support. In this manner it is 
possible to construct an instrument having 
a permanent and very small friction co- 
efficient, and a meter which will not wear 
or change its constant for years. 

There are no devices for balancing the 
meter to give it initial starting torque 
from the shunt current to improve its 
accuracy on light loads, this accuracy being 
secured by eliminating all possible fric- 
tion. The manufacturer claims to have 
perfected a meter which is so free from 
friction that it is ready to respond to the 
first impulse of current. Starting or 
light-load adjusting devices sometimes 
cause trouble with the effect of making 
them run on a shunt circuit, or, as it is 
commonly called, “to creep.” These in- 
struments have been especially designed 
with the parts so adjusted and clamped 
together that humming and other noises 
due to the current are prevented. Fig. 2 
shows the detail of the assembled parts 
of the wattmeter, prior to their boxing 
in and sealing in the containing-case. 
The method of installing is very simple 
and plainly marked, so that with the posi- 
tive directions issued with each instrument 
there should be no trouble in putting 
them properly and effectively into service. 

The Stanley Instrument Company, of 
Great Barrington, Mass., is the manu- 
facturer of this apparatus. 

era 

The Industrial Works, of Bay City, 
Mich., one of the largest manufacturers of 
railroad wrecking cranes in the world, 
will shortly install a large amount of ad- 
ditional electrical apparatus for the opera- 
tion of its shops. A recent purchase from 
the Westinghouse Electric and Manufac- 
turing Company includes a 150-kilowatt 
direct-current generator, which will be 
used to furnish current to eighteen or 
twenty direct-current motors already in 
use in the plant; a 200-kilowatt two- 
phase alternator, and a number of induc- 
tion motors. The alternating-current ap- 
paratus will be used entirely for power 
distribution. In addition to wrecking 
cranes, the Industrial Works also manu- 
factures smaller cranes and transfer 
cables. 


v 
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A Novel Double Generating Set. 


The wide extension in the use of the 
direct-connected dynamo and engine, 
with the coincident development and per- 
fecting of the modern, high-speed engine, 
has also witnessed the adaptation of these 
machines for many special requirements. 
For instance, in situations where the syn- 
chronous rotation of two dynamos is de- 
sirable, as in the three-wire system of 
to-day, the utility of employing a single 
engine to drive two direct-connected gen- 
erators will be apparent. 

In the accompanying engraving is 
shown a novel and handsome generating 
set comprising a centre crank engine 
and two direct-connected generators. 
A good idea of the general arrange- 
ment, as well as of the generators 
and governor-wheel, is to be had from 
the illustration. The two generators and 
engine are bolted to the same cast-iron 
subbase, the engine bed being near the 
centre of the aubbase, and the field frames 
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and the boxes are lined with the best bab- 
bitt metal. 

The valve motion is obtained from an 
eccentric which is controlled by a shaft 
governor. This governor is especially 
adapted to the kind of machine under 
consideration, because of the great regu- 
larity of speed required for electric light- 
ing service. It is light and effective and 
possesses two means of adjustment. 

In the design of this engine the essen- 
tial feature of lubrication has been most 
carefully considered. The crank disc and 
connecting rod are enclosed and run in 
oil, while the wrist-pin bearing is pro- 
vided with a cup which is supplied with 
oil from the same source. The outboard 
bearings are of the standard Buffalo ad- 
justable type, ring oiling and self-align- 
ing. The entire oiling system of this 
engine is not only efficient, but most 
economical of lubricant. 

The great ease with which all parts of 
this generating set may be reached for 
adjustment is a feature of the design. 
The engine is constructed by the Buffalo 


A NovEt DOUBLE GENERATING SET. 


of the dynamos on either side. The two 
ends of the shaft are carried in outboard 
bearings which are likewise secured to the 
subbase. The main shaft carries the two 
armatures and the large governor-wheel 
as well. 

The cylinders of this engine are pro- 
vided with an efficient dead-air insulating 
space, and a polished sheet-metal cover- 
ing. The cylinder is of approved design. 
The piston is remarkably firm and light, 
combining maximum strength with mini- 
inum cylinder wear. 

The crank-shaft is a single forging of 
the best open-hearth steel, to which the 
counterbalancing discs are so fastened as 
to reduce the vibrating and shaking forces 
to a minimum. The connecting rod is 
of forged steel, and has a cross-head pro- 
vided with a bronze box, which may be 
adjusted by means of a wedge and two 
screws. The crank end is of the locomo- 
tive strap type, with a wedge adjustment, 


Forge Company, of Buffalo, N. Y., and 
may be arranged for direct-connection to 
one or two generators of any standard 
make. 


National Association of Stationary 
Engineers. 


The local associations at Chicago of the 
National Association of Stationary En- 
gineers have made arrangements with the 
Dearborn Drug and Chemical Works to 
use their offices and laboratories, situated 
on the first floor of the Rialto Building, 
145 Van Buren street, as headquarters for 
the delegates and visitors going through 
Chicago on their way to the convention at 
Boston, on Saturday and Sunday, August 
30 and 31. The offices will be open at 
six o'clock Sunday morning and remain 
open until train time. Refreshments will 
be served. Arrangements have been made 
to take care of the ladies, and they will 
be taken to the depot in carriages. Dele- 
gates and visitors will take their grips and 
baggage direct to these headquarters. 
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Some New Features in the Manufac- 
ture of Underground Conduit and 
Special Clay Products. 


In the accompanying illustrations are 
shown a special form of multiple duct 
made in two, three, four, six and nine- 
duct, each three and three-eighths inches 
square bore, and a third-rail insulator of 
special design and manufacture. These 
ducts are made of rock clay, are thor- 
oughly vitreous and impervious to mois- 
ture, and are exclusively the only duct 
made of this style of clay. The Standard 
Vitrified Conduit Company, of New York 
city, has established one of the largest fac- 
tories in the world for the manufacture of 
these products at South River, N. J., 
where it has over 150 acres of solid rock 
clay. 

Mr. R. W. Lyle, the president of the 
company, has had an experience of thirty- 
five years in the art of clayworking; he 
has invented a system of keying the joints 
of multiple duct which is very advan- 
tageous for all kinds of construction. In- 
stead of having a single hole or a series 
of holes through the internal part of the 
duct and dowels to correspond, slots are 
cut in the sides of the conduit; into each 
a steel key having the shape of an elon- 
gated keystone is fitted, obviating the 
necessity of the workmen having to guide 
the conduit together by any internal align- 
ment ; all the alignment being made from 
the outside, is visible and easily reached. 
Another form of duct for very rapid con- 
struction is one in which a receptacle is 
punched about two inches in depth in each 
end of the conduit and a creosoted wooden 
block, with its edges scalloped so as to 
meet the rounded face of the conduit, is 
inserted. As each section of the conduit 
is laid one of these blocks is inserted in the 
end of the conduit and the next conduit 
brought up and very quickly adjusted. 

In addition to multiple duct, the com- 
pany will make single duct in two forms; 
one with a self-centering joint, and an- 
other with plain butt ends. 

The insulator shown in the illustration 
is what is used entirely on the Manhattan 
Elevated Railway system, in New York 
city, and by the Westinghouse Manufac- 
turing Company, in London. This is a 
block of solid vitrified clay about six 
inches in cross-section and four inches in 
depth. The block is mounted on a cast- 
iron stool fitted with four bolt holes. 
Two segmental clamps rest on the top, 
the clamps having overlapping flanges 
and these are drawn tightly to grip the 
rail by a threaded bolt and nut. 

The capacity of the new plant will be 
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25,000,000 feet per annum. The property, 
located as it is on the South River, af- 
fords every advantage for export ship- 
ments or to other water points. Several 
railroad systems run through the property 
and also give great facility for convenient 
shipment. 

The conduit for the rapid transit tun- 
nel in New York city, and for the under- 
ground work in Boston, Philadelphia and 
Ohio, with many other large propositions, 
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were all made under the supervision of 
Mr. Lyle. 

The corporation has retained a full 
corps of skilled mechanics that has been 
with Mr. Lyle for many years. 

Mr. B. S. Barnard, who was sales man- 
ager with the old company in the conduit 
business, is now vice-president and secre- 
tary of the Standard Vitrified Conduit 
Company. He reports that the factory is 
now in full operation and that he has se- 
cured orders in the new conduit svstem of 


MANHATTAN THIRD-RAIL INSULATOR. 


the Bell Telephone Company, Atlanta, 
Ga. ; the municipal subway system at New- 
castle, Pa., which is being installed by 
Regan and Mulock, contractors, and also 
a number of other large propositions 
which will not require shipment until 
later in the season. 


T 


Magnet wire is copper wire covered 
with a winding of cotton or silk thread. 
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The Aeronautic Competition at the 
Universal Exposition. 


Among the rules and regulations gov- 
erning the aeronautic competition to be 
held during the Universal Exposition at 
St. Louis, in 1905, for which the corpora- 
tion has appropriated the sum of $200,- 
000, one is of great interest as relating 
to electrically driven airships. The sum 
of $100,000 is offered as a grand prize to 
be competed for and awarded under cer- 
tain rules and conditions. The sum of 
$50,000 has been appropriated for minor 
and subsidiary prizes for competitions 
between airships, balloons, airship motors, 
kites, ete. The remaining $50,000 is re- 
served for expenses incident to the com- 
petition. 

One prize of $3,000 is to be awarded 
for a successful attempt to drive an air- 
ship motor by energy transmitted through 
space, either in the form of electrical 
radiation or in some other form of elec- 
trical energy, to an actual amount of one- 
tenth of a horse-power at the point of 
reception and at a distance of at least 
1,000 feet. The test must be made on the 
exposition grounds by experts satisfactory 
to the jury. 


—_————_- > e—_—_—_—_ 
Electric Storage Batteries. 


The Exide battery, manufactured by 
the Electric Storage Battery Company, 
of Philadelphia, Pa., combines the three 
necessary features of a commercially suc- 
cessful automobile battery—high capac- 
ity, long life and freedom from structural 
weakness. 

The Exide battery is the result of a 
most careful series of tests made by the 
Electric Storage Battery Company in the 
operation of vehicles by the New York 
Transportation Company; thie latter 
company, after a year or more of contin- 
uous service with seventy-five eete of the 
Exide accumulators, deciding that these 
batteries provide a sufficient mileage 
capacity for all classes of service together 
with a cost of operation, including main- 
tenance, which is reasonable. 

Runs of over sixty miles have been fre- 
quently made and a conservative estimate 
of the life of these cells is placed at 6,000 
miles. An interesting statement is made 
by an engineer who has had under his 
personal observation hundreds of elec- 
trical vehicles in daily service to the effect 
that the Exide battery is “better adapted 
to its work than some other portions of 
the equipment, and in point of mainte- 
nance cost is a smaller factor in the total 
expense than are, for instance, the rubber 
tires on the vehicle it runs.” 
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A Speed-Regulating Device. 

A new device along the line on which 
many inventors are just now approaching 
the Patent Office—another attempt to 
solve the problem of greater convenience 
in speed variation of machinery—is illus- 
trated in the accompanying engravings. 
Figs. 1 and 2 illustrate a speed-regulator 
invented by Henry P. White, manager of 
the New Era Manufacturing Company, of 
Kalamazoo, Mich. Fig. 1 is an end eleva- 
tion and Fig. 2 is a side view, the former 
having the tight and loose pulleys re- 
moved. The inventor has set out with the 
intention to provide a speed-regulator of 
the cone-pulley type which may be applied 
in combination with any desired source of 
power, and to every class of machines 
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Fras. 1 AND 2.—END AND SIDE ELEVATIONS. 


which, in practice, is required to run at 
various speeds. The design also embodies 
a construction in which the different por- 
tions of the contact surface of the belt 
travel at the same relative speed upon the 
surface of each cone, thus avoiding the 
necessity of a compensating constant slip 
at the contact surface of the belt. 

The natural advantages which the in- 
ventor claims for this improved mechan- 
ical speed-regulator are, first, its range of 
‘variations in speed is practically un- 
limited, as it may be designed to secure 
any variation which practice will de- 
mand; second, its spring-regulated belt- 
tension acts as a safety governor in the 
operation of machinery; third, its auto- 
matic speed-indicator makes it possible 
for the operator to always know at what 
speed his machine is running; fourth, the 
easy and practical means it provides for 
securing any speed intermediate to the 
two extremes embodied in the design of 
the machine does not require the operator's 
hands to come in contact with the belt; 
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- fifth, its simplicity of construction which 


climinates every undesirable complica- 
tion. 

The main frame is indicated by A, and 
B is the driven cone mounted upon a shaft 
which carries the tight and loose pulleys, 
through which power may be applied to 
the machine. A corresponding cone, C, 
is mounted upon a shaft located at right 
angles to the one on which cone B is 
fastened, the pulley, C’, being the medium 
by which power may be delivered from the 
machine. A track, E, is fastened to the 
main frame, or is a part of A, having a 
sliding frame, D, with a shaft, I, and 
idlers, H. G is a screw and hand-wheel 
by means of which the sliding frame may 


he moved along the track, E. 

The dotted lines show the 
position of the belts when 
the sliding frame is moved 
to the opposite end of the 
track, and the relative places 
at which the belts are ap- 
plied will also indicate the 
proportionate speeds of the 
cones.. Of all frictional 
devices used to transmit 
mechanical force the belt 
and pulleys have proved the 
most practical and econom- 
ical; where the contact sur- 
faces of the belts travel at 
the same relative speed on 
all the pulleys involved, 
there is practically no loss 
from friction except in the 
journals of the revolving 
portions of the machine. 
The devices shown embody 
this feature of such vital 
import to success in prac- 
tice. 


De 


New Telephone Apparatus. 


Manufacturers are constantly endeav- 
oring to popularize the application of 
telephone apparatus for residence and 
neighborhood intercommunication. The 
past year has seen many forms of equip- 
ment, which have had more or less excel- 
lence; the demand for this class of tele- 
phone service is rapidly on the increase, 
and the designing of every piece of effi- 
cient apparatus is readily seized, to do 
away with the older form of tube and an- 
nunciator communication. 

The accompanying illustrations repre- 
sent a typical apparatus which has re- 
cently been brought out, and the manu- 
facturers claim this to be one of the sim- 


plest and most complete telephone equip- | 


ments on the market. It has been the 
effort of the makers to embody the highest 
grade apparatus with a low nominal 
price, so that the scope of its use might 
be universal. In introducing this equip- 
ment, the endeavor has been made to place 
on the market an equipment adaptable to 
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the requirements of people in general who 
are not versed in telephone construction, 
as well as those of the practical electri- 
cian. The instruments are so designed 
that any one may install them, and the 
fact that by this simple method one is able 
to maintain direct communication be- 
tween house and stable, one room and an- 
other, or between neighbors’ houses by 
the use of one wire will, the makers be- 


House TELEPHONE, FRONT View. 


lieve, bring the practicability of these 
telephones within the reach of every one. 
The outfit consists of two telephones, each 
telephone being supplied with a double- 
pole watch-case receiver, single-gong bell, 
with platinum points on mechanism, two 
Columbia dry cells, the latest self-con- 
tained hook, and a high-grade trans- 
mitter. The telephone cases are fur- 
nished in ebony and oak, and as the bat- 
teries are secured in the box with the 
instruments it is not necessary to open 
the telephone when set up. By sim- 
ply fastening the ends of the wire 
to the backboard, according to directions, 


House TELEPHONE, BACKBOARD REMOVED. 


a return call system is complete and ready 
for use. One hundred feet of wire, 
screws and staples are also furnished with 
each installation, and these telephones, 
it is stated, will talk and ring over a dis- 
tance of 1,000 feet. 

The Haines & Noyes Company, 118 
West Jackson Boulevard, Chicago, Ill., 
are the manufacturers of this new equip- 
ment, which is known as the “Hanoy Jr.,” 
and the company feel certain that the in- 
strument is of such design and general 
application that it will meet with a very 
popular demand. 
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The National Electric Light 
Association. 


From the present date until January 1 
any company can join the association by 
paying the annual dues. After Januarv 
1 an entrance fee of $25 will be charged. 
The great increase in membership since 
the Cincinnati meeting bears evidence to 
the fact that this new rule is appreciated. 
The following new members have recently 
been added to the roll: 


Akron, Ohio—The Northern Ohio 
Traction Co. 

Bellevue, Pa.—Ohio Valley Electric 
Co. 

Canon City, Col_—The Colorado Elec- 
tric Power Co. 

Danville, Pa. — Standard Electric 
Light Co. 

Dixon, Ill.—Dixon Power and Light- 
ing Co. 

Ionia, Mich.—Ionia Electric Co. 

Kenosha, Wis.— Kenosha Gas and 
Electric Co. 

Leipsic, Ohio—Leipsic Electric Light, 
Heat and Power Co. 

Lyons, N. Y.—Wayne Co. Electric Co. 

Lynchburg, Pa.—Lynchburg Traction 
and Light Co. 

Niagara Falls, N. Y.—Buffalo & Ni- 
agara Falls Electric Light and Power Co. 

Pottsdam, N. Y.—The Pottsdam Elec- 
tric Light and Power Co. 

Pocatello, Ida.—The American Falls 
Power, Light and Water Co. 

Richfield Springs, N. Y.—Richfield 
Springs Electric Light and Power Co. 

Rhinelander, Wis.—Rhinelander Light- 
ing Co. 

Stockton, Cal.—Stockton Gas and 
Electric Co. 

Waynesboro, Pa.—Waynesboro Electric 
Light and Power Co. 


-——_ao—__-—_—— 


The Manufacture and Use of Bri- 
quettes in Germany. 


Among the several branches of German 
industry: which deserve the attention of 
Americans by reason of their economy, 
their recovery or utilization of some raw 
material which exists unused in our coun- 


try, or because they involve the most in- - 


telligent application of scientific knowl- 
edge to technical processes, may be reck- 
oned the manufacture of briquettes from 
brown coal, peat and the dust and waste 
of coal mines. As has been stated in pre- 
vious reports of this series, briquettes 
form the principal domestic fuel of Ber- 
lin and other cities and districts in Ger- 
many; they are used for locomotive and 
other steam firing, and are employed for 
heating in various processes of manu- 
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facture. For all these uses they have 
three tangible advantages: They are clean 
and convenient to handle; they light 
easily and quickly, and burn with a clear, 
intense flame; they make practically no 
smoke, and are, withal, the cheapest form 
of fuel for most purposes. 

Like most other important German in- 
dustries, writes Consul-General Frank H. 
Mason, from Berlin, the briquette manu- 
facture is controlled by a syndicate which 
includes among its members thirty-one 
firms and companies, or more than nine 
tenths of all the producers in this country, 
and regulates the output and prices for 
each year. From the official report of the 
syndicate for 1901, which has recently ap- 
peared, it is learned that the total output 
during last year was 1,566,385 tons, to 
which is to be added the product of 
makers outside the syndicate, consumed 
at works, small retail sales, etc., making 
a grand total of 1,643,416 tons. 

The average selling price in large quan- 
tities was 13.33 marks ($3.16) per ton, 
against 12.27 marks ($2.92) for the year 
previous, so that, notwithstanding the gen- 
eral relaxation of industrial activity and 
the diminished pressure upon the coal 
supply, the ruling price was the highest 
that had been realized since 1891. Of the 
1,566,385 tons sold by the syndicate last 
year, 749,208 tons were taken by the 
German railways, 124,380 tons were sold 
to retailers, 497,136 tons were sold to fac- 
tories and works of various kinds, and 
149,089 tons, or 9.8 per cent, were used 
by German merchant steamers and the 
navy or exported to the German colonies 
or neighboring European countries. 

The following tabulated statement 
shows the production, the sales of the 
syndicate and the mean price per ton for 
the past eleven years: 


l 
' Produc- | Syndicate. 


Year. ' tion. Sales of Price per Ton. 
Tons. Tons. 
Marks 

1891......... | 482.495 202.780 12.67 $3.02 
TAU E 538.075 516.508 10.47 2.49 
1583. ..aseese | 694,025 645.144 9.08 2.16 
) Fob. rn 145.414 719,25 8.82 2.10 
DRUG beans 496 363 TBU, 185 9.07 2.16 
186 a4 vase 830, 985 818.300 9.34 2.22 
SOT... cee 013,732 934,221 9.99 2.38 
1SUS . 0. cee 1,078,113 1,245,269 10.22 2.43 
Bah. D. a 1.530.816 1,485,130 10.66 2.34 
1900......... 1,063 928 1.519.811 12.27 2.92 

: 8.17 


The syndicate produces, to a large ex- 
tent, briquettes made from coal screen- 
ings, which require a matrix or binder of 
some plastic, inflainmable material, and 
for this purpose 116,956 tons of mineral 
pitch were used, which cost, on an aver- 
age, about $10.25 per ton, delivered. 

It need hardly be said that the general 
use of briquettes for domestic fuel in a 
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large, densely built city, as well as for 
generating steam in a number of electric 
generating plants and factories, must 
have a decided and beneficial influence in 
reducing the smoke, which, in most 
American cities, has become a persistent 
and oppressive nuisance. Berlin, al- 
though a busy manufacturing city, ranks 
as one of the cleanest and best kept in 
Europe. One of the first things usually 
noticed by American and English 
travelers visiting the German capital 
for the first time is the absence 
of that cloud of dusty smoke that 
overhangs so many towns and cities 
in our country. The reason for this lies 
in three facts: The preponderant use of 
coke and briquettes, which are practically 
smokeless; the skillful, scientific construc- 
tion of boiler furnaces and chimneys; 
and, finally, the high standard of skill 
that is taught and enforced among fire- 
men who stoke furnaces with coal for 
steam and manufacturing purposes. It 
is not every strapping laborer who can 
shovel coal who is permitted to stoke a 
boiler furnace in this country. Before he 
can assume such a charge he must be 
taught the theory and practice of eco- 
nomical, scientific firing, by which the 
coal is distributed in such a manner and 
quantity over the grate surface as to se- 
cure the most perfect combustion of its 
volatile elements. The Silesian coal used 
here in most large steam plants and fac- 
tories is rich in bitumen and would rank 
below many of the bituminous coals of 
the United States, and yet the long, dense, 
trailing clouds of smoke from mill and 
factory chimneys, which are so familiar 
a sight in many American cities, are 
rarely seen in this section of Germany, 
where the indiscriminate shoveling of raw 
bituminous coal into the steam and other 
furnaces is considered an ignorant and 
wasteful proceeding. 

Coke making in retort ovens, by which 
every element is saved and bituminous 
coal converted into smokcless coke and 
gas, is another important factor in Ger- 
man fuel economy and abatement of the 
smoke nuisance. If American munici- 
palities beyond the economic range of an- 
thracite are ever emancipated from their 
present vassalage to the smoke incubus, 
it will be through the enforced use of one 
or more of three forms of prepared fuel, 
viz., coke and fuel gas made in closed 
ovens from bituminous coal, and 
briquettes made from lignite, peat and 
other inferior materials by processes 
which have been invented, tested and 
proven to be efficient by the older and 
more economical countries of Europe. 


[ COMMERCIAL NEWS |) 


DOMESTIC AND EXPORT 


A LARGE PLANT FOR MINNEAPOLIS—It is 
rumored that a plant which will cost some 
fifteen million dollars will soon be built by 
the Twin City Rapid Transit Company, of 
Minneapolis. Engineers have been looking 
over the ground for an available site for a 
power plant and it is expected that a de- 
velopment will be planned for some situa- 
tion on the Missouri River. 


TROLLEY COMBINE IN NEW JERSEY—It is 
understood that there is being formed in 
New Jersey an immense street railway com- 
vination. The deal will take in all the street 
railway systems of Hudson, Essex, Union, 
Passaic and other parts of rorthern Jersey, 
the middle Jersey system including Middle- 
sex and Monmouth, the seacoast system, all 
the principal lines in southern Jersey and 

the lines on Staten Island. The scheme 
contemplates many changes and improve- 
ments, extension of roads and a tunnel under 
the kills from New Jersey to Staten Island. 


BALTIMORE TUNNEL NUISANCE — Mayor 
Hayes has approved the ordinance recently 
passed by the city council, requiring the 
Baltimore & Ohio Railroad Company to 
substitute electric motors for the steam 
locomotives for hauling freight trains 
through the tunnel which passes under the 
main section of the city. The adoption of 
the ordinance is in response to the popular 
complaint that the locomotives threw such 
a quantity of smoke and cinders at the tun- 
nel openings as to constitute a public 
nuisance. The Baltimore & Ohio company 
will comply with the ordinance as speedily 
as electric motors can be constructed. 


New GERMAN ATLANTIC CABLE—The Ger- 
man Atlantic Telegraph Company in 
Cologne is issuing four per cent debentures 
to the amount of 20,000,000 marks to pro- 
vide for the cost of laying a second cable 
between Germany and the Urited States, 
the present cable having already proved 
inadequate for the increacing traffic. A 
new agreement has, at the same time, been 
concluded between the company and the 
Imperial Postal Administration, whereby 
the company’s privilege is extended until 
1945, and the following stipulations are 
made: “Provided that by 1904 the second 
cable is ready, as far as the Azores, the 
Imperial Exchequer will pay the company 
for the year 1904 a fixed compensation of 
750,000 marks, and provided that the whole 
cable is ready in January, 1905, the com- 
pany will receive from the Exchequer a 
yearly subsidy of 1,710,000 marks until 
1944.” 


INCREASE IN ImMporrs—An_ increase of 
$10,000,000 in imports of iron and steel 
manufactures, and a decrease of $19,000,000 
in the exports of that class of articles is a 
striking characteristic of the commerce of 
the year just ended. Mr. James M. Swank, 
secretary of the Iron and Steel Associa- 
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tion, explains this in his annual report in 
the following way: In 1899 and imme 
diately preceding years, the iron and steel 
industries in Europe were exceptionally 
prosperous. There was an active demand 
and prices were high. In the years just 
prior to 1899 the prices of iron and steel 


in the United States were lower than ever 


before. Under these conditions we naturally 
founu opportunities to dispose of our sur- 
plus iron and steel products in neutral 
markets, and even in the home markets 
of our European competitors. The activity 
of the export trade of iron and steel was 
exceptional and abnormal. Now, however, 
not only is Europe adopting our improved 
methods of manufacture, but will always 
have cheap labor, and by these agencies 
can hold its own markets, and actively and 
aggressively contend for the possession of 
neutral markets. It is stated on good 
authority that the low prices which have 
caused the reduction in iron and steel are 
due in part to excessive expcrtations of iron 
and steel manufactures from Germany, 
made at unusually low prices for the pur- 
pose of disposing of an accumulated sur- 
plus, and by the reduced home demand of 
that country. 


AUTOMOBILES IN ALGERIA—The United 
States Consul at Algiers, Mr. Daniel S. 
Kidder, says: “Algeria is a country spe- 
clally adapted to the use of automobiles, 
both on account of its excellent roads and 
the steep grades which prevail. As far 
into the country as roads are built, they 
are constructed with great care and kept 
continually in repair. Many of them are 
military roads adapted for the rapid move- 
ment of soldiers, including, of course, 
artillery and munitions, the railroad being 
wholly inadequate for such purposes. Other 
roads are almost as good, owing to the 
necessity of bringing heavy loads of wine 
from the vineyards of the interior to the 
seaboard. The city of. Algiers has a popu- 
lation of 100,000, about one-half of whom 
ar. of Arabic descent and can not be con- 
sidered as possible purchasers The other 
half, European birth and descent, accord- 


ing to the best obtainable estimate, own | 


900 automobiles and 300 moto cycles. The 
automobiles are exclusively of French 
manufacture. American machines have 
never been tried here, and it is therefore 
impossible to give an opinion as to the 
future prospects for Americen trade. Aside 
from a natural prejudice in favor of France, 
and also the absence of customs duties 
upon the French article, there is no reason 
why automobiles manufactured in the 
United States should not be sold here as 
bicycles and many other machines have 
been sold. Algerians are favorably dis- 
posed to American manufactures of all 
kinds, especially machinery. At present, 
freights from the United States to Algiers 
are very low. The newly established Levant 
Line gives bimonthly service between New 
York and Mediterranean ports. Applica- 
tion for rates should be made to the Ham- 
burg-American Steamship Company, New 
York. city.” 
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TELEPHONE AND TELEGRAPH 


CHESTER, Pa.—Improvements are now be- 
ing made on the lines of the United Tele- 
phone Company. An extension is to be made 
from London Grove south. 


CHATTANOOGA, TENN.—It is stated that 
this city is to have a new telephone ex- 
change within the next few months, owned 
and operated by an independent company. 


NEWARK, N. J.—The Warwick Valley Tele- 
phone Company has acquired the right of 
way to Amity and Pine Island and will be- 
gin the erection of poles in a few weeks. 


Rome, N. Y.—The Rome Home Telephone 
Company’s line is being extended through 
Vernon Center to Knoxboro, and the line 
will be carried on to Oriskany Falls as soon 
as possible. 


HastTinos, Nes.—The Adams County Tele- 
phone Company has been incorporated and 
has applied to the council for a franchise. 
As soon as $32,000 worth of stock is sold, 
the new plant will be installed. 


CHARLESTON, S. C.—The Southern Bell 
Telephone and Telegraph Company has be- 
gun the reconstruction of its system in this 
city, including the laying underground of 
all wires on the principal streets of the 
city, the establishment of a new eystem of 
battery in subscribers’ stations, and gen- 
eral improvements. 


SCHENECTADY, N. Y.—It is stated that a 
long-distance telephone system 1s to be con- 
structed that will accommodate the great 
section of country between Buffalo and New 
York, running through the Mohawk Valley. 
The system will accommodate the whole in- 
terior and much of the northern part of the 
state. There will be two through wires be- 
tween Albany and Utica. 


ITHACA, N. Y.—The Wayne Telephone and 
Telegraph Company and the Lyons Tele- 
phone Company have been consolidated, 
forming the Wayne County Telephone Com- 
pany. The capital of the new company is 
$50,000. It is announced that the contract 
for the construction of a toll-line service be- 
tween Ithaca and Cortland has been signed, 
and it is stated that the line will be built 
and ready for use by September 1. 


Kortricut, N. Y.—The Davis Telephone 
Company has been incorporated, to operate 
between Delhi and other places in Delaware 
County; Worcester and other places in 
Otsego County; Cobbleskill and other 


- places in Schoharie County; Delanson and 


Duane, Schenectady County; the villages of 
Altamont, Voorheesville, Slingerslands and 
Delmar, Albany County, and the city of 
Albany; also to Binghamton and places in 
Chenango and Broome counties. The capi- 
tal of the company is $10,000, and the di- 
rectors are: Ferris E. Davis, James K. Pen- 
fleld, Andrew J. Nicholl, of Delhi. 
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ELECTRIC RAILWAYS 


RICHMOND, IND.—It is stated that the ex- 
tension of the Dayton & Western traction 
line from Eaton, Ohio, to this city will be 
built before the end of the coming winter. 


ToLEDO, OHIo—The Toledo Railway and 
Light Company has announced that it will 
spend about $75,000 in improving its facili- 
ties in this city. Thirty acres of land have 
been acquired, and the construction of car 
shops and storage sheds will be commenced. 


SHARON, Pa—The Cleveland & Sharon 
Traction Company has been incorporated 
and will build a trolley line between Cleve- 
land and Sharon, a distance of eighty-five 
miles. The line will cost over $2,000,000. It 
will connect with a line from Sharon to 
Pittsburg. 


PIERRE, S. Dax.—Articles of incorpora- 
tion were recently filed for the Interstate 
Railway Company with headquarters at 
Canton, S. Dak. The capital stock of this 
company is $50,000,000, and the proposed 
line will extend from Duluth, Minn., to 
Galveston, Tex., with a branch up the Sioux 
Valley into North Dakota. 


NEWARK, OHIO—At the recent meeting of 
the city council, an ordinance was intro- 
duced toegrant a new franchise to the elec- 
tric street railway company, whose present 
franchise has several years yet to run. The 
company is about to expend $100,000 in 
putting the road here in first-class condi- 
tion, and before expending that sum the 
owners desire a new twenty-five-year 
franchise. 


BALLSTON, N. Y.—The Hudson River Elec- 
tric Company, according to a certificate filed 
recently in the office of the Saratoga County 
Clerk, has increased its capital stock from 
$1,000,000 to $3,000,000. This company is 
the owner of the mammoth new concrete 
dam at Spier’s Falls. On September 1 
the transmission of power to the plant of 
the General Electric Company at Schenec- 
tady will be begun. 


AUSTIN, TEx.—The Austin City Street 
Electric Railway Company, recently taken 
out of the hands of the receiver, is to be 
greatly improved. The entire road will be 
reballasted, new ties and rails laid where 
needed, 500 tons of rails having been 
ordered and 400 more tons to be contracted 


for. Several extensions are contemplated, . 


and one to the driving park assured. A 
new car shed and repair shop are to be 
erected. 


RICHMOND, Va.—A road from Hamilton 
to Richmond and also from this city to 
Anderson is being planned by a company 
of promoters headed by Gus N. Hodges, of 
Dayton, Ohio. Falke Brothers, of Mil- 
waukee, railroad contractors, have been 
granted a contract for the building and full 
equipping of the road from Hamilton to 
Richmond. The contract requires that the 
entire line shall be ready for operation by 
Jane 1, 1903. 


LE Roy, N. Y.—yYale University, which 
owns over $50,000 worth of Main street 
property, has given consent for the Buffalo 
& Depew extension to pass its property. 
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The trolley company has agreed to stand 
a large portion of the expense which will 
be incurred by the building of a new 
bridge and to keep a strip of pavement 
ten or twelve feet in width in proper con- 
dition from the west to the east end of 
the village. The advisability of granting 
a franchise will be discussed before long. 


San Francisco, Cau.—The North Shore 
Railroad Company, which lately author- 
ized an issue of bonds amounting to $3,500,- 
000, recently received subscriptions for 
$750,000 worth of the bonds. Among the im- 
provements projected are the converting of 
twenty-five miles of steam railroad into an 
electric line—-a third rail will be laid—a 
2,000-horse-power steam electric station will 
be constructed. This is intended as a reserve 
station, but a part of the plant will be kept 
in operation all of the time in case of in- 
terruption of the current received from the 
Bay Counties Power Company’s transmis- 
sion line. 


PITTSFIELD, Mass.—The incorporators of 
the New York & Berkshire Street Railway 
Company have perfected its organization 
and the following officers were elected: 
President, R. C. Taft, South Egremont: 
treasurer, William C. Dalzell, South Egre- 
mont; secretary, O. C. Bidwell, Great Bar- 
rington; consulting engineer, H. F. Keith, 
of Mount Washington. The proposed line 
is from Copake Lake, N. Y., to the Con- 
necticut River at Springfield, a distance of 
sixty-five miles. It is understood that Mr. 
Whitney and Mr. Westinghouse are taking 
considerable interest in the proceedings, 
in view of the opportunity which the line 
will offer for experimental purposes. 


San Francisco, Cau.—The extension of 
the Oakland Transit lines on the east side 
of the bay south as far as San Jose means 
that there will be a belt about the whole bay 
from San r'rancisco to Oakland by way of this 
city. The United Railroads of San Francisco 
have announced that the San Mateo line is to be 
extended along the peninsula south through 
Redwood City, Palo Alto and Mountain View 
to this city as rapidly as possible. Fran- 
chises have been secured in San Mateo 
County as far south as the boundary line 
oı this company, and the company is ex- 
pected to soon ask for a similar privilege 
in this county. The construction of the 
line is assured, although the date of its 
completion has not been announced. 


Ban@or, ME.—A remarkable expansion 
of the electric railway systems of Maine is 
projected. The line from Bangor to Hamp- 
den is to be extended seven miles further 
down the river to Winterport and there is a 
prospect that this road will run to Frankfort 
and down the bay to Fort Point and Bel- 
fast. The Penobscot Central line has been 
extended to Corinth, twenty-one miles 
from Bangor. Plans are also being made 
for a road from Augusta to Waterville and 
another connecting Augusta with Bel- 
grade Lakes and Oakland. Companies hav- 
ing a capital stock of $200,000 each have 
been organized for the construction of 
these lines. A project in which Governor 
Hill is largely interested contemplates the 
construction of a road across the state 
from the Kennebec River to Penobscot Bay. 
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NEW INCORPORATIONS 


Erik, Pa.—The Keystone Electric Com- 
pany. $400,000. 


SHARON, Pa.—The Cleveland & Sharon 
Traction Company. 


MAMARONECK, N. Y.—The Subway & West- 
chester Construction Company. $400,000. 


New Beprorp, Mass.—New Bedford Gas 
and Edison Light Company. Increased to 
$900,000. 


HELENA, Mont.—The Helena Light and 
Traction Company. Increased from $100,- 
000 .o $250,000. 


LITTLE Rock, ArkK.—Stuttgart Water and 
Electric Light and Power Company. In- 
creased to $50,000. 


St. Louis, Mo.—Portage Home Tele- 
phone Company. $10,000. Directors: H. D. 
Schofield, Claus Brink, E. G. Miller and 
others. 


Los ANGELES, CaL.—Etiwanda Power 
Company. $450,000. Directors: N. W. 
Stowell, George Chaffrey, A. M. Chaffrey. 
Rush Harris, J. W. Swanwick. 


Newark. N. J.—The International Tow- 
ing and Power Company. $100,000. Incor- 
porators: Edward T. Magoffin, Millard W. 
Baldwin and Harry H. Picking. 


St. Patt, Minn.—The Duluth & North 
Shore Telephone and Telegraph Company. 
$25.000. Directors: Arthur Howell, William 
Elder, E. Frankenfield, Ekv Gridley and 
Leo A. Ball. 


CoLuMBus, Onto—The Toledo, Fayette & 
Western Railway Company. $10,000. In- 
corporators: Luther Allen, F. C. McMillin, 
C. M. Stone, F. E. Seagrave, C. E. French, 
C. F. Franklin, J. R. Seagrave. 


MINEOLA, L. I.—Mineola, Roslyn & Port 
Washington ‘Traction Company. $150,000. 
Directors: Isaac H. Odell, Frederick H. 
Parker, Reinbold Fr. Dorn, Gardner P. 
Harrington, Jacob Besant, John A. Fitz- 
patrick, Walter H. Barrett and James J. 
McCabe, all of New York city. 

ALBANY, N. Y,—The Richmond Street 
Railway Company. $190,000. Directors: 
Waldo S. Reed, Englewood, N. J.; William 
T. Newkirk, Paterson, N. J.: Cornelius W. 
Van Voorhis, Mariner's Harbor; Frank J. 
Hammer, De Witt V. D. Reilly, James F. 
Leavy, Brooklyn; Robert P. Barry, Jr., 
Henry M. Haviland, New York, and John 
B. Summerfield, Queens. 

Des Mornes, Iowa—District Telegraph 
Agency. $1,000. Directors: T. P. Cook, 
F. H. Tubbs, W. J. Lloyd, J. F. Morgan, 
C. F. Patterson, all of Chicago. The offi- 
cers are: T. P. Cook, president; F. H. Tubbs, 


vice-president; M. M. Thorp, secretary; 
J. H. Pendry, treasurer, also of Chicago. 
The incorporators are: W. H. Dolebear, J. 
W. Smith, and W. E. Mason, of Des Moines. 


INDIANAPOLIS, IND.— The Indianapolis 
Terminal and Traction Company; $500,- 
000; incorporators: Hugh J. McGowan, John 
D. Thomson, James M. Jones, Clarence 
Winter and W. Kesley Schoepf. Ohio & 
Indiana Construction Company; $600,000; 


directors: Herbert C. Paul and Stephen B. 
Fleming, of Fort Wayne; S. T. Murdock, of 
La Fayette; lemon G. Neely. of St. Mary’s, 
Ohio; J. W. Van Dyke, of Lima, Ohio. 


August 23, 1902 


ELECTRICAL SECURITIES 


The stock market continued in a more or 
less flourishing condition all during the 
week, and further bullish manipulation was 
manifest, and the fine agricultural outlook 
as indicated by government reports has re- 
sulted in a very satisfactory expansion of 


general operations. The upward movement 


has met with very little opposition, and the 
reassuring monetary outlook has helped 
considerable realizing during the week. 
This condition is all the more satisfying, as 
the drawing to a close of the summer sea- 
son bids fair to find the outside speculative 
public taking a decided interest in a con- 
dition which, in that period which should 
have shown the greatest depression, has held 
so strong. With the coming of the cool 
season will begin the return of many inter- 
ests of a speculative nature to the market, 
and the outlook is for a continued success- 
ful session. 

The losses resulting from the protracted 
labor controversies in the coal strike situa- 
tion are totalling into enormous figures, and 
the end of this serious situation is appar- 
ently far off. From time to time there are 
rumors extant which predict the early 
crisis of this affair, and with the coming 
of the cold season the condition is becom- 
ing one of very material consideration. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


AUGUST 16. 

New York: Closing. 
Brooklyn R. Vscias seve ae cesses 66% 
Con. Gas cs eccsctiedastasee eect een 2221, 
Gen- EBleCi ies ssnand teree ie eea 185, 
Kings Co. Elec.................- 202 
Mate (Blt .254. 4 s00eeee tues cute ails 1344 
Met. St. RY eceedecs coer seed ewes 147% 
N. Y. & N. J. Tel. Co............ 175 
Westinghouse Mfg. Co........... 226 
Am. Union Electric Co........... 13% 


New York & New Jersey Telephone stock 
sold during the week at 180. The highest 
price for this stock during 1901 was 18014, 
und the lowest, 160. For Kings County 

*Electric Light and Power, 202 has been 
offered, with 208 asked. 


Boston: 


Closing. 
Am. Telep. & Tel............... 167% 
Edison Elec. ........... 2220 ee eee ee 280 
Mass. Elec. pf.......... cece cence 9714 
New England Tel................. 141% 
Western Telephone & Telegraph... 105% 


For tne first time since its formation, the 
earnings of the Massachusetts’ Electric 
Company show a monthly decrease in June 
gross earnings, which amount to $577,362, 
a falling off of $8.048 compared with the 
same period in 1901. Indications are that 
July earnings will about equal those of a 
year ago, of about $650,000. Gross earn- 
ings of the Massachusetts Electric Com- 
pany since January 1 are $2,635,504, as 
compared with $2.499,601 for the same 
period of 1901. There was a slight advance 
in American Telephone and Telegraph on 
considerable buving during the week, and 
also a good demand for Edison Electric 
TWuminating. 
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Philadelphia: Closing 
Elec. Co. of America............ 85 
Elec. Stor. Bat. cC........0 0. eee eee 90 
Elec. Stor. Bat. pf.............. 90 
Philadelphia Blec................ 614 
Union. Traction: <:.c42.465445402% 47 
United G. I. COs cise ohh ete es 109 

Chicago : i Closing 
Chicago Edison Light............ 175 
Chicago Telep.......sessesossses. 165 
Metropolitan El. pf............. 110 
National Carbon.............0200- 31% 
National Carbon pf............... 100 
Union Traction..................-- 16% 
Union Traction pf.............. 52 


ELECTRIC LIGHTING 


JORDAN, Minxn.—The common council has 
voted to raise money for the construction 
and operation of a city lighting plant, by 
the issuance of short-term bonds, which 
will be purchased by local money. 


Bauuston, N. Y.—The Hudson River Elec- 
tric Company, which controls the electric 
and water-power companies 1a this vicinity, 
has given to the Morton Trust Company 
three supplemental mortgages to secure the 
issue of $5,000,000 in gold bonds. 


READING, Pa.—Philadelphia and Reading 
capitalists have organized the Reading 
Power Company, and will erect a $1,000,- 
000 plant. It is the purpose of the com- 
pany to supply not only the city with power 
required, but also every town and borough 
in Berks County. 


DALLAS, TEx.—The plant and other prop- 
erties of the Dallas Electric Company were 
sold at the United States Receivers’ sale 
recently for $300,000 to representatives of 
the bondholders of the old Dallas Electric 
Light and Power Company. The purchas- 
ers are Boston capitalists. 


WASHINGTON, D. C.—The Water Motor 
and Power Company is said to be planning 
tu erect a large power-house at Great Falls, 
on the Virginia side. The company was re- 
cently incorporated under the laws of the 
state or Delaware with a capital stock of 
$1,000,000 for the purpose of supplying 
power to manufacturing plants. It expects 
to furnish enough power to run many of 
the Washington industries, including street 
car lines, lighting plants, etc. 


NASHVILLE, TENN.—George L. Beech and 
W. W. Fairbanks have closed a transaction 
with Waters, Rogers & Christian, repre- 
senting Chicago and New York capitalists, 
for the transfer of the latters’ rights in the 
water power at Horseshoe Falls on Caney 
Fork River, thirteen miles from McMinville, 
‘enn. The purchasers will at once organize 
a company to develop this force, which is 
estimated at 20,000 horse-power, and which 
is to be utilized for furnishing electricity 
to Nashville and immediate points for heat- 
ing, lighting and cooking purposes. It is 
intimated that the company may build an 
electric line from McMinville to Nashville. 


EvaNston, Itu.—The Evanston Electric 
Illuminating Company has been purchased 
by Mr. Samuel Insull. This company has 
been owned for a number of years by the 
Westinghouse Electric Company, and sup- 
plies Evanston with electric light. With 
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this purchase Mr. Insull becomes the owner 
o. ali the electric lighting plants in the 
important cities along the lake shore from 
the city limits to the Wisconsin state line, 
a distance of between fifteen and twenty 
miles. Exceptions to the ownership of Mr. 
Insull are a small plant at Evanston and a 
small plant at Winnetka. Mr. Insull is 
president of the Chicago Edison Company, 
but that company, it is said, has no interest 
in the lake shore electric plants which have 
just been purchased. 


PERSONAL MENTION 


PROFESSOR FRANCIS B. CROCKER, of Colum- 
bia University, is spending a long holiday 
in Colorado and the western states. 


Mr. WiLLIaAM Corr, of the Sterling Elec- 
trical Manufacturing Company, Warren, 
Ohio, has left for an extended trip to the 
Pacific coast. 


Mr. JOHN ALLEN HAINES, president of the 
Haines & Noyes Company, Chicago, has 
been in New York at the Hotel Savoy for 
the last few days. 


Mr. R. E. GALLAHER, the general manager 
of the New York Insulated Wire Company, 
is recuperating from a serious attack of 
gastric fever at the Thousand Islands. 


Mr. N. F. Brapy, first vice-president of the 
New York Edison Company, proposes to 
spend a month or two in European travel, 
leaving recently on the Celtic for England. 


Mr. C. O. BAKER, of Baker & Company, 
platinum refiners, Newark, N. J., has been 
elected a member of the board of direc- 
tors of the National State Bank of Newark. 


Mr. J. K. Ropinson, agent for the West- 
inghouse Electric and Manufacturing Com- 
pany, will hereafter be addressed at Iquique, 
Chili. Mr. Robinson has sailed from New 
York for that city. 


Mr. E. LEC. HEGEMAN, a young New York 
electrical engineer, has sailed for Chili, to 
be associated with Mr. J. K. Robinson, in 
the Westinghouse interests on the western 
coast of South America. 


Mr. CurARLEs F. Scorr, chief electrician 
of the Westinghouse Electric and Manu- 
facturing Company, and president of the 
American Institute of Electrical Engineers. 
has just returned from England, where he 
has been spending the last few months en- 
gaged on important engineering work. 


rROFESSOR G. F. Sever, of the electrical 
engineering department of Columbia Unli- 
versity, it is announced, has been selected 
as consulting engineer of the Greater New 
York Department of Gas and Electricity. 
This is one of the best appointments in the 
gift of Colonel Monroe, the commissioner, 
and carries a very comfortable salary ap- 
propriation. 


| OBITUARY NOTICE 


Mr. W. A. Scott, president of the Illinois 
Wire Company, died in Chicago on August 
9. Mr. Scott until recently was president 
and owner of the Marshfield & Southeastern 
Railroad and the Scott Lumber Company. 
He was forty-three years old, and js sur- 
vived by a widow and one son. . 
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INDUSTRIAL ITEMS. 


THE Continuous Ram JOINT COMPANY OF 
America has transferred its English account 
to Mr. L. P. Wimby, 20 King William street, 
London, E. C. 


THe LOWELL WRENCH Company, Worcester, 
Mass., is meeting with a great demand for its 
popular lag screw wrench. This is an ex- 
cellent tool for railway work, besides having 
an almost universal application. A. W. 
Secor, 110 Liberty street, is the New York 
agent. 


SARGENT, Conant & Company, Boston, 
Mass., have secured the contract for the en- 
tire mechanical and electrical equipment for 
the new plant at Philadelphia of the Cromp- 
ton & Knowles Loom Works, of Worcester. 
Power for the entire works will be developed 
and distributed electrically. 


CotoneL S. G. Booker is establishing an 
office at 405 Fullerton Building, St. Louis, 
Mo., as a manufacturers’ agent in electrical 
and allied industries. Colonel Booker is 
well known throughout the electrical in- 
dustry, having been a pioneer in the manu- 
facture of carbon products. 


PARKE, Davis & COMPANY, Detroit, Mich., 
the well-known manufacturers of drugs and 
chemicals, are making extensive additions 
and improvements to their electrical, steam 
and power plant. The work is being done 
under the direction of Mr. George W. Scott, 
consulting engineer, the Rookery, Chicago. 


THE SUNBEAM INCANDESCENT LAMP CoM- 
pany, Cleveland, Ohio, reports an unusually 
good business for the summer months, and 
the securing of several substantial con- 
tracts for export based upon the most rigid 
competitive tests seems to bear out the 
claims of the manufacturer, that the Sun- 
beam lamp is an excellent product. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, II., is distributing a new general sup- 
ply catalogue (No. 16,, a new telephone and 
telephone supply catalogue (No. 17), and a 
new catalogue of Gutmann alternating-cur- 
rent wattmeters. The company also dis- 
tributes a new catalogue showing a full line 
ot rubber-covered wires and cables. 


THE AMERICAN BLOWER COMPANY, Detroit, 
Mich., is distributing its illustrated sectional 
catalogue No. 141 on A B C pressure and 
volume blowers. The book is handsome in 
appearance and is very complete in its de- 
scriptions and illustrations of this com- 
pany’s product. Considerable literature of 
an engineering nature is added, which 
greatly increases the value of this fine 
reference catalogue. 


THE AMERICAN ELECTRICAL HEATER CoM- 
pany, Detroit, Mich., manufactures many ap- 
pliances for electrical heating. One of this 
company’s specialties is the electrical shoe 
ironer. This gives & constant and steady 
heat, which can be regulated to the desired 
degree for the different grades of leather. A 
rheostat regulates the heat, and there is no 
danger from fire. This is said to be a very 
serviceable and reliable implement for its 
special work. 
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THE UNION SWITCH AND SIGNAL COMPANY, 
Pittsburg, Pa., is mailing its 1902 catalogue, 
section I, mechanical interlocking machines 
and ground lever stands. This book will be 
found of great interest and value for all rail- 
way men. It is this company’s intention to 
issue a very complete set of catalogues for 
1902 in sections; one section illustrating 
fully mechanical appliances, another electro- 
pneumatic appliances, and another dis- 
tinctive electric appliances. These will be 
sent to any one interested upon request. 


THE DIELECTRIC MANUFACTURING COMPANY 
has been incorporated at St. Louis for the 
manufacturing and testing of materials for 
electrical insulation. This company is put- 
ting on the market an insulating compound 
which is called “Dielectrol,” for winding 
armature coils, field coils, instrument coils, 
arc lamp coils and transformer coils, or 
making any kind of connections. The com- 
pound may also be used for insulating wood 
or iron. Mr. J. J. Kessler, Jr., is the general 
manager. Information and samples for in- 
spection will be furnished upon application. 


WESTINGHOUSE, CHURCH, KERR & Com- 
PANY announce the removal of the New York 
office from the Havemeyer Building, 26 
Cortland street, to the Maritime Building, 
Nos. 8 to 10 Bridge street, opposite the new 
Custom House and near Bowling Green. 
This change is the result or a largely in- 
creased business. The first, second and 
third floors will be devoted to the office uses 
and the new quarters will afford about 
double the floor space available in the pres- 
ent location. The future official address will 
be Westinghouse, Church, Kerr & Company, 
8 and 10 Bridge street, New York city. 


Mr. G. M. Gest, electrical subway con- 
tractor, 277 Broadway, New York city, is fin- 
ishing a contract for 1,250,000 feet of con- 
duit covering forty miles of street for the 
Cincinnati Gas and Electric Company. An 
abstract from a Cincinnati paper endorses 
very conclusively Mr. Gest’s work upon this 
contract, stating that the whole work has 
been done most expeditiously and that con- 
sidering the shortness of time after the con- 
tract between the company and the city was 
signed until the work was required to be 
finished it was carried on with a minimum 
of inconvenience to the public and a re- 
markable rapidity. 


THE STANDARD PoLE AND TIE COMPANY, 44 
Broad street, New York city, has recently 
opened another cross-arm mill in the South. 
This company has a large stock of standard 
arms already milled and the facilities for 
turning out arms according to special speci- 
fications are excellent. All arms are care- 
fully inspected before shipment is made and 
even the smallest defect is deemed sufficient 
reason why the arm should not be shipped. 
Among regular customers for cross-arms are 
the General Electric Company, the Central 
New York Telephone and Telegraph Com- 
pany, the Empire State Telephone and Tele- 
graph Company, the Hudson River Tele- 
phone Company, and the Diamond Electric 
Company, of Philadelphia. 


ROSSITER, MACGOVERN & Company, 141 
Broadway, New York city, have issued a 
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very complete catalogue describing their 
stock of electrical and steam machinery. 
Since the last issue of this booklet the 
facilities for handling business have been 
largely inicreased. By the opening of two 
branch sales offices—one in Boston, at 100 
Milk street, and one in St. Louis, in the 
Missouri Trust Building—this company is 
now enabled better than before to handle 
all New England and western business in a 
thorough and systematic manner. The ware- 
house capacity has been greatly increased, 
and the electrical warehouses and repair 
shops in Jersey City have had shipping 
facilities added, and showrooms in both 
Boston and St. Louis have been acquired, 
where a large stock of machinery is con- 
stantly kept on hand. The book is care- 
fully indexed, and will be sent to any one 
requiring immediate shipment of any de- 
scription of electrical and steam apparatus. 


AMONG THE Most recent contracts closed 
by the Electric Storage Battery Company, 
of Philadelphia, for chloride accumulators 
in railway service are the following: 
Providence & Danielson Railroad, Provi- 
dence, R. I., 107 kilowatts; Mahoning Val- 
ley Railway Company, Youngstown, Ohio, 
351 kilowatts; Kansas City-Leavenworth, 
Wolcott, Kan., 160 kilowatts; Detroit 
United Railway, Detroit, Mich., 172 kilo- 
watts; Connecticut Railway and Lighting 
Company, Derby, Ct., 175 kilowatts; Los 
Angeles & Pacific Railway Company, Los 
Angeles, Cal., 126 kilowatts; Harrisburg 
Traction Company, Harrisburg, Pa., 264 
kilowatts: Eastern Ohio Traction Com- 
pany, Gates Mill, 259 kilowatts; East 
Bangor, Portland & Delaware River Rail- 
way Company, East Bangor, Pa., 87 kilo- 
watts; Greenville & Turner's Falls Street 

ailway Company, Cheapside, Mass., 83 
kilowatts; Capital Traction Company, 
Washington, D. C., 173 kilowatts; Con- 
solidated Railway Lighting and Power 
Company, 119 kilowatts; York County 
Traction Company, Red Lion, Pa., 99 kilo- 
watts; Orange & Passaic Railroad Com- 
pany, Orange, N. J., 209 kilowatts; Port- 
land & Brunswick Street Railway Com- 
pany, Brunswick, Me., 72 kilowatts; Mik 
waukee Electric Railway and Lighting 
Company, two batteries aggregating 1,700 
kilowatts; Ottawa Electric Railway Com- 
pany, Ottawa, Ontario, 599 kilowatts; Dan- 
ville, Paxton & Northern Railway Com- 
pany, Georgetown, Ill., 65 kilowatts, and 
an increase of fifty per cent has also been 
made in the Peekskill Light and Railway 
Company’s battery which originally COn- 
sisted of 87 kilowatts. Other contracts re- 
cently closed embrace @ battery of 8,000 
amperes at 120 volts for the Edison Elec- 
tric Illuminating Company of Brooklyn; 
a residential plant for C. Ledyard Blair, 
Far Hil, N. J.; batteries for the Wolvin 
Building, Duluth, Minn.; John D. Rocke- 
feller for the West Side Neighborhood 
House, New York; Merck & Company. 
factory at Rahway, N. J.; John R. Sher- 
man, residential plant, Fort Henry, N. Y; 
J. Hurst Purnell, office building, Balti- 
more; Hanover National Bank, New York; 
New York Stock Exchange; J. Samuels & 
Brother, of Providence, R. I. 
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An abstract of Mr. James Swinburne’s 


recent lecture on “Electrolysis of Gas 


Mains” appears on other pages of this 
issue. Added weight is given to the lec- 


turer’s opinions by his position as presi- 
of Elec- 
It is evident that the 


subject is receiving the attention of many 


dent of the English Institution 


trical Engineers. 


bright minds. 


It must be very exasperating to those 
users of coal who, in these days of ex- 
pensive fuel, are spending time and 
money to avoid smoke, to see others ut- 
terly indifferent to the public comfort. 
There is one building, not far west of 
the New York Post Office, which is never 
seen without a banner of smoke trailing 
from its stack, while frequently it belches 
forth black clouds of which an Atlantic 


liner might well be proud, 


THE GROUNDING OF DISTRIBUTING 
| SYSTEMS. 

The question of grounding one wire 
of the low-tension distributing systems is 
being energetically discussed, and with 
considerable diversity of opinion, in Eng- 
land. In regard to the three-wire sys- 
tem, this is chiefly urged on account of 
the lessened danger of shock from the 
full voltage. 

Grounding one side of a two-wire sys- 
tem is suggested as a question of econ- 


omy in construction, as this would per- 


‘mit the use of one bare conductor and 


A further 


saving would arise from the decreased 


save the cost of insulation. 


size of conduit necessary in the so-called 
solid underground systems, and it is sug- 
gested that when an iron conduit is em- 
ployed this might be made the return 
conductor. It is claimed that electrical 
distribution labors under a disadvantage 
as compared with gas, as it is necessary 
to install two expensive conductors in ad- 
dition to the conduit, while gas needs the 
pipe alone. It is thought that the saving 
which can be effected by using one bare 
wire will help considerably in overcoming 
this disadvantage. 

A point urged against grounding is 
that electrolysis will be set up, not only 
of the bare conductor itself, but also of 
neighboring metallic bodies, due to leak- 
age of the current. The actual effects 
of this, however, are somewhat in doubt. 
Another objection against grounding is 
that there would be greater hability of 
breakdowns, due to failure on the meu- 
lated side of the system. 

In this country the underwriters allow 
grounding of only such wires as nor- 
mally carry no current, with, however, 
the exception of the return circuit of the 
trolleys. The neutral of the three-wire 
system comes under this head, and it is 
also allowable to ground the centre of the 
low-tension side of transformers. 

Judging from the difficulties met in 


obtaining these concessions, we doubt if 
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the question of using a bare conductor 
for two-wire svstem distribution will be 
It would be 
interesting, however, to see the plan tried 
Our 
are becoming more and 
cated, and the 


which would result, in the lines and 


agitated in this country. 


somewhere. distributing svstems 
more compli- 


possible simplification 


switchboards, from substituting one com- 
mon return for half the wires which leave 
the station is worth a thought. 


THE USE OF ELECTRICITY V8. COM- 
PRESSED AIR. 


The August number of Compressed Air 
tells an interesting little story of how the 


lives of six or cight men were saved, after 


The 


genius of the party, knowing that a com- 


an explosion of gas in a mine. 
pressed-air pipe passed through the sec- 
tion where the men were confined, groped 
his way to it, and, breaking one of the 
joints with a piek, supplied the necessary 
fresh air to keep all alive until they could 
be reached. 

In conclusion, the editor says: “We 
would not be surprised to see legislation 
directed against the introduction of elec- 
tricity within the mine. Air is exactly 
what is wanted in a heading, and elec- 
tricity is just what is not wanted.” 

This attack seems rather uncalled for. 
it does not appear that electricity was 
the cause of this accident, nor even was 
used in the mine where the trouble oc- 
curred, while compressed air was used. 
Had electricity been used here there 
would have been no oceasion for an open 
fame, and hence, in all probability, no 
explosion. 

As to the second clause in the above 
this 


The application of electricity 


quotation, announcement comes A 
little late. 
to mining operations is growing at a rate 
which compares very favorably with other 
Evi- 


dently all mining engineers do not accept 


lines of electrical development. 
this dictum of the compressed air author- 


itv as final. 
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PRINCIPLES OF THE DYNAMO. 


Few of us can watch a dynamo in oper- 
ation without a feeling akin to awe, 
though the inspiration may arise from 
very different sources. To the layman it 
is little less than a miracle that the sim- 
ple spinning of a mass of iron and copper 
between the poles of a large magnet 
should suffice to light his house, carry 
him from place to place and do all the 
countless things for which to-day elec- 
tricity is operative agent. 

To the engineer, however, this feeling 
comes from a different source. He knows 
and understands the accepted theory of 
the operation of the dynamo and is 
familiar with its construction. Hence it 
is the simplicity of the thing and the 
beauty of its operation that impress him. 
What other great tool have we that can be 
compared with the electric dynamo in 
this respect? Here is nothing but a 
cylinder built of iron discs and wound 
over with copper wire, having suitable 
contact provided for conducting the elec- 
tric energy away after it is set in activity. 
Then this barrel of metal is placed within 
a powerful magnetic field, suitable driv- 
ing force is provided, and we have a 
servant capable of executing our most ex- 
acting commands and doing this with a 
willingness and promptness that can not 
be rivaled. 

-The layman wonders because he does 
not understand; the engineer because 
of the simplicity of the machine, 
but of the action he knows just 
as little as the layman, for our 
theories merely give us something plausi- 
ble to think about and of themselves 
prove nothing. Here is a generator with 
an armature sixteen and one-half inches 
in diameter and nine inches in length. 
The active surface is only three and one- 
quarter square feet, and yet we are told 
the output is fifty-six kilowatts or 
seventy-five horse-power. That is to say, 
this generator can do in one second the 
equivalent of lifting twenty tons one foot. 
How is this accomplished ? 

To gain a fair idea of the physical ex- 
planation, let us go back to the begin- 
ning, as far as 1819. In that vear 
Oerstedt discovered the first connection 
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between electricity and magnetism. He 
found that if a wire carrying an electric 
current from a battery—batteries in those 
days being the only source of electricity 
in quantity—was held in the neighbor- 
hood of a magnet, the magnet was af- 
fected and tended to set iteelf at right 
angles to the wire. This was a discovery 
of the greatest importance and led di- 
rectly to the invention of the electro- 
magnet. 

But to the physicists of that day there 
was a deeper meaning. Here was estab- 
lished a connection between electricity 
and magnetism, and they set themselves 
earnestly to work studying and recording 
the various phenomena observed. There 
was, however, one master mind at that 
time to whom this electromagnetic action 
brought a larger thought. To Faraday 
came the idea of reversing this phenom- 
enon and generating an electric current 
by a magnet. He recognized the general 
law of the reversibility of physical phe 
nomena. Here was one which might by 
some means be reversed. Given a mag- 
net, it ought to be possible to set up a 
current. 

To-day nothing seems simpler to us 
than the method of doing this, but we 
must bear in mind the little that was 
known of physics at that time. It took 
Faraday, “prince of experimenters,” as 
he has been called, until 1831 to discover 
the method. Simply it is this, Oerstedt’s 
phenomena showed that a current flowing 
deflected a magnet. Faraday showed that 
if the magnet be moved in the neighbor- 
hood of the wire a current would be set 
up in the wire provided the circuit is 
closed. This fact represents the whole 
action of the dynamo. All that is neces- 
sary is relative motion between the mag- 
net and the wire. Faraday’s earlier ap- 
paratus differed in no essentials from the 
machine of to-day. A loop of wire, the 
ends terminating in slip rings, or even a 
two-part commutator upon which the col- 
lecting brushes rested, was revolved 
within a magnetic field. 

To-day we usually wind the wire over 
an iron cylinder, but this is simply to in- 
crease the capacity of the machine, and 
for the same reason we use many loops 
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in place of the one or two employed by 
Faraday. All the complicated and in- 
volved theories which we now study are 
simply tools to enable us to build know- 
ingly, and to predict intelligently the be- 
havior of our machines. We talk of mag- 
netic flux and ether strain, cutting lines 
of force, but these are merely expressions 
we have manufactured to enable us to 
discuss the theories we have invented and 
bring us no nearer to the ultimate explana- 
tion of this action than were the phye- 
icists in Faraday’s day. We know better 
how to build machines and how they will 
behave, but when we get down to hard 
facts we must confess our ignorance. 


THE ELECTRIC FURNACE. 


The importance, in many instances, of 
having energy available in convenient 
form is well illustrated by the ever in- 
creasing applications of the small electric 
furnace. Although the thermal efficiency 
of the electric furnace itself is high, the 
efficiency from coal pile to furnace is only 
about ten or twelve per cent. The thermal 
efficiency of a simple combustion furnace, 
on the other hand, is practically unity; 
that is to say, all the available energy of 
the coal is converted into heat. But here, 
due to the form of the furnace necessary, 
we mect with great difficulty in confining 
and controlling the liberated heat, much 
of it passing away in the escaping gases. 
On the contrary, in the electric furnace, 
the heat is easily confined and controlled, 
and can be applied just where it is needed. 

In the combustion process we have a 
comparatively simple and inexpensive 
furnace in which the transformation of 
energy is direct, while in the electric 
method there are several intervening 
steps, each requiring expensive machinery. 
Thus, in addition to the low efficiency of 
the process, we must charge against it 
for the capital invested and for expenses 
of operation and maintenance. 

Yet in spite of the cost and additional 
complications, the electric furnace seems 
destined to replace most of the older 
methods of producing high temperatures 
in the smaller operations. The single 
matter of convenience outweighs all other 


considerations. 
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THE ELECTROLYSIS OF GAS MAINS.* 
BY JAMES SWINBURNE. 


By far the greatest difficulty in a dis- 
cussion of this subject is to give any real 
information as to the true effect of the 
earth currents from tramways. The ques- 
tion from the technical or scientific side is 
very obscure. If pipes are being corroded 
—even if the corrosion goes on to a very 
serious extent—it may not show for a long 
time. In fact, corrosion would only show 
when considerable damage had been done, 
unless a pipe company happened to ex- 
amine a pipe which was specially strongly 
affected. E 

Electrolysis, or electric separation, ap- 
plies to electric separation of chemical 
compounds. The most familiar example 
is electrolysis of water. If an electric cur- 
rent is caused in, say, acidulated water, 
the piece of metal which leads the elec- 
tricity down is called the anode, or way 
down. The piece which leads the elec- 
tricity up again is called the cathode, or 
way up. The two pieces of metal are 
called electrodes, or electric ways. The 
liquid is called the electrolyte, or thing 
that can be separated electrically. Water 
and solutions of salt are all electrolytes— 
that is to say, they are decomposed when 
there is an electric current, and a current 
can not exist between metallic electrodes 
in an electrolyte without decomposition. 
The decomposition is strictly proportional 
to the current and the time. 

What we are concerned with is the cor- 
rosion of iron when used as an anode in 
the ground. In the ground in a town 
we may take it that the pipes are buried 
in earth or sand which is damp with salt, 
and other compounds of sodium, potas- 
sium and ammonium. The iron is thus 
attacked. If there is plenty of salt pres- 
ent we get chloride of iron, but the 
chances are that the iron is converted 
into basic salts or oxides. It does not 
matter much to the pipe what it is con- 
verted into. No harm is done to the pipe 
where it forms a cathode, as the only 
thing that could happen would be that 
metal might be deposited. Iron could not 
be deposited under the circumstances, so 
that we need only consider the corrosion of 
the anode. As the combining weight of 
iron is 28, the consumption of iron per 
ampere is 0.00029035 gramme per second, 
or twenty pounds a year. 

It will be clear, then, that a gas pipe 
can only be corroded where it is acting as 
an anode—that is to say, where the elec- 
tric current is leaving it, to pass into 


* Abstract of a paper read at the Southampton meet- 
ing of the Incorporated Gas Institute (British), June 11, 
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damp ground. ‘There is no corrosion 
where the electricity enters the pipe, be- 
cause it is a cathode there, and there is 
no corrosion where the electricity leaves, 
unless it passes into an electrolyte, such 
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as damp earth. If the electricity is taken 
off by a metallic conductor, such as a 
wire (which is not an electrolyte), there 
is no corrosion. 

We may now consider the electrical 
connections on a tramway system. In its 
sinplest form a tramway system con- 
sists of an electrical generator driven by 
power at the station. This is connected 
with an overhead wire, which is thus kept 
at an electrical pressure of 500 volts. 
Each car has a trolley-wheel, which makes 
contact with the overhead wire, and con- 
nects to the motors. From the motors, 
the circuit is led to the wheels and thence 
to the rail. It is carried back to the sta- 
tion by the rails. The current that goes 
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back to the generator is necessarily equal 
to the current that goes out. Electricity 
is not like gas; there is the return circuit 
which must carry the whole current. Any 
current that leaks away from the rails 
must either find its way back into the 
rails, or otherwise get back to the gen- 
erator. 

Whether the current will all go back 
by the rails, or will partly go by the earth 
depends upon the resistance of the paths. 
Iron, as a substance, has very little re- 
sistance compared with damp earth, but 
on the other hand the damp earth forms 
a very broad path—in other words, the 
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cross-section is very large. Again, the 
rails are not continuous, and the joints 
have more resistance than the rails. The 
result is that there is considerable stray- 
ing from the rails. This is shown dia- 
grammatically in Fig. 1, 
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Here A is the generator, B is the over- 
head system at 500 volts, C is a car, and 
D is the return circuit. Some electricity 
leaves the rails and returns toward the 
generator by the earth, and when it gets 
near the station it enters the rails again. 
The earth acts as a bye-pass. Electricians 
talk of leakage, but the analogy is the bye- 
pass. In Fig. 2 is another elementary sys- 
tem, with gas pipes shown close to the 
rails. The gas pipes are generally good 
conductors. Sometimes the joints do not 
make good electrical contact, and the re- 
sistance of the joints is high. 

In Fig. 2, the gas pipe is shown at E. 
There is a current into the pipes at F, 
and out again at G. As has already been 
explained, the earth acts as a sort of bye- 
pass to D, and takes a share of the return 
current. The gas pipe acts as a sort of 
second bye-pass—that is to say, a bye-pass 
to a bye-pass, and there is thus a small 
current in the pipe. 

If the system is examined it is seen that 
the rails have a fairly large current leav- 
ing them. The rails must be proportion- 
ately corroded at these regions. Then a 
portion of the leakage goes into the gas 
pipe at F. This does no harm as the 
pipes are cathode there. That is to say, 
the current into the metallic conductor 
does not corrode it. At G, however, the 
current leaves the pipe, so there is corro- 
sion there. The electricity that leaves the 
pipe at G crosses through the earth to the 
rail, and thus to the generator. If, there- 
fore, the pipe is connected by means of a 
wire to the return or negative end of the 
generator circuit, the electricity leaves the 
pipe by a metallic conduction, so that 
there is no corrosion. As will be seen 
presently, making metallic connection to 
the pipes in the neighborhood of the sta- 
tion is one of the methods of minimizing 
the electrolytic corrosion. 

In the case of electrolysis there is often 
a back-pressure; for instance, when water 
is electrolyzed into oxygen and hydrogen. 
But in the sort of electrolysis which we 
are discussing, there is generally no appre- 
ciable back-pressure. This is ‘mentioned 
because it is sometimes said that elec- 
trolysis can not take place unless there is 
over one volt of pressure available. 

If we consider a track where the rails 
form the only return, if the current to be 
returned is large and the distance long, 


‘so that the resistance is considerable, we 


might have considerable pressure between 
the far end of the rails and the station. 
In America, especially in the early days, 
they had very high pressures on the rails 
—somctimes thirty volts and upward. 


Taking the earth itself generally as being 
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at zero pressure, or to use the water anal- 
ogy, at zero level or head, we may consider 
that one end of the rails would, in the ex- 
treme case mentioned, be fifteen volts 
above the zero, and the other fifteen volts 
below. With such a pressure as this there 
would be considerable leakage, or bye- 
passage of current through the earth. 
Any pipes lying along the route would 
then pick up a portion of the stray cur- 
rent, and suffer corrosion where the elce- 
tricity left it. 

The variation of potential along the 
earthed return, supposing it to be uni- 
form, is shown in Fig. 3. Here EE is 
the return, and its potential with regard 
to the earth is given by the vertical dis- 
tance between EE and the inclined line 
CC. At the far end the rails are positive 
(this being shown by C being above 
E), and no corrosion of pipes will take 
place. But at the near end they are nega- 
tive. Between these two areas there is a 
spot D where the rails are at earth poten- 
tial, and there is no tendency for elec- 
tricity to pass to or from the pipes. 

We may now consider the precautions 
and measures taken to minimize corrosion 
of pipes. The first thing is to keep the re- 
sistance of the return rails as low as possi- 
ble. The resistance is chiefly at the joints, 
and it is difficult to make good contact by 
means of the fish-plates., The rails are 
therefore “bonded,” or electrically joined 
by bonds of flexible copper. Sometimes, 
in order to make better joints the rails are 
electrically welded, or welded and cast 
by Goldschmidt’s process, or joined by 
pouring fused iron round them from a 
portable cup. 

In a long line, or where the traffic, and 
therefore the return current, is large, no 
amount of bonding will do. The Board 
of Trade here comes in with a regulation 
that a tramway must not spend more than 
seven volts on its return rails. What are 
called “suckers” are therefore introduced. 
Fig. 4 shows the svstem with suckers. 
The suckers are insulated conductors, 


. which draw off from various points of 


the system. They generally have what 
are called “negative boosters” in their 
circuits. A “booster” is a machine for 
adding a little pressure to a circuit; a 
negative booster subtracts pressure, or 
sucks. It is an electric motor, driving a 
generator; the generator being so ar- 
ranged that it sucks in proportion to the 
current, so that the far end of the sucker, 
where it joins the rails, is kept at nearly 
zero pressure, or not more than 314 volts 
below it. Thus, in Fig. 4 an insulated 
conductor © is taken from the point F 
of the rails through a negative booster D 


ELECTRICAL REVIEW 


to the generating station. The potential 
of the rails is represented by the line GH 
IJ, which shows that some sections of 
the track are positive and some negative. 

The rails are insulated to some extent 
(incidentally) by being embedded in con- 
crete, which is a very bad conductor when 
dry, but according to many measurements 
conducts well when wet. It might be 
worth while to saturate it with some 
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waxy, tarry or greasy material when 
quite dry. Tarring the rails or coating 
them does not insulate them permanently. 
A layer of asphalt keeps the ground un- 
der it dry, and so increases the resistance. 

The Board of Trade regulations do 
more than limit the difference between 
different parts of the earthed system. 
They provide that, with earth plates at 
the station at least twenty yards apart, 
with not more than one ohm resistance to 
earth in parallel, these plates shall only 
collect two amperes per mile of tramway, 
or five per cent of the total current. Any 
rails must not be more than 414 volts 
above any neighboring pipes or 114 volts 


below them. These pressures are deter- 


mined with Leclanche cells. They make 
various other minor regulations. 
Sometimes, instead of using suckers, 
the flow of electricity is hetped along the 
rails, as it were, by what we may call 
“helpers” or “helpers home.” These are 
“boosters” arranged in the rail-circuits 
so as to help the flow, as it were. Thus, 
suppose the engineer decided to keep 
within a limit of four volts maximum 


B 
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difference of pressure in his rails. At 
maximum load a length of rails might 
have four volts drop of pressure, from 
+ 2 volts to — 2 volts; the middle being 
at zero or earth pressure. At the — 2 
point the rail would be severed and the 
electric circuit led through a conductor 
to a booster, which would add four volts, 
and return it to the next section at + 2 
volts. The system is shown in Fig. 5, 
in which C and D are the boosters in- 
serted in the rail-cireuit E. The poten- 
tial of each of the sections varies from 
positive to negative, as shown by the in- 
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clined lines FG, IJ, and KL. Helpers 
are not used, as far as I know, but the 
idea, though old, has been recently re- 
vived. 

Little or nothing more can be done to 
protect the pipes by dealing with the re- 
turn-rail track. Something can, how- 
ever, be done to the pipes. As has been 
explained, it is not the entry of the elec- 
tricity into the pipes that does the harm; 
it is where the electricity leaves the metal 
and goes into the damp earth—that is to 
say, where the pipe is acting as anode. 
If all the parts of the pipe that might act 
as anode are connected by wires to the 
rails, or to the station, so that the elec- 
tricity can be carried off without passing 
into an electrolyte, there is no electrolysis 
2nd the pipes are safe. The region round 
the station is clearly that where the pipes 
may be anodes. ‘This region is therefore 
often known as the “danger area,” and if 
metallic connection is made from the 


negative terminal of the station to the 
pipes in the danger area the pipes are 
safe. This increases the current in the 
pipes; but that does not matter to the 
pipes unless there are joints which cause 
the electricity to pass round by the earth. 
The increase of current means increase of 
corrosion of the train rails; but that is 
clearly the tramway people’s lookout. 
When suckers are used they are arranged 
so that they reduce the pressure of the 
rails where they join below the earth, so 
that the rails are then negative to the 
earth. They therefore make local dan- 
ger areas. The pipes should thus, where 
possible, be connected to the rails there. 

The precautions in design and work- 
ing which can be taken by the tramway 
engineers are thus: 

(a) Good bonding of rails, and rails 
of large section. 

(b) Suckers to the rails from the 
power-houses. | 

(c) Insulation of rails by concrete, 
and so on. 

(d) Inserting “helpers” in the rail- 
circuits. 

There is still another system which has 
not received the attention at the hands 
of electrical engineers that I would sug- 
gest it deserves—that is, the “three-wire 
system. Along one line the overhead 
wire is at a pressure of 500 volts; along 
the other it is negative, at— 500 volts. 
The circuit is then not from the rails to 
the power-house, but merely across to the 
other rails and home by the next tram- 
ear and the — 500-volt overhead wires. 
The system is more complicated, and 
there are 1,000 volts between neighboring 
overhead wires, as well as the usual 500 
between one and the earth. There is also 
difficulty in balancing so that there 1s ap- 
proximately the same current on each 
side. Connections from the rails to the 
power-house are still necessary, but they 
are smaller and much less numerous for 
a given area. 

[To be concluded.} 
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LOUISIANA PURCHASE EXPOSITION. 


SPECIAL RULES AND REGULATIONS PROVID- 
ING FOR AN INTERNATIONAL JURY 
AND THE SYSTEM OF MAKING AWARDS, 
ETC. 


The total number of jurors in the In- 
ternational Jury of Awards shall be ap- 
proximately two percentum of the total 
number of exhibitors, but not in excess 
of that number, and each nation having 
fifty exhibitors or more shall be entitled 
to representation on the jury. The num- 
ber of jurors for each art or industry and 
for each nationality represented shall, as 
far as practicable, be proportional to the 
number of exhibitors and the importance 
of the exhibits. 

Each group jury shall be composed of 
jurors and alternates, the number of al- 
ternates in no case exceeding one-fourth 
of the number of jurors, and having a de- 
liberative voice, and voting only when 
occupying the places of absent jurors. 

The United States jurors and alter- 
nates of the group juries shall be nomi- 
nated by the chiefs of departments to 
which the respective groups belong. ‘The 
jurors and alternates of the group juries 
representing foreign countries and the 
United States insular possessions shall 
be nominated by the commissioners of 
such countries. 

The chief of cach department shall have 
general charge of the organization and 
direction of the group juries in his de- 
partment, for the purpose of securing the 
proper examination of all exhibits, and 
to see that the work laid out for the ju- 
ries is conducted strictly in accordance 
with the official rules and regulations. 
He shall be admitted to all sessions of 
these juries for the purpose of directing 
their attention to matters relating to 
the judging of exhibits. The work of 
the group juries shall begin thirty days 
after the opening of the exposition, and 
shall be completed on or before sixty 
days after the opening of the exposition. 
Examinations or other work not com- 
pleted in the time specified will be trans- 
ferred to the department jury. 

Group juries may, on the recommenda- 
tion of the chiefs of their respective de- 
partments, and with the approval of the 
director of exhibits, have authority to ap- 
point as associates or experts one or more 
persons especially skilled in matters sub- 
mitted for examination. These experts 
shall participate only in such special work 
as they are selected to perform, and shall 
have no vote on the question of the merit 
of the exhibit under consideration. 
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Each group jury shall carefully exam- 
ine all exhibits pertaining to the group 
to which it has been assigned. It shall 
also consider and pass upon the merits 
of the collaborators who have been con- 
spicuous in the design, development or 
construction of the exhibits. 

The jury shall prepare separate lists 
showing exhibitors out of competition; 
awards to exhibitors in order of merit; 
awards to collaborators in order of merit; 
a report giving an account of the most 
important objects exhibited and a general 
account of the group as a whole. These 
papers shall be certified to the chief of 
department to which the group belongs, 
and within ten days after the receipt of 
said papers the chief of the department 
shall certify the same with such recom- 
mendations as he may deem advisable to 
the department jury. © 

The exhibits of persons occupying the 
position of jurors or alternates, and such 
exhibits as may have been specially 
exempted, shall be classed as non-com- 
petitive, and shall not be examined by the 
juries. This rule applies to managers, 
agents or others representing a company 
or corporation which is entered as an 
exhibitor. It does not, however, apply 
to the officers or representatives of gov- 
ernments that are entered as exhibitors. 
Provided, however, that any exhibitor 
may act as juror or alternate, without de- 
linquency, in any group other than that 
in which his own exhibit is entered. 

Each regular exhibitor may receive an 
award, although several exhibitors are 
combined in a single installation. Only 
one award shall be given to a collective 
exhibit, but the mames of all the contrib- 
utors to such collective exhibit may be 
entered on any diploma awarded and 
such participant shall receive a copy. 

Whenever it is applicable a decimal 
scale system shall be used in judging the 
merits of exhibits, 100 representing per- 
fection ; and as a suggestion to juries, for 
instance in commercial exhibits, the fol- 
lowing is offered: 


(a) Value of the product, process, ma- 
chine or device, as measured by its use- 
fulness, its beneficial influence on man- 
kind in its physical, mental, moral and 
educational aspects; counting not to ex- 
ceed 25. 

(b) Skill and ingenuity displayed in 
the invention, construction and applica- 
tion; counting not to exceed 25. 


(c) Merits of the installation as to 
the ingenuity and taste displayed, the cost 


and the value as an exposition attraction ;. 


counting not to exceed 10. 
(d) Magnitude of the business repre- 
sented, as measured by the gross sales 
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during the calendar vear preceding the 
opening of the exposition; counting not 
to exceed 10. 

(e) Quality or cheapness, with refer- 
ence to the possession of by the exhibit of 
the highest possible quality, or the fact 
that the article is sold at so low a price 
with reference to its quality as to make it 
a valuable acquisition to the purchaser; 
counting not to exceed 10. 


(f) For the completion of installation 
within required time and for excellence 
of maintenance; counting not to exceed 
10. 


(g) Length of time the exhibitor has 
been in business, as showing whether ex- 
hibit is a development of original inven- 
tion or is an improvement on the work 


of some prior inventor; counting not to 
exceed 5. 


(h) Number and character of awards 
received from former expositions; count- 
ing not to exceed 5. St 

A special award, consisting of a gold 
medal, in each department, may be recom- 
mended by the department jury for the 
best, most complete and most attractive 
installation. | 

The following scale of markings shall 
be used in determining the final merits 
of an exhibit and fixing the award that 
should be made, 100 being used as indi- 
cating perfection. 

Exhibits receiving markings ranging 
from 60 to 74, inclusive—bronze medal. 

Exhibits receiving markings ranging 
from 75 to 84, inclusive—silver medal. 

Exhibits receiving markings ranging 
from 85 to 94, inclusive—gold medal. 

Exhibits receiving markings ranging 
from 95 to 100, inclusive—grand prize. 

The diplomas or certificates of award 
for exhibitors shall be signed by the presi- 
dent of the Louisiana Purchase Exposi- 
tion Company, the president of the 
Louisiana Purchase Exposition Commis- 
sion, the secretary of the Louisiana Pur- 
chase Exposition Company, the director 
of exhibits and the chief of the depart- 
ment to which the exhibit pertains. 

Special commemorative medals and 
diplomas may be issued to the officers of 
the exposition, to United States, state and 
foreign commissioners, to the members of 
the International Jury of Awards, and to 
such other persons as may be deemed 
worthy of special recognition. 

The compensation of foreign jurors 
shall be fixed and paid by the countries 
which they respectively represent. 

United States jurors, except such as are 
officers and employés of the exposition, 
shall receive necessary and actual cost of 
transportation, and compensation at the 
rate of seven dollars ($7) per day for 
such time as they are actually engaged in 
the work assigned them at the exposition. 
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The Largest Electrical Transmission 


IAGARA is the site of the 

greatest development of electric 
power by water on the Ameri- 
can continent, but a transmission longer 
than that from Niagara is in opera- 
tion just across the river in Canada. 
Hamilton is the objective point of this 
Canadian transmission, and the entire 
electrical supply and traction systems 
there are operated by it. Lake Erie is the 


in Canada. 


By Alton D. Adame. 


Niagara escarpment and about five miles 
from the head back on the Welland canal, 
has been selected for the power-house of 
the Hamilton Electric Light and Cataract 
Power Company, Limited, of Hamilton, 
Canada. This company owns and oper- 
ates a number of formerly independent 
electrical supply and street railway sys- 
tems in the city of Hamilton. The power- 
house just mentioned receives water taken 


tends a steel penstock approximately 1,000 
feet long and eight feet in diameter. The 
power-house is a comparatively long and 
narrow brick building with concrete floor 
and steel truss roof, finished inside as one 
story, but high enough to admit a travel- 
ing crane over the generators. Water- 
wheels and generators take up the greater 
part of the floor space at this power- 
house, and are set with shafts at right 
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reservoir from which both systems draw 
their energy. Between Lake Erie and 
Ontario there is a difference of 325 feet 
in elevation and an inviting opportunity 
for the development of water power is 
presented at points other than Niagara 
Falls. 

Such a point near a creek that flows 
into Lake Ontario, at the base of the 


from the Welland canal at a point about 
ten feet below the Lake rie level. This 
water enters a canal owned by the electric 
company and is conducted about five miles 
along the Lake Erie plateau through three 
storage receivers, and ends near the brow 
of the Niagara escarpment at a point not 
far from the power-house. 

Between the canal and power-house ex- 


angles to its length. In the remaining 
floor space are located the step-up trans- 
formers. Water comes down through the 
steel penstock under a head of 263 feet 
and enters four turbine wheels. Two of 
these wheels are Riva Monneret turbines 
rated at 5,000 horse-power each, and the 
other two are of the Stilwell-Bierce 
make, rated at 1,500 horse-power each. 
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Only one turbine is mounted on a single 
shaft instead of the usual pair, and each 


a 
——— 
a 
"a 


oe 
aS 


THE GENERATING STATION, SHOWING PENSTOCK, APPROXIMATELY 1,000 FEET LONG AND 8 


ELECTRICAL 


ae 


FEET IN DIAMETER, HAMILTON ELECTRIC LIGHT AND CATARACT POWER COMPANY, HAMILTON, 


CANADA. 


wheel is direct-connected to an electric 
generator. An alternator of 2,000 kilo- 
watts capacity at 2,400 volts, three-phase 
and of sixty-six and two-thirds cycles, is 
connected by a flexible insulating coup- 
ling to each of the two larger turbines, 
and a similar alternator of 1,000 kilowatts 
is connected in like manner to each smaller 
turbine. All four of these alternators 
were made by the Stanley Electric Manu- 
facturing Company. Current from these 
four generators passes directly to the 
switchboard and thence to a bank of step- 
up transformers on the same floor. Ten 
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energy from 2,400 volts primary to 22,- 
500 volts secondary. All of these trans- 
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at the water-power plant. One transmis- 
sion line takes a direct route between the 
Niagara escarpment and the shore of Lake 
Ontario from the power-house to the sub- 
station in Hamilton, and has a length of 
thirty-five miles. The other line mounts 
from the power-house to the Lake Erie 
plateau, which it follows most of its 
length of thirty-seven miles to the same 
substation entered by the shorter line. 

The poles for each of these transmis- 
sion lines are spaced ninety feet apart. 
On one line glass insulators and on the 
other line porcelain insulators are em- 
ployed. Each line consists of three copper 
conductors. On the thirty-five-mile line 
the conductors are arranged in a single 
plane, but on the thirty-seven-mile line 
the conductors form the corners of an 
equilateral triangle, each side being two 
feet long. 

These two lines in quite different loca- 
tions obviously add much to the security 
of the transmission. 

The substation at Hamilton is a large 
brick building and contains, besides the 
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Map SHOWING STATIONS AND COURSE OF TRANSMISSION LINE, HAMILTON ELECTRIC LIGHT AND 
CATARACT POWER CoMPANY, HAMILTON, CANADA. 


INTERIOR OF THE JAMES STREET Station, 750 Kinowatts Capacity, HAMILTON ELECTRIC 
LIGHT AND CATARACT POWER COMPANY, HAMILTON, CANADA. 


transformers of 400 kilowatts each and formers are oil insulated and water cooled. 


ten of 200 kilowatts each make up this 
bank, and all change the three-phase 


Generators and transformers alike have 
thus a total capacity of 6,000 kilowatts 


necessary bank of step-down transformers, 
rotary converters, a booster for the street 
railway, a large storage battery and dis- 


EXTERIOR OF THE JAMES STREET STATION, 
HAMILTON ELECTRIC LIGHT AND CATARACT 
PowER COMPANY, HAMILTON, CANADA. 

tribution boards for the lighting, station- 

ary motor and traction circuits. Trans- 
formers at the substation have an aggre- 
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INTERIOR OF BEACH Station, 500 KILOWATTS CAPACITY, HAMILTON ELECTRIC Lieur AND PANY, HAMILTON, CANADA. 
CATARACT Power COMPANY, HAMILTON, CANADA. 


gate capacity equal to that of the bank 
at the power-house and change the trans- 
mitted energy from 22,500 volts, three- 
phase, to 2,400 volts, two-phase, for light 
and power work. A part of the trans- 
mitted energy is transformed at the sub- 
station for three rotary converters that 
deliver direct current at 550 volts for 
the street railway system. These con- 
verters are of 300 kilowatts capacity each 
and were made by the Westinghouse com- 
pany. In conjunction with the rotary 
converters a storage battery of 400 am- 
peres capacity, made up of chloride ac- 
cumulators, is in use. Current is also 
transformed on the Manhattan system for 
use in city street lamps. 

A synchronous motor of 250 kilowatts 
is employed to drive a 200-kilowatt direct- 
current generator of Canadian General 
Electric make that operates a 220-volt 
circuit for small motors. A simple steam 
engine of 500 horse-power is provided to 
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drive the equipments in two small stations 
at Hamilton, both of which are devoted 


EXTERIOR OF THE BEACH STATION, HAMILTON 
ELECTRIC LIGHT AND CATARACT POWER Com- 


to direct current at 550 volts for street 
operate this 220-volt motor system in case railway work. One of these steam sta- 


the transmitted power should fail. tions contains generators of 400 kilowatts, 
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Besides the equipment operated by and the other generators of 600 kilowatts 
water power the company uses steam to capacity, and the engines at both stations 
are tandem-compound and are operated 


CATARACT PowER CoMPANy, HAMILTON, 
CANADA. 


condensing. Contracts have been let for 


: xiliary stea uipment to be located 
STORAGE BATTERIES AT SUBSTATION, HAMILTON ELECTRIC LIGHT AND CATARACT POWER an auxiliary steam Equ t 
Company, HAMILTON, CANADA. close to the substation. The generators 
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for this steam auxiliary are 2,000 ‘kilo- 
watts capacity, made by the Westinghouse 
company, and will be driven by cross- 
compound engines working condensing 
with the steam at 165 pounds and at 100 
revolutions per minute. Boilers for this 
plant are to be water tube and fitted for 
mechanical draft. 

The generating equipments described 
operate the entire electrical supply and 
street railway systems of Hamilton, in- 
cluding a further transmission of some 
seven miles to Dundas, and a suburban 
railway to Burlington, about eleven miles 
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ROTARIES OPERATING AT 800 KitLtowaTts EACH AT THE SUBSTATION. 


te 


2,000 KiLowatts, 66% CYCLES, 2,400 VOLTS 
Two-PHA&E GENERATING SET. 


away. Fifty-four miles of single track 
are included in the entire street railway 
system. 

Enclosed arc lamps to the number of 
575 are operated with alternating current, 
and 420 arcs are used to light the city 
streets. Approximately 55,000 sixteen- 
candle-power incandescent lamps are con- 
nected to the supply lines. Stationary 
motors form an important part of the con- 
nected load at Hamilton. The entire 
number of motors supplied is about 380, 
with a total rating of approximately 5,700 
horse-power, or fifteen horse-power per 
motor on an average. ( The smaller sizes 
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of these motors, numbering about 180, are 
supplied with direct current at 220 volte, 
and the remaining 200 motors are of the 
two-phase induction type ranging up to 
100 horse-power each in capacity. 

At present the maximum load on the 
combined lighting, stationary motor and 
traction systems is about 4,800 kilowatts, 
or somewhat less than the capacity of the 
water-power station. Of this capacity the 
stationary motors alone require about 
1,300 kilowatts. The nominal rate for 
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electric lighting at Hamilton is fifteen 
cents per kilowatt-hour. 

Changes for service to stationary motors 
are subject to wide variations according 
to capacity and time of use, the range 
being from as much as six cents down to 
one-half cent per kilowatt-hour. Water 
power has been an important element in 
the development of this large electric sys- 
tem in the face of competition by gas at 
$1 per 1,000 cubic feet. It may well be 
questioned whether equal results could 
have been attained with a steam-driven 
electric plant. 
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Thanks are due to Mr. William C. 


Hawkins, the general manager of this 
successful system, for the facts here set 
out. 


eee aa 
Some Suggestions with Regard to 
Electric Motor Installations. 

Trouble and dissatisfaction with elec- 
trical installations can frequently be 
traced to improper selection of apparatus 
and should not be charged against the sys- 
tem. Mr. A. H. Mayes, in a recent paper, 
discusses the various apparatus and their 


“m wey 
a ~ ii 


suitability for various conditions in this 
connection. ‘The direct-current motor is 
first taken up. In many cases the partially 
enclosed or ventilated motor could be used 
in place of the enclosed type with an in- 
crease in the efficiency of twenty per cent 
due to the lower running temperature. It 
is always important that the brushes and 
commutator be easily accessible, and where 
the motor is enclosed large doors with 
mica windows should be provided to en- 
able the attendant to detect sparking. 
Suitable enclosed motors are to be had 
when their use is desirable. The acces- 


Vol. 41—No. 9 
sories are a more frequent source of 
trouble than the motor itself. The start- 
ing switch should be substantial. The 
starting rheostat should not allow more 
than full-load current to flow with the 
switch-handle on the first notch. Where 
a motor takes more than fifty amperes, it 
is well to limit the current to this on the 
first notch and not allow the rise for any 
succeeding notch to exceed this amount. 
This will avoid excessive shocks to the 
motor and prevent annoving fluctuations 
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of the voltage of the system. The carry- 
ing capacity of the starting resistance 
should be ample as repeated heatings 
rapidly destroy it. The starting switch 
should always have an automatic release 
for no voltage. Fuses are recommended 
in addition to the circuit-breakers, the 
capacity of the fuse being twenty per cent 
greater than the current for which the 
circuit-breaker is set to open, and all fuses 
kept under lock and key to prevent 
tampering by the operator. Each motor 
should be provided with a main switch 
which entirely cuts off the current from 
the motor when opened. 
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DEPRECIATION IN TELEPHONE 
PROPERTY—IV. 


A SERIES OF PAPERS ON AN IMPORTANT 


TELEPHONE PROBLEM. 
BY FRED DE LAND. 


Our fifth phase of depreciation is in the 
loss that is the result of the unexpected and 
the destructive effects of storms of wind, 
sleet and snow that no amount of engi- 
neering skill or of constructive ability can 
provide against unless all lines are placed 
underground. Yet, to place all the tele- 
phone circuits in a city in a subway sys- 
tem would necessitate an investment so 
great that the interest charge of six per 
cent on that investment would nearly 
equal the maximum Bell rate in the larger 
cities. Hence, pole lines and aerial con- 
struction will continue to be the practice 
for some years to come, even though the 
wild wind plays havoc with both. Some 
saving could be effected in building far 
heavier toll lines in sections of country 
where a solid yet extremely cumbersome 
structure would be tolerated. But the 
cost of such lines would be almost pro- 
hibitory. Even the present high standard 
of construction adopted by the long-dis- 
tance companies is too costly for many 
independent companies to adopt, where 
the traffic passing over the lines yields 
but little increase in revenue. 

As a writer in the Telephone Magazine 
says: “It is a comparatively easy matter 
for any one of ordinary intelligence to de- 
sign a pole line that will be strong enough 
to resist all strains to which it shall be 
subjected, but it is the peculiar province 
of the engineer to design the pole line 
that shall be strong enough to withstand 
the maximum strain to be imposed upon 
it with a reasonable margin of safety. It 
is this line that costs the least to con- 
struct and maintain, and such lines it is 
the aim of all operating companies to 
build, and for this purpose engineers have 
come into being. Nor is it a simple prob- 
lem to lay out one pole line and adapt 
it to all conditions. In southern terri- 
tories, where gales are frequent, sleet and 
ice are scarce; in western territories storms 
of different natures prevail, such as the 
sand-storms on the prairies which prove 
so disastrous to poles exposed to their 
fury, while in the East and the North the 
greatest enemy to this kind of construc- 
tion is the slect-storm, so familiar in New 
England, though not unknown in New 
York and vicinity. Nor is the sleet-storm 
so harmful in itself as when it is imme- 
diately succeeded by a gale of some se- 
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verity, which is the usual order of things 
as observed by the writer.” 

Every year since 1879 the daily papers 
have chronicled the ravages of storms of 
wind and sleet and snow among telephone 
properties, and the blizzards and sleet- 
storms of 1888 and 1890 have become as 
historic in New York and New England 
as the “big storms” of 1895-96 and of 
1900 are in St. Louis. Of course a heavy 
gale of wind or a storm of sleet may 
sweep over a wide area and affect only a 
small proportion of the total number of 
telephone companies. But never a gale 
blows destructively on land but some tele- 
phone company suffers more or less 
damage. And once or twice each year 
the press tells how some telephone com- 
pany was damaged to an extent of thou- 
sands of dollars. The New York papers 
in giving the details of a gale of sleet and 
snow that raged along the Atlantic Coast 
this spring stated that “the New York & 
New Jersey Telephone Company lost, as 
the result of this one day’s storm, poles 
and wires and cables that will require an 
expenditure of not less than $275,000 to 
replace, and probably $300,000, to say 
nothing of the loss in daily revenue.” 
Then the Philadelphia papers in recount- 
ing the disastrous effects of the same de- 
structive gale told how five telephone com- 
panies operating in Pennsylvania, Dela- 
ware and southern New Jersey “were 
damaged to the extent of more than $300,- 
000.” An earlier storm in February car- 
ried down “half the poles in Lexington, 
Ky., and surrounding country with 
loss estimated at $50,000.” Going back 
two or three years we learn that “within 
a year after its pole lines were built the 
Detroit Telephone Company suffered a 
great deal of damage from a sleet and 
wind-storm. It cost us a little over $10,- 
000 to repair this damage.” 

The Kinlock Company, in St. Louis, 
reported “a sleet-storm that cost us ex- 
actly $18,000,” and the manager of the 
independent exchange in Chagrin Falls 
stated that “the only interruption to the 
service came in 1900 when a heavy sleet- 
storm blew down seven of the seventy-foot 
poles carrying over 100 wires, which put 
the company out of business for a short 
time, during which time it took occa- 
sion to move the office to the centre of the 
town.” Then there was the account of the 
complete destruction of all the lines of the 
independent company in Coshocton, Ohio, 
and of a similar case in Kirksville, Mo. | 

The executive committee of the Mil- 
waukee Telephone Users’ Association in 
estimating the yearly depreciation in a 
Bell telephone plant states that this esti- 


271 


mate “makes no allowance for damage 
cases of many classes, sleet, wind, storms, 
and other calamities which may affect the 
plant. To cover this, an additional one 
and seven-tenths per cent is added. 

As an illustration of the loss beyond the 
ordinary wear and tear, it may be stated 
that two years ago, by reason of a sleet- 
storm, damage was done to the plant of 
this company to the amount of $12,000 
within the space of thirty minutes, and 
that within the last past two or three 
weeks the Chicago Telephone Company 
has sustained a loss of $35,000 from the 
same cause.” And storm testimony shows 
that as the result of a destructive gale 
in Washington, in September, 1896, “in 
some cases the pole lines were entirely 
down, and the total cost of replacing what 
was destroyed was between $15,000 and 
$16,000, or between $7 and $7.50 for each 
subscriber we then had connected with 
the Washington exchange.” 

And the city electrician of the city of 
Chicago states that “after the heavy sleet- 
storm of last March (1901), which broke 
down miles of pole lines, seventy-five 
miles of wire were required to repair the 
damage, this being one of the largest 
items in the cost of maintaining the fire- 
alarm system during the year.” To show 
that Chicago is rapidly forcing the wires 
underground, it may be added that the 
report of City Electrician Ellicott for 
the year 1900 shows that “the removal 
of poles and wires from the thirty-two 
and one-half miles of streets represents 
an expense to the companies of over 
$400,000, and is a very creditable indica- 
tion of their efforts to keep pace with 
the permanent improvements of the city.” 
Incidentally it may be added that the 
Chicago Telephone Company removed its 
poles from over eighteen miles of streets 
during that period, so that over one-half 
of the expense mentioned—“over $400,- 
000”°—was borne by the telephone com- 
pany. 

And Mr. Frances W. Jones has told 
how severely telegraph companies suffer 
from destructive storms, how “on the 


south side of the Ohio River, below Louis- 


ville, for about fifty miles a telephone line 
was entirely wiped out of existence and 
had to be rebuilt,” and of “the shattering 
of poles and the melting of wires by light- 
ning, which has many times destroyed 
them, even with earth wires upon the 
poles.” 

The total earnings in one month may 
not be sufficient to renew and repair 
broken poles and wires. But the entire 
cost could be paid for out of a fund re- 
eciving its regular contribution from the 


272 


monthly earnings and held in reserve for 
just such contingencies. Certain Bell com- 
panies have such a fund styled “reserved 
for extraordinary maintenance,” and reg- 
warly pay a portion of the gross earnings 
into that fund, and independents might 
wisely improve upon or at least follow 
that plan. But is the income of the aver- 
age independent company sufficient to 
permit of a reserve fund? 

The foregoing five divisions cover the 
ordinary phases of depreciation, as this 
subject is usually considered, and may 
be called the direct factors to the dimin- 
ishing life of telephone property. And 
while these five phases are inseparably 
associated with the financial success of a 
telephone plant, there are other phases 
of depreciation of diminishing value that 
just as surely tend to lessen the earning 
power of an independent exchange as 
“wear and tear” or “improvements in the 
art” or “the destructive effects of storms,” 
and that singly or collectively may make 
or mar the financial success of the best 
planned and most promising of independ- 
ent exchanges. 

For instance, there is: First—The 
lessening in value and diminished earning 
nower, or depreciation that follows the 
agitation incident to the discussion of 
public-ownership movements, discussions 
that rarely lead to wise action, yet that tend 
to retard the normal healthy growth of an 
independent telephone system. The harm 
comes in the form of refusals to contract 
for the local service until the question of 
the municipality owning its own exchange 
is definitely settled. These discussions 
hurt the independent exchange far more 
than they do the Bell. For the people 
realize that while the municipality will 
naturally give a lower rate than the inde- 
pendents and let the taxpayers make good 
the deficit, its service must necessarily be 
limited to the confines of the city unless 
private capital builds the toll lines neces- 
sary to connect that city with the adjoin- 
ing towns. 

Municipal systems are now being advo- 
cated in Evansville, Detroit, San Fran- 
cisco and a few other places. The com- 
mittee having in charge the question of 
the advisability of the city of Detroit issu- 
ing bonds to construct and operate a tele- 
phone system, reported that “in the case 
of a municipal telephone system, all the 
taxpayers would assume the total liability 
of the expense of the telephone system for 
the benefit of the comparatively few tele- 
phone subscribers and users. In the case 
of an annual deficit, which would not be 
improbable, the taxpayers would again 
be called upon to pay the same, thus mak- 


ELECTRICAL REVIEW 


ing the people who do not use telephones 
pay a part of the expense for those who 
do, all of which is legislation in the in- 
terest of the few at the expense of the 
many. Again, the municipal telephone 
system could be operated only within the 
limits of the city of Detroit and would 
have no connection with lines outside of 
the city, which would be a serious draw- 
back.” 

The daily papers state that in San 
Francisco “a municipal telephone system 
completely under control of the city gov- 
ernment, open to the public and in com- 
petition with the existing private tele- 
phone companies, is being projected at 
an estimated cost of $2,434,672, based on 
the proposition that the system shall start 
work with 25,000 individual telephone 
users, and with a capacity to accommo- 
date 43,000.” 

From the daily press we learn that in 
Evansville, Ind., “the sentiment in favor 
of municipal ownership is sufficiently 
strong here to culminate in a scheme to 
install a municipal telephone plant to 
cost $250,000. The scheme originated 
with the mayor, city attorney and mem- 
bers of the board of works, who propose 
to organize a company to operate a new 
plant to be installed by issuing $200,000 
of preferred stock, to draw three and one- 
half per cent, payable semi-annually. 
The city is to receive $250,000 of common 
stock in consideration of a franchise, the 
interest on said stock and other profits 
to be used in retiring the preferred stock 
and thus in time the city will own the 
plant. Subscriptions are now being taken 
for the preferred stock and a wave of sen- 
timent for municipal ownership is sweep- 
ing over the city.” And an advocate of 
the municipal plan says: “The cost of 
telephone construction and service is be- 
ing outrageously misstated, and the in- 
stallation of an up-to-date exchange, with 
the wires in conduits, would not approach 
the cost as given by alleged experts who, 
if they know anything, know better. The 
cost of superintendence would be nothing 
if added to the present duties of the city 
electrician, who would not even then be 
overworked. The city building would 
afford ample room for the exchange with- 
out the construction of a building, and 
connection with outside lines could be 
had, even if legislation was necessary to 
compel it.” 

In this connection, let me invite the 
attention of your readers to some extracts 
from a comprehensive and able paper 
which Mr. James B. Cahoon read before 
the National Electric Light Association at 
the Chicago meeting in 1900. The title 
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of the paper is “Uniform Accounting,” 
and was written because, while an honored 
participant in the proceedings of the 
League of American Municipalities at the 
Syracuse meeting, in 1899, he was startled 
bv the “strong feeling shown in behalf of 
municipal ownership,” and because “every 
one of the thousand members under their 
lack of system of accounting were fully 
convinced of the idea that by the city 
operating its own plant they could do it 
from twenty-five to fifty per cent cheaper 
than the same thing could be furnished by 
a private ownership.” So he told the 
members of the Electric Light Associa- 
tion: 


I doubt if there are in this whole as- 
sociation a dozen members who realize 
fully the gravity of the present situation 
for the private ownership of public utili- 
ties, and he clearly showed that, for their 
own protection, the electric light com- 
panies must adopt a uniform system of 
accounting containing all the factors en- 
tering into the true cost of production, and 
thereby show to the advocates of munici- 
pal ownership that to get the true costs 
they must follow our system. ; Our 
plan of defence must lie in the correct de- 
termination of costs, and in showing that 
while we are exercising the functions of 
a monopoly we are only attempting to 
realize therefrom a legitimate profit for 
the capital we have invested in the enter- 
prise. To do this we must have uni- 
furmity of accounting in order that we 
may present a solid front and be able to 
disarm the agitators by showing to the 
people at large that we are following fair 
business methods and only obtaining a 
fair return on our investment. 

We are opcrating public utilities, and 
the public is going to demand, and is de- 
manding at the present time, to know what 
it costs us to deliver our products to the 
consumer and what our profits are. Cer- 
tainly, a part of our cost is taxes and, 
again, before we can declare a dividend we 
must take care of the interest on our 
bonds, and also on our current liabilities. 
In regard to investment insurance, or de- 
preciation, as it 1s often termed, this is 
truly a factor of cost. Every plant under- 
goes depreciation from year to year, and 
in order that the value of the plant may 
not be depreciated, certain renewals must 
be made, and minor extensions or better- 
ments added a certain deprecia- 
tion, determined on by experience, vary- 
ing according to location and according to 
class of manufacture, we find, will occur 
every year. Let us take, then, the yearly 
proportion on the basis of lasting so many 
vears and place it each year under the 
head of investment insurance, and use 
that in our business for minor extensions 
or betterments and renewals sufficient to 
keep our plant intact and in as good oper- 
ating conditions as when first purchased, 
or, in other words, maintain our plant in 
such a manner that if a question of being 
compelled to sell it comes up we can show 
that we have maintained it in such a way 
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that the original investment is not im- 
paired in the slightest. 


At the last convention of the Inter- 
national Association of Municipal Elec- 
tricians, Captain William Brophy said: 


Municipal ownership of underground 
conduits for electric wires and cables is 
the last and, perhaps, the most important 
subject to be discussed. The question of 
municipal ownership has taken a wonder- 
ful hold of the mind of the people of some 
parts of this country. In many sections 
in the past it has amounted to a craze, 
and even to-day, with many sections of the 
country strewn with municipal ventures 
that have proved disastrous failures, 
municipal ownership still has many 
friends and advocates. A monopoly is 
looked upon with disfavor by the great 
majority of mankind. But few are found 
to defend it; it is a fruitful theme of dis- 
cussion for all classes. Competition, on 
the other hand, is almost universally en- 
couraged by the public, particularly when 
it expects to profit thereby. If healthy 
and honest competition is encouraged by 
municipal ownership of underground con- 
duits it may result in a benefit to the com- 
munity. But when, as in nine cases out 
of ten, competition is only a scheme by 
which an established industry is forced to 
buy out an unscrupulous rival, leaving on 
the hands of the municipality a system of 
conduits constructed for the encourage- 
ment of competition from which no rental 
can ever be derived, and in addition to the 
interest charges on the unused conduit 
svstem, then interest on the unnecessary 
amount of capital used in the purchase of 
a “fake” competitor must be paid by the 
public, it can not be said that it is greatly 
benefited by the encouragement of com- 
petition. This applies with equal force 
to the claim that a large profit will be se- 
cured to a city owning and renting a sys- 
tem of underground conduits, but other 
reasons can be urged against such owner- 
ship. Under the present system of mu- 
nicipal government, for which the un- 
enviable distinction of being the worst in 
the world is often claimed for it, no pub- 
lic work can be undertaken and com- 
pleted by a city as cheaply and well 
as can be done by private enterprise, 
so that it can safely be said that the rental 
charged for the use of a system of conduits 
constructed by any city: would have to be 
far in excess of that charged for similar 
ones built by private enterprise; there 
may be exceptions to this rule among the 
smaller cities, but if they are, they are 
few and far between. 


And Mr. E. F. Schurig, city electrician 
of the city of Omaha, Neb., has publicly 
stated that— 


The history of municipal ownership, 
in so far as the electrical industries are 
concerned, 1s such as not to commend it- 
self very strongly. . In almost every in- 
stance where the municipality has in- 
stalled a public lighting plant figures are 
manipulated, and the true cost of the 
product is never charged against the plant. 
Political management of public-service in- 
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dustries under present conditions can not 
obtain that degree of efficiency and econ- 
omy which is necessary to compete suc- 
cessfully with private management, for 
the reason that political preferment in 
the transaction of municipal affairs and in 
filling positions will not be eliminated. 
The only apparent benefit to be derived 
from the ownership of conduits by the 
municipality is the control of the streets. 
This can be gained by simpler arrange- 
ments without incurring a large initial 
expenditure by requiring the electrical 
companies to build their own conduits in 
accordance with suitable conditions to be 
imposed by law. 

At the recent annual meeting of the 
Independent Telephone Association of 
Wisconsin, Judge Gaynor said: “I admit 
that the telephone is the most perfect type 
of what is usually classed by economists 
as a natural monopoly and that a perfect 
or ideal system for this service would put 
it under a single management. But until 
our laws are modified so as to permit pub- 
lic ownership or public control of the 
utilities competition is the only source of 
protection left to the people. Natural 
monopolies under private ownership are 
frequently manipulated so as to fleece the 


public. The evils resulting from private 


ownership of such industries are often 
so flagrant and unbearable that laws have 
been passed and franchises found to se- 
cure protection and relief, and all with- 
out much success.” And the judge might 
have added that “the evils resulting 
from” municipal control have also become 
unbearable. But that is another story. 
The relief lies not in municipal own- 
ership, but along the lines.so ably advo- 
cated by the editor of Public Policy, 
which may be summed up as follows: 
“There is but one correct way to deal with 
a monopoly. It should be capitalized on 
the basis of a bona fide investment, its 
accounts should be kept as public ac- 
counts, so the people may know the truth 
as to all elements of cost; charges for 
service rendered should be determined on 
the basis of cost plus a reasonable profit, 
and benefits should go to the people by 
means of low charges rather than high 
taxes.” And Mr. Henry C. Adams, 
statistician of the Interstate Commerce 
Commission, says: “It is impossible to 
overestimate the importance of a regu- 
larly prescribed system of accounts and 
of holding every accounting officer re- 
sponsible for the integrity of his books 
under the code prescribed.” 

There is a sixth phase of depreciation 
that to many may appear to be an indi- 
rect rather than a direct force in lessen- 
ing the value of telephone property. Yet, 
strange as it may appear, this phase has 
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wrought more damage and created greater 
havoc in unsettling values than any other 
of the phases we have mentioned. This 
sixth phase is the loss that follows from 
seemingly unavoidable friction with new 
and old independent companies in neigh- 
boring towns, resulting in destructive 
rate cutting, in absence of cooperation, 
in inability to float bonds, in sowing seeds 
of distrust, and in delaying or preventing 
the united action that would lead to the 
adoption of a standardized method of 
construction and equipment, of uniform 
rates and of an equitable interchange of 
service. This phase is an actual condi- 
tion and not a theory, as is shown in the 
following statements by independent lead- 
ers: Mr. R. F. Johnson told the members 
of the Independent Telephone Associa- 
tion of Michigan that “at the meeting 
of the National Association in Cleveland 
nearly two years ago, one of the brightest 
men in the telephone movement, in the 


course of his remarks, made the statement 


that ‘there is no business in the world where 
each factor in the business is so dependent 
upon the success of each and every other 
factor in the same business as in the in- 
dependent telephone business.’ That re- 
mark was strictly true at that time, and 
its force has grown upon me since. Pre- 
suming that you all agree with me that 
this principle is true, the question arises 
in my mind, ‘Are we transacting our busi- 
ness as though this was the true prin- 
ciple or are we acting in a great many 
cases directly to the contrary? ” 
President George N. Bandy told the 
members of the Iowa Independent Tele- 
phone Association that “the great trouble 
with the independent companies is their 
disposition to regard their neighbors with 
suspicion.” And Dr. Herr told them that 


“the independent companies are every- 


where and still coming. They form a 
gigantic family, with many children of 
monstrous growth, who have not yet 
learned to walk steadily. Many have died 
since their birth; some died a-borning.” 
And Dr. Herr concluded that “what the 
independent people most need is unity of 
action—but they have not yet learned 
how to unite their business on a basis of 
mutual profit.” Then Mr. E. C. 
Holdoegel commented on “the danger 
from competing independent toll lines 
and disagreements as to the division of 
toll line fees to competing points,” and 
also on “the danger which is becoming 
imminent in the building of cooperative 
or farmers’ lines paralleling the toll lines 
of the independent companies, and the de- 
sire to connect these lines with the local 
exchanges and the toll line system.” 
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Electrotechnical Industry in Russia. 

Until recent times the electric industry 
has made extremely slow progress in Rus- 
sia. Unfavorable circumstances have 
combined to impede the industry and pre- 
vent it from reaching the level found in 
other countries. One of the principal 
causes of this lack of development was 
the absence of schools in which to educate 
electricians. Foreign engineers and spe- 
cialists prefer to have recourse to ma- 
terials and apparatus made abroad, of 
which they know the value, rather than 
to try to build factorics and works in Rus- 
sia for the production of the articles re- 
quired by them. Of late, however, the 
government, private companies and indi- 
viduals have opened special schools for 
electricians; and, in addition, the special 
art and artisan schools have introduced 
an electrotechnical course. The influ- 
ence of these special schools and courses 
has not been slow to make itself felt, and 
of recent years electric industry has made 
immense progress. Many towns and 
cities are lighted by clectricity, and elec- 
tric tramways are numerous. Nearly all 
of the large factories and industria] estab- 
lishments have adopted electric lighting, 
and have applied electricity to the dis- 
tribution of motive power. Electric en- 
ergy has also been utilized in mining en- 
terprises, particularly in the south of Rus- 
sia. The use of electricity in soldering, 
in the extraction and refining of metals, 
as well as in certain electrochemical 
works, and in the production of carbons 
and hypochlorites, is now well developed 
in Russia. With the increased and varied 
applications, the demand for apparatus 
has grown enormously, and dynamo ma- 
chines, motors, transformers, lamps, con- 
ductors, armatures, etc., find a large sale. 


In response to this demand, workshops. 


and factories have been established which 
produce more particularly the accessory 
supplies and conductors. There are but 
two factories in Russia which produce 
electric machines and lamps, and in con- 
sequence most of these are imported. 
Germany and Switzerland furnish the 
largest number; next comes England, and 
then follow the United States, France 
and Belgium. Statistics on the subject 
are not obtainable at the present time. 
Tt is possible, however, to estimate ap- 
proximately the situation of certain 
branches of electrotechnical industry in 
Russia, and this estimate is undoubtedly 
below the actual condition. 
ELECTRIC LIGHTS. 

A few years only have passed since 

such cities as St. Petersburg and Moscow 
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began to have their streets lighted by 
clectricity. At present there are more 
than fifty towns which employ the elec- 
tric light, and many other places are 
erecting the necessary apparatus. The 
rapidity with which the use of electricity 
has spread at St. Petersburg will serve 
as an example of the popularity of this 
manner of lighting. The first central 
station was installed in the city in 1881. 
The power of that station was about 250 
kilowatta. Until 1885 there were only 
a few stations opened, and the power in- 
creased verv slowly. After that year the 
power of the stations and their number 
grew rapidly, and in 1898 there were 
169 stations, having together 29,000 kilo- 
watts of power. In 1898 and 1899 three 
additional central stations were con- 
structed in St. Petersburg, and at the 
present time the power of all the central 
stations taken together (exclusive of the 
private stations) reached 15,000 kilowatts. 
Work near completion will raise the 
power at these stations to 30,000 kilo- 
watts. The number of private stations 
is about 300, and these have a total power 
of more than 39,000 kilowatts. St. Peters- 
burg is lighted by means of arc lamps 
on the principal streets and by incandes- 
cent lamps on ways of less importance. 
In addition to the arc lamps on the streets 
there are about 300 lamps fed from pri- 
vate stations. FElectromotors, having a 
power of about 4,500 kilowatts, have been 
constructed. In many of the private sta- 
tions accumulator batteries have been 
put up, and their capacity exceeds 50,000 
ampere-hours. ‘The number of dynamo 
machines erected at these stations is over 
500, As a rule, the current is continu- 
ous. Steam motors are principally em- 
ployed, but gas motors and petroleum 
motors are also in use. 

All of the large stations work with al- 
ternating currents, and one of them uses 
the triphase current. The greater part 
of the network is underground, and con- 
sists of armored cables. Air conductors 
are not in use, except at a few stations. 
The aggregate length of the network is 
over 6,225 miles. The tension of the cur- 
rent of this network is from 2,000 to 
3,000 volts. 

In Moscow and in other towns, both 
large and small (particularly those situ- 
ated in the industrial region), the use of 
electricity has made no less rapid prog- 
ress than in St. Petersburg. In the be- 
ginning the stations constructed were al- 
most all for the continuous current, but 
in the later ones the preference was for 
the monophase and triphase alternating 


Vol. 41—No. 9 

current. The network is sometimes un- 

derground and sometimes overhead. 
ELECTRIC TRACTION. 

Electricity is also coming largely into 
use for tramways. The first electric 
tramway built in Russia was the one at 
Kief, which dates from 1893. In 1898 
forty-five cities had constructed such 
lines, their length exceeded 312 miles, 
and nearly 10,000 kilowatts were in use 
for the motors. The number of motor 
cars was about 300, and there were many 
cars without motors. Most of the tram- 
ways are worked by a continuous current. 
The total length of wire for the electric 
tramways in St. Petersburg is estimated 
at 1,875 miles. Air conductors and un- 
derground conductors will be used, and on 
the principal streets accumulator trac- 
tion. Nearly 400 motor cars will be in 
use, and 300 without motors. Other 
cities also contemplate the employment 
of electricity on a large scale, and plans 
are under consideration for its use on the 
great railroads of Russia. These projects. 
include the construction of an electric 
railroad to connect neighboring towns on 
the western frontier of Russia, and the 
establishment of a road to cross the Cau- 
casus Mountains, between the towns of 
Suhkum and one of the stations of the 
Viadikavkas Railway. For this latter 
road it is proposed to utilize the hydraulie 
force of the mountain streams. Electric 
traction is already in use on the railroads, 
serving large factories, in the mining in- 
dustry, and in other enterprises. 

The use of electricity for the distribu- 
tion of motive power is spreading, and to- 
day all of the machine works of Russia 
have adopted this method. Enormous 
central stations have been erected at places 
where such factories exist; for instance, 
at the Kolomna machine shops, at the 
works of the Sormovo Association, at the 
Putilov works, and many others. All of 
the larger elevators on the Vladikavkas 
Railway and on the Moscow-Kazan Rail- 
way are supplied with electric motors. 
Up to the present, electricity has scarcely 
been used at all for the transmission of 
energy for great distances. Projects, 
however, are under way to utilize the 
waterfalls of Marva and Imatra. The 
Russian Government has granted a con- 
cession to a company to supply power to 
St. Petersburg from the Volhov rapids. 
The estimated cost of the enterprise is 
about $14,000,000. It is said that the 
power to be transmitted will equal 150,- 
000 kilowatts, and the maximum trans- 
mission distance is 188 miles. The com- 
pany has undertaken to provide the pub- 
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lic lighting of St. Petersburg gratui- 
tously, and hopes to furnish current to 
individuals at about half the price hith- 
erto charged in similar enterprises. The 
engineer of the scheme is a Russian 
named M. Dobrotvorsky. It is also in- 
tended to use the colossal force of the 
Dnieper cataracts for the transmission 
of energy. 


ELECTROCHEMICAL INDUSTRY. 


The progress of the electrochemical] in- 
dustry and of electrometallurgy is inter- 
woven with the utilization of hydraulic 
force as motive power. For instance, 
there are even now several establishments 
which obtain copper and refine metal by 
the electrolytic process. Such establtish- 
ments exist in the Urals and the Cauca- 


sus, and have an output that is impor- 


tant. Thus, the works of Siemens Bros. 
at Kedabeg, in the Caucasus, annually 
produce some 500 tons of copper. Many 


less important works in St. Petersburg, 


Moscow, Nizhni Novgorod, etc., utilize 
steam power for the refining of copper 
and impure copper waste by the electro- 
lytic process. Some of these works ob- 
tain as by-products of the electrolytic 
process other metals, such as lead, anti- 
mony, etc. There are as yet very few 
special electrochemical works in Russia; 
one factory near the Imatra rapids pro- 
duces carbide of calcium, and other works 
for a similar purpose also exist. A large 
electrochemical factory has been erected 
in the government of Kharkof, for the 
production of caustic soda. Electric 
soldering is in use in metallurgical and 
mechanical works, and also in the railroad 
shops; this is accomplished with the aid 
of the Voltaic arc, a Russian invention. It 
is said to be superior to the ordinary weld- 
ing by fire, and is in use in seventy im- 
portant machine works in western 
Europe. 

ELECTRIC APPLIANCES AND MACHINES. 


It will be seen that the application of 
electricity has progressed in Russia, and 
that electrotechnical appliances will have 
a great future in this country. Russian 
factories can not supply the demand, and 
the deficiency is made up bv foreign firms 
which have their representatives here. It 
is true that Russian manufacturers pro- 
duce many cables and insulated con- 
ductors. At St. Petersburg and Moscow 
there are a number of factories in this 
line, and their output compares favorably 
with the foreign articles. The most im- 
portant of these establishments is the Sie- 
mens and the Riben, both of which pro- 
duce cables of the most complicated char- 
acter. Nevertheless, cables in large quan- 
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tities are imported from abroad, the home 
manufacturers not being able to supply 
the market. Accumulators are also manu- 
factured in various towns in Russia. 
There are a number of establishments in 
St. Petersburg which produce accumu- 
lators of original design or after the 
best known foreign models, such as the 
Julien, the Tudor and others, and the im- 
portation is small. Such appliances as 
circuit-breakers, commutators, rheostats 
and carriages, as well as armatures for 
lamps, are also manufactured in Russia, 
but not nearly enough to supply the de- 
mand. Measuring and counting instru- 
ments are scarcely manufactured at all 
in this country, although the demand for 
them is enormous, especially of late, since 
central stations have been constructed in 
a number of towns. These instruments 
are imported from France and Germany. 
The manufacture of porcelain insulators 
and of porcelain appurtenances in general 
is 80 largely developed in Russia as to com- 
pletely satisfy the home demand, and no 
insulators are imported. Incandescent 
lamps are not manufactured in Russia at 
present; an establishment formerly ex- 
isted for the manufacture of these lamps, 
but foreign competition was so strong 
that the attempt was abandoned. The 
lamps are at present imported from Ger- 
many, France, England, Austria and 
Sweden. Arc lamps are produced in this 
country, but only in limited quantities, 
and the greater number of those used are 
imported from Germany. Carbons for 


the arc lamps are also manufactured in 
Russia, though most of them come from 
abroad. 

As regards electric machines, such as 
dynamos, motors and transformers, thev 
are manufactured by only one firm—Sie- 
mens & Halske, at St. Petersburg. This 
house makes annually dynamo machines 
and motors of which the aggregate 
strength is about 6,000 kilowatts. It is 
also the only firm in Russia which pro- 
duces appliances required in electric trac- 
tion. 

. One branch of the electrotechnical in- 
dustry is fully supplied by the home 
manufacturers, and that is the signaling 
and telegraphic apparatus in use on the 
railways, to indicate whether the road is 
open or closed. As regards telegraphic 
appliances proper, some are manufactured 
in Russia and some come from abroad, 
chiefly from Sweden and Germany. 


HOW TO EXTEND UNITED STATES TRADE. 


It will thus be seen that the demand 
for clectrotechnical apparatus and ma- 
chines in Russia is relatively but little 
satisfied by the home manufacturers, and 
the progress in the application of elec- 
tricity for transportation, manufacturing 
and domestic economy will undoubtedly 
enormously increase the market for for- 
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eign appliances. American manufactur- 
ers should have their share of this trade, 
and there is but one way to secure it— 
that is, to establish branch houses in this 
country and place the same in the hands 
of competent men. The Germans hold 
the field in supplving this country with 
electric appliances, because they are ever 
present and always patient; they study 
their customers, ascertain their financial 
condition, give long credit with reason- 
able interest, and employ men who are 
cither German-speaking Russians or 
Germans born in Russia, who, of course, 
speak both Russian and German. 

It will require more than a casual visit 
to Russia on the part of our business men 
if we are to win our proper share of the 
future business to be done in electrical 
appliances. It is not too much to say that 
in no other branch of trade is there likely 
to be such material progress in Russia. 

Tuos. E. HEENAN, 


Odessa, Russia, July 12. Consul. 
m 
The Pennsylvania Street Railway 
Association. 


Much interest is being manifested in 
the next annual mecting of the Pennsyl- 
vania Street Railway Association, which 
will be held at York, Pa., on September 
10 next. The programme will be an in- 
teresting one, and will contain several 


features which will make it of value to 
those who are fortunate enough to be 
present. 

The officers of the association are: 
John A. Rigg, president; John Ruth, 
secretary; W. H. Lanius, treasurer. The 
executive committee is composed of the 
following members: William B. Given, 
B. F. Meyers, John Ruth, W. H. Lanius 
and John A. Rigg, with headquarters at 
Lebanon, Pa. 


=> 
A Simple Telephone Receiver for 
Wireless Telegraphy. 


Mr. L. Bleeckrode, while engaged in 
testing an installation for wireless teleg- 
raphy between The Hague, Holland, and 
a government lightship lying at a distance 
of sixteen kilometres from shore, devised 
a simple apparatus which yields excellent 
results. Two parallel pieces of carbon, 
like those used in an ordinary arc lamp, 
having a length of five centimetres, were 
placed on a square piece of wood, and a 
couple of dry elements and an Ader tele- 
phone placed in circuit. The circuit was 
completed by placing three or four ordi- 
nary sewing needles loosely in transverse 
directions on the carbon rods. The an- 
tenna of the signal mast is joined to one 
carbon, and the other is connected to the 
earth conductor. The letters of the Morse 
alphabet were very distinctly heard as 
shorter and longer taps in the telephone, 
and at the given distance telegrams were 
easily read by sound by a trained operator, 
and more quickly than they could be de- 
livered by the usual coherer arrangement 
combined with the Morse writer. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XXXVIII. 


BY A. E. DOBBS. 


In Fig. 158 was shown an outline dia- 
gram of a portable test set, and Fig. 159 
shows the connections to the various 
studs as they are made in the box of one 
manufacturer. ‘The coil connections are 
not shown, as they are understood to be 
connected from one plug to the other, 
and that putting a plug in a hole short- 
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Fic. 159.—SHOWING CONNECTION TO STUDS. 
circuits the coil. (See Fig. 160.) We 
find in the centre of the top row of studs 
four studs set diagonally, which con- 
stitute the commutator or circuit chang- 
ing switch already shown in detail in 
Fig. 158, connecting X and R to the 

ratio arms A and B. 

At the upper right-hand corner are 
two posts, BP! and BP?, which connect 
with the battery of five or six cells that 
usually accompanies a set of this kind, 
connections being made to the battery in 
the above case by means of one—some- 
times two—flexible cord. Should an 
outside battery be found desirable, as in 
the measurement of high resistances, 
where a battery of from 50 to 100 volta 
is often used, the flexible cord can be 
disconnected from the box battery and 
the outside battery connected to the 
binding to the cord posts instead. 

At the upper left-hand corner are two 
posts marked X1 X2, to which the un- 
known resistance is connected (in some 
sets these posts are marked C and D), 
while in the lower left-hand corner is the 
galvanometer, which is cut into circuit 
by means of the strap keys Ba (battery) 
and Ga (galvanometer). The B ratio 
arm has three coils of 1, 10 and 100 ohms, 
while the A arm has coils of 10, 100 and 
1,000 ohms resistance, thus giving a 
possible range, by unplugging the 1-ohm 
coil in B and the 1,000-ohm coil in A, 
1,000 times that of the rheostat, which in 
the present case would be 11,110 x 1,000 
= 11,110,000 ohms. It is, of course, 
theoretically possible to go even higher 
than this by leaving out all the plugs in 
the A arm and plugging all but the 
1-ohm coil in the B arm, thereby obtain- 


ELECTRICAL REVIEW 


ing a ratio of 1,110 to 1, or a total read- 
ing of 12,332,100 ohms, but this is not 
a practical scheme by the ordinary bridge 
method, because as the reading goes 
beyond 500,000 ohms the accuracy falls 
off quite rapidly. 

In the second and third rows of etuds 
we have the rheostat coils. 

Beginning with the second row we 
have coils marked 1, 2, 3 and 4—the 
units—which combined make 10 ohms, 
or any unit number less than 10. In the 
second half of this row we have the tens, 
composed of 10, 20, 30 and 40 ohms, 
which combined make 100 or any com- 
bination between 10 and 100, and in 
combination with the units giving any 
reading between 1 and 100 ohms on even 
bridge. In the same way the hundreds 
are formed in the third row up to 1,000 
and the thousands up to 10,000. 

There are two methods of connecting 
up the studs of a plug bridge, one being 
the straight or series plug plan shown in 
Fig. 160, which shows the resistance coils 
in series between the studs from one end 
of the row to the other, the coils of which 
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are cut in by leaving out plugs and short- 
circuited by putting them in, the reading 
in that particular figure being 20 + 4 + 
3 + 2 = 29 ohms. This form requires as 
many plugs as there are coils, but at the 
same time reduces the number of coils 
to the lowest possible limit. The objec- 
tion to this form is the large number of 
plugs required, which are liable to get 
dirty or lost, each one of which intro- 
duces a possible error factor, the resist- 
ance of each plug probably averaging 0.1 
of an ohm. 

The “decade” plan of bridge shown in 
Figs. 161 and 162 is still quite a popular 
form with some wire chiefs on account 
of its simplicity. 

Instead of each stud being connected 
in series the resistance is cut in by placing 
a plug between the stud and a bus-bar, 
one plug only being necessary for each 
row of studs. As shown in Fig. 161, 
the A and B arms are next to the gal- 
vanometer. The rheostat consists of four 
rows of studs and bars of test coils, each 
named respectively units, tens, hundreds 
and thousands, up to a final reading of 
10,000, or a total of 11,111 ohms. On 
the right is a row of six cells of battery, 
the studs of which are made to fit a plug 
on the ends of the flexible cords shown, 
so that one cell, or the entire six, can be 
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connected as desired. The binding-posts 
to which the cords are connected can also 
be connected to an outside battery. There 
is no commutator to reverse the ratio 
arms, that being accomplished by chang- 
ing the ratio values of the plugs. 

While on this subject of contacts it 
might be well to mention the fact 
that some manufacturers have recently 
brought out a circular sliding or step 
switch rheostat — Fig. 163 — which is 
much better than the plug form, as plugs 
wear to a poor fit in course of time and 
break, or frequently get lost, as said 
before. This switch, as in the decade 
form, can not make more than six con- 
tacts, another advantage in eliminating 
errors. The principal reason why the 
circular switch contact has not been used 
heretofore — though the British Post 
Office has had it for years—has been the 
uncertainty of the rubbing contact on a 
flat surface, which, however, has been 
overcome in the present instance by a 
contact arm made of several sheets or 
leaves, bent over so that the ends, instead 
of a flat surface, rest on the stud. 

Each leaf having a separate bearing 
of its own, and the rubbing contact being 
self-cleaning, there is no reason why this 
form should not be even better than the 
best plug contact, let alone the average 
run of them when made with dirty plugs. 

The A and B arms are also circular 
switch contacts. There is no reversing 
plugs as in Figs. 158 and 159, so that 
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Fia. 161.—SIMPLE For{ or BRIDGE. 
we get a multiplying or dividing factor 
by changing the relative ratios of the 
arms, which requires some explanation. 
In the ratio arms shown in Fig. 159 the 
A coils are marked 10, 100 or 1,000, and 
the B arm, 1, 10 or 100. In order to 
simplify matters we will call the A arm 
the high ratio or long arm, and B the 
low ratio or short arm. The object in 
making the arms in this manner was to 
make the reading as nearly automatic as 
possible to the inexperienced user, or, 
perhaps, to ensure greater accuracy, as 
it is easier to secure accuracy in a low 
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resistance coil than in one of high resist- 
ance. Then there is a slight economy 
in the matter of winding, as there is saved 
one 1,000 and two 10,000-ohm coils. 
With a commutator or ratio reversing 
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In the tables given above, the usual 


bridge formula X = Ri ors R= X 


is all right, but as in the two examples 
shown, they are worked in opposite direc- 


TABLE I. 
Plugs, A to R; B to X. 


1,000 Divide by 1,000 

1,000 e 100 > 
100 “ 10 
100 Even 


Now reverse the plugs placing A to X and B to R. 


Unknown Resistance. 
Below 10 ohms. 1 
10 ohms to 100 obms. 10 
100 « 500 “<. 10 
500 “ 5000 “ 100 
5,000 to 50,000 ohms 100 Multiply by 10 
50,000 “ 500,000 “ 10 we 100 
500,000 ‘* 11,000,000 '‘ 1 


plug switch, as shown in Fig. 159, A to R 
and B to X gives a dividing ratio in the 
rheostat—that is, the reading is divided 
by the ratio between the arms. Sup- 
posing that A is higher than B, as it 
should be, table I gives the best bridge 
values for ordinary use. 

Another manufacturer sets his revers- 
ing plug in a slightly different manner, 


Fie. 162.—Snowrna CONNECTION BETWEEN 
Stup AND Bus-Bar. 


gives the ratio arms the values of B = 10, 
100, 1,000 and A = 1, 10, 100, just the 
reverse of that given in the previous 
example—and also gives the following 
table as the best reading values for his 
instrument: 


con 


[UATE eneagarnageney 
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ohms, many young fellows, where great 
accuracy is not required, simply balance 
the bridge by making both ratio arms 
alike, as when both are set to 10, 100, 
1,000 or even 10,000, but this does not 
give such an accurate reading, nor is it 
so quickly found, and it sometimes hap- 
pens that shop hands will wind a coil for 
250 ohms and not get much closer to it 
than 10 ohms either way; whereas, with 
the ratio arm set at 0.1 of the rheostat 
they could not get more than one ohm out 
of the way, as the rheostat arm would 
step in tenths, and the galvanometer not 
come to rest till nearly right. 
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Fie. 168.—SHowine CIRCULAR SLIDING OR STEP SwitcH RHEOSTAT. 


tions, we are as much at a loss as ever 
to know which formula is right unless we 
have the manufacturer’s sketch, or make 
some such a test as already referred to. 


TABLE II. 
Ato X; BtoR. 
Unknown Values. A. B. 

Less than 20 obms. 1 1,000 Divide by 1,000 
20 to 200 “ 10 1,000 i 100 
200 ‘* 2,000 “ 100 1,000 = 10 

2,000 “ 20,000 “ 100 100 Even rheostat 

Reverse plugs A to R; B to X. 

20,000 to 200,000 ohms. 100 1,000 Multiply by 10 
200,000 ‘‘ 2,000,000 “ 10 1,000 s 100 
2,000,000 ‘* 21,000,000 " 1 1,000 1,000 


This difference in commutator plugs 
and ratio arms is very confusing to the 
beginner, and sometimes makes even 
experienced electricians look twice to see 
just where they are. The practical man, 
however, would lay a nail or other 
piece of metal across the X-termi- 
nals, set the ratio arms at 1,000 to 1, 
and adjust the rheostat arm till a 
reading was obtained. If that should 
be found impossible he would reverse 
his plugs and manipulate the rheo- 
stat till a balance was reached. 
Knowing that the resistance of the con- 
tacts and piece of metal must be less than 
1 ohm, he would then know that the posi- 
tion of his plugs indicated a division of 
the rheostat reading by 1,000, and that 
an opposite connection would indicate 
multiplication of the rheostat reading. 


When, however, we have a permanent 
connection to one side, as in Fig. 164, 
where A is permanently connected to X 
and B to R, then our ratio formula of 


as R= AX remains constant, no matter what 


the ratio arms might be, a condition we 
have in Figs. 161 and 163, where, if the 
A arm is lower than the B arm, division 
of the rheostat arm takes place, as, if we 
have A = 10, B = 10,000 and R = 12, 
then we should have 10 =~ 10,000 x 
12 = 0.012 of an ohm as the value of X. 
On the other hand should A = 1,000, 
B = 10 and R = 1,876 we should have 
1,000 + 10 x 1,876 = 187,600 ohms. 

The readings given in table III indi- 
cate the best values for the bridge where 
accurate readings are desired. 

As the bridge arm contains 11,110 


While discussing the bridge shown in 
Fig. 163 we will notice and describe its 
design in a general way. 

The rheostat is made up of four groups 
of coils, ten coils in each group. The 
resistance in each group is set by the use 
of phosphor-bronze springs of several 
leaves each, bent so as to move end on 
over the studs; the only coils in use are 
indicated by the studs the switches rest 
upon. The strap keys, Ba and Ga, con- 
nect to the battery and galvanometer 
respectively, and there is also, at the outer 
end of each key, a small switch which 
shunts the keys, if desirable, thus leaving 


Fig. 164.—PERMANENT CONNECTION TO ONE 
SIDE. 


the battery and galvanometer continu- 
ously in circuit, which is not desirable 
very often. At the end of the box on 
the right is a row of eight battery cells, 
any number of which can be put in use 
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by the flexible cords shown. The binding- 
posts + and —, to which each cord con- 
nects, can also be used to connect an out- 
side battery when necessary. Sometimes, 
when taking direct deflection readings, as 


TABLE 
A. 

Less than 20 obms 10 
20 to 200 ‘ 100 
200 ‘‘ 2,000 “ 1,000 
2,000 “' 20,000 “ 1,000 
20,000 ‘ 200.000 “ 10,000 
200.000 ‘“ 2,000,000 '‘ 10,000 
2,000,000 ‘* 21,000,000 “ 10,000 


in the measurement of insulation, it is 
necessary to connect to a more sensitive 
galvanometer than the one in the box; 
for this purpose there are two posts, 
located at the middle of the upper side, 
marked OUTSIDE GALV., to which it can 
be connected by the aid of a small switch 
ut the left marked GALV., which connects 
either the box or an outside instrument, 
as indicated by the marks “out” or “in.” 

At the upper left-hand corner there is 
also a small box, upon which is a three- 
contact switch. This box contains shunt 
coils used for the purpose of bridging the 
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current around the galvanometer in 
direct readings, the proper use of which 
will be explained later. On the upper 
side there is also a post marked Gr, to 
which a ground wire can be connected in 
making loop tests, as well as two switches 
marked L and M, which are also used in 
loop tests, and which will be explained 
in another chapter. 

When speaking of an outside galva- 
nometer there is another very common 
instrument that is frequently used in 


Fro. 166.—SsHowrne Box PLAN oF 
INSTRUMENT. 


quick testing where absolute correctness 
is not necessary. We refer to a common 
every-day telephone receiver, which can 
be connected to the outside galvanometer 
posts and the box instrument discon- 
nected. Placing the telephone to the ear 
and depressing the keys lightly there 
will be a click in the telephone as long as 
there is a lack of balance, and absolute 
silence when a balance is obtained. Of 
course, the telephone will only give a 
single click unless the battery circuit is 
interrupted, as by a buzzer or pole- 
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changer. The telephone is often more 
sensitiye and much quicker in action 
than many of the portable galvanometers, 
and is apt to be more satisfactory in 
measurements of high resistance, but it 


III. 
B. Ratio. 
10,000 1,000 to 1— Divide 
10,000 100 ** 1 
10,000 10 t 1 06 
1,000 Even bridge 
1,000 10 to 1— Multiply 
100 100 46 1 t 
10 1,000 “ 1 


is not so reliable on circuits where there 
is a great deal of inductive disturbance. 

This brings us to another instrument 
lately put upon the market, known as the 
“Ohmmeter,” which is a combination of 
telephone and slide wire bridge. The 
slide wire bridge is not new, it being a 
straight piece of high resistance wire, 
which is marked off in steps along the 
wire. 

Fig. 165 shows a diagram of an ohm- 
meter, which resembles the bridge plans 
already given, but with different connec- 
tions to the battery and unknown re- 
sistance. 

By comparing Fig. 165 with Fig. 164, 
we find that the connections are, as if X, 
the unknown resistance, should take the 
place of R, R takes the place of B and 
acts as a ratio arm, A the position of X, 
and B the place of A. 

A and B are the variable arms from 
which the resistance is read, although A 
+ B are constant to each other and 
never changed. A and B are simply two 
straight pieces of wire connected into one 
of very high resistance and an infinite 
number of steps, as the pointer or stylus, 
S, can touch any part of it. The tele- 
phone receiver, T, indicates when a bal- 
ance has been obtained, and the figures, 
placed on a scale alongside the wire, the 
resistance in ohms A switch K, a small 
button placed on the receiver closes the 
battery circuit. Should it be -desired, a 
reflecting galvanometer can be connected 
in place of the receiver, where very great 
sensitiveness 1s required. 

The rheostat resistances, reading from 
left to right, are respectively 1,000, 100, 
10 and 1 ratios. In order to simplify 
the readings these, the ratio studs, are 
marked brown, blue, red and black, and 
letters of these colors placed beside the 
scale indicate the correct readings of the 
stylus, S, which must correspond with the 
stud color. 

Fig. 166 shows the box plan of the in- 
strument, the receiver being connected by 
four cords; one, a loop in the battery cir- 
cuit.to the push-button K, and the other 
the regular receiver winding connecting 
with the pointer S. 

The unknown resistance is connected 
to the posts A, D. 

Should it be desirable to test with an 
alternating or interrupted current, the 
battery and interrupter are connected to 
the primary circuit bv an induction coil, 
and the secondary of the coil connected 
to the binding-posts, A, C, the same as the 
battery now is. 
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Electrical 


Patents 


The General Electric Company has 
obtained control of-a patent on a belt 
tightener invented by Mr. Norman C. 
Bassett, of Boston, Mass. In small elec- 
tric motors designed to be belted directly 
to slow-running machines—such as print- 
ing-presses, typesetting machines, ma- 
chine tools and the like—it is desirable to 
use a driving-pulley of very small diam- 
eter in order to give a slow-running belt 
with a comparatively fast-running motor; 
but in such a pulley the surface in con- 
tact with the belt is so short that some 
device is, necessary to wrap the belt 
around as much of the pulley as possible, 
in order to give sufficient contact with the 
circumference of the pulley to transmit 
the power. As these motors may be used 
in all sorts of situations and positions, a 
belt tightener which can be placed any- 
where around the pullev-shaft and on 
either side of the belt is a very useful 
contrivance, and this is what Mr. Bassett 


A New BELT TIGHTENER, 


has devised. He employs a support 
which is adjustable concentrically with 
the motor-shaft, and upon the support is 
journaled an idler-pulley adapted to en- 
gage the belt. Another support is also 
journaled concentrically with the driving- 
shaft, being likewise adjustable, and an 
arm connects the two supports, being piv- 
oted to one and having a slidable engage- 
ment with the other. A coiled spring sur- 
rounds the arm and tends to pull the idler 
against the belt, thus keeping the latter 
tight. In one form of the invention the 
motor-casing has an annular undercut 
groove concentric with the driving-shaft 
of the motor. In this groove is slidably 
mounted a curved plate, to which the idler 
is journaled. The plate can be held 
against movement by clamping bolts. 
Another plate is also slidably mounted in 
the groove, and can also be fastened 
against movement, this plate carrying an 
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eye. The arm is pivoted to the idler- 
plate and passes through the eye, its pro- 
jecting ends having a coiled spring bear- 
ing against the eye, and thus urging the 
idler into engagement with the belt. In 
another form the plate is swiveled upon 
the shaft, a link being pivoted to the plate 
and carrying the idler. In this instance 
the spring-pressed arm is fastened to the 
free end of the link, and is secured in an 
eye suitably attached to the frame. 
Professor Elihu Thomson has devised 
further improvements in electric meters, 
and has disposed of the patent obtained 
thereon to the General Electric Company. 
The object of this invention is to sim- 
plify and cheapen the construction and 
render the operation of the meter uni- 
form over all ranges of load. It is espe- 
cially applicable to meters operating 
under direct current. He describes his 
invention as follows: “In carrying out 
the invention I provide a register driven 
by a meter-motor at a speed varying with 
the load on the consumer’s circuit, in 
which the meter is installed in a manner 
usual with electric meters, and in order 
to simplify the construction I employ a 
motor comprising an armature or torque- 
producing element, formed of a plurality 
of flat or ‘pancake’ coils, moving in a 
magnetic field of constant strength. The 
field may be excited in any desired man- 
ner, but I prefer, for the sake of cheap- 
ness and convenience, to employ one or 
more permanent magnets, between the 
poles of which the pancake coils are 
mounted for rotation. As many such 
coils as desired may be employed and 
symmetrically disposed about the axis of 
rotation and supported in a common 
plane, to which the load current of the 
consumer’s translating devices is led 
through a suitable commutator. For 
cheap ness of construction I prefer to em- 
ploy a commutator formed of three seg- 
ments and a corresponding number or 
multiple thereof of armature coils. The 
small number of segments also permits 
the commutator to be made of small di- 
ameter, thus rendering  brush-friction 
low. <A type of commutator suitable for 
my purposes is that employed in the well- 
known Thomson-Houston three-coil dy- 
namo for are lighting. In shunt to the 
armature is a resistance of such value as 
to take the maximum portion of the cur- 
rent flowing through the meter. With 
an organization of the kind just outlined 
the effect of the friction of the moving 
parts is such that it is impossible to so 
adjust the meter that it will register the 
energy consumed with substantial accur- 
acy, both at low and at high loads. If 
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the meter is so adjusted that its registra- 
tion is accurate at the normal load for 
which the meter is constructed, there will 
be a considerable inaccuracy in the regis- 
tration at very low loads, due to the fact 
that the friction of the moving parts, 
which is substantially constant at all 
speeds, becomes a greater proportional 
part of the load as the load on the meter 
decreases. The load due to the friction 
of the moving parts is, however, small 
in comparison with the load on the meter 
when a full-load current is flowing in its 
actuating windings. It is therefore pos- 
sible to materially increase the accuracy 
of registration at low loads without de- 
creasing by so great an amount the ac- 
curacy at full load by so adjusting the 
meter that its registration will be correct 
at some point intermediate between zero 
and full load, the particular point being 
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determined in accordance with the range 
of load to which the meter is likely to be 
subjected. The meter, when thus ad- 
justed, will, of course, register too low 
at low loads and too high at full loads, 
but its accuracy will on the whole have 
been substantially increased. It is not, 
however, possible by such an adjustment 
to make the registration accurate at all 
loads up to the full-load limit for which 
the meter has been designed. I have 
found that it is possible to so modify the 
organization above specified that the reg- 
istration of the meter may be made sub- 
stantially accurate both at light loads 


and up to the maximum load for which’ 


the meter is designed, and it is one of the 
features of my present invention to pro- 
vide such a meter with a corrective which 
will obviate the inaccuracies above re- 
ferred to, and will render the registration 
of the meter truly proportionate to the 
load on the circuit. In carrying out this 
feature of my invention I employ a re- 
tarding-magnet system, comprising, in 
addition to the damper which slows down 
the speed of the meter-motor at all times, 


279 


an auxiliary damper, consisting of an 
electromagnet carrying a current varying 
with the load in the consumer circuit, 
and provided with an iron core so pro- 
portioned that its magnetization will be 
raised to or near the point of saturation 
as the meter-load approaches a maximum. 
The magnetization of this auxiliary 
damper is, of course, nil at zero load, but 
as the load comes on its damping tend- 
ency rapidly increases until when the 
load approaches a certain value, where 
the core of the electromagnet approaches 
saturation, the curve representing the re- 
tardation due to the auxiliary damper 
becomes flattened, and the effect of the 
said damper thereafter is substantially the 
same as that of a permanent magnet. 
With such a construction I so adjust the 
meter that it registers with substantial 
accuracy at full load, when the core of the 
auxiliary damper is saturated. As the 
load falls off, that part of the retardation 
which is due to the auxiliary damper falls 
off at first slowly, and later at an increas- 
ing rate as the magnetization falls below 
the bend in the ‘curve of magnetization,’ 
until finally, when the load reaches its 
minimum value, it becomes practically 
nil. By properly designing the electro- 
magnet constituting the auxiliary damper 
its effect may be made to exactly com- 
pensate for the frictional resistance of 
the moving parts of the meter, so that 
the curve of registration will be substan- 
tially a straight line up to the maximum 
load for which the meter is designed, it 
being understood that beyond this load the 
curve of registration is likely to fall off 
somewhat, probably by reason of the dis- 
proportionate counterbalancing effect of 
the counter-electromotive force generated 
in the meter armature at such loads. 
For convenience of construction I prefer 
to embody the damping disc, commonly 
employed in meters side by side with the 
armature coils, permitting them to rotate 
in the same magnetic field. However, 
such is not an absolutely essential ar- 
rangement of the parts, and is adopted 
simply for compactness and convenience. 
So, also, the compensating device might 
be located in relation to another part of 
the rotating structure, but for the same 
reasons is preferably placed in coopera- 
tion with the combined armature and 
damping disc.” 

Consul Frank D. Hill, of Amsterdam, 
under date of July 24, 1902, writes that 
it would be advisable for exporters of 


iron, steel, coal, and electrical supplies to 
send catalogues to that consulate, as he 
intends to devote a room exclusively to 
circulars of American firms, folders of 
American railways, steamship lines, cable 
companies, ete. 


280 


ELECTRICAL REVIEW 


Vol. 41—No. 9 


Reviews of Current Engineering and 


Scientific 


Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Electrically Driven Centrifugal Pumps 
in the Horcajo Mines, Spain. 


In this letter, Mr. P. H. Ziegler, engi- 
neer, gives some figures as to the perform- 
ance of the centrifugal pumps in the 
Horcajo Mines. A description of this in- 
stallation was given in these columns a 
short time ago. The pumping plant con- 
sists of a series of induction motors, 
coupled directly to centrifugal pumps 
placed at different levels in the shaft, and 
pumping in series. The figures given 
show the practical and economical per- 
formance of the centrifugal pumps. Mak- 
ing allowances for stoppages, the average 
deliveries per minute have varied from 
3.75 cubic metres in 1900 to 3.97 cubic 
metres in 1902. Some trouble was caused 
by the caving-in of quartz-bearing clay, 
which rendered the water very muddy. 
The pumps, however, worked perfectly 
in spite of this during the whole period 
the muddy water had to be dealt with, 
this lasting six weeks. Stoppages have 
been few and are decreasing. For the six 
months of this year, the pumps have been 
running continuously, except for nine 
hours and ten minutes, nearly ninety- 
eight per cent of the time. The cause 
of stoppage is almost always to clean the 
wire cage of the suction pipe at the bot- 
tom of the shaft. Experiments show that 
the maximum efficiency of the pumps and 
motors was 75.94 per cent, 3.8 cubic 
metres of water being delivered per 
minute. With this performance, the effi- 
ciency at the switchboard was 68.29 per 
cent.—Engineering (London), August 8. 

a 


The Electrical Industry and Technical 
Education. 


This paper by Mr. Rankin Kennedy is 
a contradiction of the rather general be- 
lief that technical education in England 
is very imperfect. He claims that there 
are many well-trained, capable engincers 
who are at present either unemployed or 
working for very small compensation. 
The trouble with the British industries 
has been caused by the manufacturers 
themselves, as they have not recognized 
the value of technically trained men and 
_ but in few cases are willing to spend the 
money necessary to obtain their services. 
In answer to the London County Council, 
he says that there are plenty of funds 
and schools, although the general arrange- 


of the World. 


ments for classes do not give the best 
practical results, nor is the teaching 
suitable preparation for a scientific in- 
dustry; there is no lack of trained men, 
since foreigners can secure them by pay- 
ing for them; that the lack of advanced 
institutions for the above work is not a 
serious matter, as the men at present in 
demand are not those who have been 
through training of this kind. The pres- 
ent difficulties have been brought about 
by the tendency of manufacturers to 
build up a business to a certain extent, 
making progress for a few years, and then 
resting content at that level. England 
at present has everything necessary to 
successful scientific industry. The only 
thing needed is a realization of the causes 
of the present stagnation and a persistent 
effort to advance.—Electrical Review 
(London), August 8. 


A 
Effect of X-Rays on Very Small Electric 
Sparks. 
In this note, Mr. M. R. Blondlot 
describes an interesting phenomenon 


which he noticed while working with a 
sparking coil in the neighborhood of an 
X-ray tube. This effect is different from 
that discovered by Mr. Swyngedauw in 
1896, namely, that X-rays increase the 
sparking distance of a coil for a given 
potential. The apparatus used in this ex- 
periment consisted of an induction coil 
connected to two copper bars, each about 
fifteen centimetres long, with points filed 
smooth and arranged so that the gap be- 
tween them could be varied. Beside this, 
and parallel to it, was placed a Crookes 
tube operated by an induction coil. At 
each discharge of the tube, a small spark 
passed between the two copper rods, 
which in this experiment are placed very 
close together. Placing a lead sheet be- 
tween the tube and the spark-gap modi- 
fied the character of the spark. It then 
assumed the aspect of a small reddish 
glow. By properly adjusting the distance 
between the sparking points, this discharge 
took place perfectly regular. When the 
sheet of lead was removed, the spark as- 
sumed its first character, being white and 
bright. To show that this effect was not 
due to induced charges on the lead plate, 
a plate of aluminum was substituted for 
this, but it was not observed to have any 


effect upon the character of the spark. To 
show that the effect was not due to static 
charges, the Crookes tube was connected 
directly to the sparking apparatus. The 
effect in this case was the same as before. 
The explanation given for this phenom- 
enon is that the effect of the X-rays is to 
reduce the resistance of the air-gap, so 
that a greater quantity of energy passes 
across the gap at discharge. To observe 
this phenomenon, the gap must be very 
small, otherwise the discharge would heat 
the air sufficiently to reduce the resist- 
ance of the gap, and in this way mask 
the effect of the X-rays.—L’Industrie 
Electrique (Paris), July 25. 


A 


Steam Turbines and the Correct Type of 
Engine for Large Generating 
Stations. 


In the discussion which followed the 
reading of the papers by Messrs. Fedden 
and Day on these topics, Mr. H. Kilgour 
said that in the steam turbine the entire 
absence of cylinder lubrication was im- 
portant, as it permitted the use of super- 
heated steam and the return of all water 
to the boilers, doing away with the need 
of pumpers. Mr. C. H. Wordingham 
thought that since the low height of the 
turbine permitted a reduction in the 
height of the engine room and hence of 
the building the turbine effected a con- 
siderable saving here. The saving in floor 
space would not be as great as had been 
indicated, as the same boiler equipment is 
required for the turbine as for the engine. 
Mr. S. D. de Farranti said that the tur- 
bine had been retarded by the use of un- 
suitable alternators in the earlier turbine 
sets. He did not agree in Mr. Day’s 
statement that low-speed horizontal en- 
gines were the best for central station 
working, as all types were good if properly 
constructed and installed, and often the 
use of another type would greatly reduce 
the cost of the station. Gas engines for 
electrical purposes had not got out of the 
experimental stage, due to the difficulty of 
operating alternators in parallel when 
driven in this way, and also because of the 
unknown quantity as regards cost and 
maintenance. Mr. W. A. Chamen thought 
that the difficulty of building commutators 
for high speeds was partly responsible for 
the neglect of the steam turbine, and that 
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as regards speed the gas engine would de- 
velop along the same lines as the steam 
engine had done. Mr. A. B. Mountain 
thought that high speed was essential in 
all electrical work and the turbine would 
win the day. In round figures to reduce 
the consumption of steam one pound re- 
quired $3,800 (£760) additional capital. 
Mr. J. S. Highfield thought the turbine 
builders should develop the inductor 
type of alternator as the mechanical con- 
struction of this was particularly suited 
for high speeds.—Electrician (London), 
August 1. 
a 
The Relative Advantages and Disadvan- 


tages of Two and Three-Wire 
Distribution. 


Mr. John F. C. Snell in this paper 
advocates the two-wire system of distri- 
bution, and endeavors to show the ad- 
vantages of this over the usual three-wire 
system. The advantages of the three-wire 
system as usually given are, the economy 
in copper, increased radius of supply and 
reduced percentage in variation of press- 
ure. On the other side of the question, 
he gives the following disadvantages: 
Increased section of middle wire above 
that theoretically required, switchboard 
complications, less reliability of supply, 
danger of burning out consumers’ lamps, 
electrolysis of gas and water mains, as the 
neutral is usually grounded, difficulty in 
localizing and rectifying faults. He 
claims that the question of economy in 
copper is counterbalanced by the cost of 
installation of the middle wire, and that 
the damage due to leakage is considerable, 
though at the present time little definite 
is known about this. He claims in re- 
gard to the increased area of supply that 
the extension involves great difficulties in 
securing steady pressure. Again, in short- 
distance systems, there is little need of a 
three-wire distribution. The author as- 
sumes certain conditions and goes on to 
show that the saving effected by the use 
of the three-wire system would be small 
in this case and counterbalanced by the 


troubles caused. He claims that a star-. 


wound, three-phase generator, feeding 
synchronous or induction motors at sub- 
stations would be just as simple as the 
three-wire system. When the three-wire 
system is used, the neutral is always 
grounded, and this renders the system 
more liable to breakdowns than a two- 
wire system with both conductors insu- 
lated. He believes that it will be safer 
to spend the additional money required 
for copper for the two-wire over the three- 
wire system to gain this reliability of 
service. He finally mentions a large sys- 
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tem in London, in which the third wire 
is being taken out, Jeaving a simple two- 
wire system of double voltage.—Electrical 
Times (London), August 7. 


a 


Newcastle and District Electric Lighting 
Company’s Power Stations. 


This paper, by Mr. W. D. Hunter, is 
of particular interest at this time, as the 
steam turbine has been under discussion. 
The old station was equipped with four 
Parsons single-phase turbo-electric alter- 
nating generators of seventy-five kilowatts 
each. To this was added two 400-kilo- 
watt continuous-current turbo-electric gen- 
erators to meet the demand for electrical 
energy for power purposes. The works 
are situated on the side of a hill and had it 
been necessary to provide substantial en- 
gine foundations the work would have 
been exceedingly expensive. With the tur- 
bine, however, practically no foundations 
are required. There are two sets of con- 
densers in this plant; one for surface 
condensation and the other for jet con- 
densation. With these the vacuum ob- 
tained is generally within an inch of the 
indications of a standard barometer. It 
is stated that the cost of repairs and re- 
newals for this plant during the six years 
it has been in operation is practically rep- 
resented by the cost of inspection. The 
new works of this company at present 
being constructed are to be equipped with 
two units of 1,000 kilowatts capacity. 
These machines consist of a steam tur- 
bine directly connected to two dynamos, 
each 500 kilowatts, 500 volts, direct cur- 
rent. The automatic governor of these 
turbines is controlled by the voltage of 
the system. This is operated by means of 
an electric solenoid working in conjunc- 
tion with a steam relay gear. The action 
is as follows: Should the voltage rise 
above the normal on change of load, the 
solenoid core is lowered and a small bal- 
ancer piston hung at the opposite end of 
the lever is raised a proportionate amount. 
This allows the steam which keeps the 
regulating valve in action to escape more 
quickly and the valve closes a little. 
There is provided in addition a pulsating 
motion to keep all parts of the lever and 
valve gear in movement. The floor space 
occupied by each machine is 38 feet 6 
inches by 6 feet, or 231 square feet. The 
heaviest parts of these machines do not 
exceed, for the cylinder bottom, five and 
one-quarter tons; the cylinder covers, 
three and one-half tons; the cylinder 
shaft, two and one-half tons; the arma- 
ture, three tons.—Journal British Insti- 
tution of Mechanical Engineers, July. 
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Penetrating Rays from Radio-Active 
Substances. 


Mr. E. Rutherford describes in this 
article the results of some experiments 
conducted at McGill University. The 
permanent radio-active substances, urani- 
um, thorium and radium, all give out two 
types of rays; one easily absorbed and 
non-deviable by a magnetic field, and the 
other more penetrating in character and 
deviated by a magnetic field. His exam- 
ination of these substances by the elec- 
trical method shows that thorium and 
also the excited radio-activity produced 
by thorium and radium emit some rays 
as penetrating in character as those from 
radium. Manium, in comparison with 
thorium and radium, emits little if any 
of this radiation. These rays are extra- 
ordinarily penetrating in character and 
can be compared with the most penetrat- 
ing rays given out by a hard X-ray tube. 
Since the penetrating rays present in 
thorium and radium and in the excited 
radiations due to these bodies are pres- 
ent in manium, it seems probable that the 
penetrating rays in both radium and 
thorium are due to the excited radio- 
activity produced in the mass of the com- 
pound by the emanations which are un- 
able to escape into the air. In a search 
for some connection between absorption 
and density it was found that the quotient 
of absorption by density is not a constant, 
but the differences are no greater for the 
non-deviable rays than for the deviable 
rays of uranium. It has been shown that 
these penetrating rays have properties as 
regards absorption and ionization similar 
to those of rapidly moving electrons. In 
addition, they possess the properties of 
great penetrative power and non-deviation 
by a magnetic field, which, according to 
theory, belong to electrons moving with 
a velocity very nearly equal to that of 
light. It is thus possible that these rays 
are made up of electrons projected with 
a speed of about 186,000 miles per second. 
Elster and Geitel have recently shown 
that excited radio-activity can be pro- 
duced from the atmosphere by exposing a 
negatively charged wire in the open air. 
Since the earth is negative with regard 
to the upper atmosphere, the surface of 
the earth itself is made radio-active as 


well as the whole interior surface of build- 
ings. From the close similarity in the 
nature of this excited activity from the 
air with that from radio-active bodies it 
is not improbable that excited radiation 
from the air includes also some of the 
penetrating rays. In this case our bodies 
must be continually subject in a small de- 
gree to something like the Rentgen-ray 
treatment, just now so popular in medical 
circles.—Nature (London), July 31. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 
APPARATUS. 


A Combination Gasoline Electric 
Truck for Heavy Service. 


One of the most successful applications 
of electric power to heavy trucking has 
been a design which embodies the auxil- 
iary service of a gasoline engine. The 
combination of a gasoline engine with a 
dynamo and electric storage battery has 
resulted in producing a driving mech- 
anism which eliminates the objectionable 
features of either application as applied 
individually, and makes use of all the 
valuable features which cach system 
naturally possesses. 

The accompanying illustration shows 
the latest vehicle adopting this system, 
and is essentially a very strongly con- 
structed truck for heavy transportation 
purposes. This is probably one of the 


Fie. 1.— ENGINE AND DyNaMo COMPLETE. 


that furnished by the engine, the current 
is automatically taken up by the battery. 
which is connected to the wiring at a 
point between the dynamo and controller. 
Again, when extra power is needed, as in 
ascending steep grades or starting heavy 
loads, the battery promptly furnishes the 
deficiency. This does not have to be 
watched by the operator, the switching-in 
and circuit-breaking mechanism being et- 
tirely automatic. As the output of the 
engine does not vary, no governor is Te- 
quired, and the gas and air mixtures can 
be set permanently for perfect combus- 
tion. 

The total length of the truck illustrated 
is eighteen feet four and one-half inches. 
The width inside the stocks is five feet. 


Fig. 2.— REAR AXLE AND Motors. 


largest trucks ever built which has been 
sold, delivered and put into daily service, 
the photograph being taken while the 
truck was making its regular trip and 
carrying at the time a load of very nearly 
nine tons. The system consists of a com- 
bined gasoline engine and dynamo, one 
motor for each rear drive wheel, a small 
storage battery and a controller. The 
electric circuit is so arranged that when 
running the vehicle under normal condi- 
tions (loaded, on the level), the current 
comes directly from the dynamo through 
the controller to the motors; but when 
coasting down grade, slowing up, or, in 
weneral, when less power is needed than 


Fig. 3.—REAR AXLE AND MOTORS. 
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and the width over the hubs is seven feet 
six inches. The wheel-base is ten feet 
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cells (three-hour rate). The controller 
has five speeds each way, the maximum 
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six inches long. The front wheels are 
thirty-six inches in diameter, and the rear 
wheels forty-two inches in diameter. Each 
wheel is equipped with seven-inch Calu- 
met rubber tires. Both front and rear 
axles are thrussed. The front springs 
are of the platform type, the rear springs 
being half elliptic, with free-sliding ends. 
All strain due to driving is taken up by 
push-rods from spring saddles to the 
frame. 

The power equipment consists of a four- 
cylinder (five and one-half inches by six 
inches) gasoline engine, coupled direct 
to a nine-kilowatt, 110-volt dynamo, run- 
ning at approximately 550 revolutions 
per minute. The two motors are each of 
eight horse-power, capable of standing an 
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Referring to the illustrations, Fig. 1 
shows the engine and dynamo complete. 
Figs. 2, 3 and 4 are different views of the 
rear axle and motors assembled as a com 
plete driving unit, but with the gear 
cases removed. Fig. 5 shows the front 
axle, with side springs in place, but with 
the cross spring, steering knuckles, loops 
and shackles detached. Fig. 6 shows the 
truck complete. 

While this vehicle was being tested it 
hauled a seven and one-half ton load over 
a distance of twelve miles, one-third of 
which was uphill, at one place the grade 
being about thirteen per cent. At the 
completion of the run the gasoline tank 
was filled, thereby ascertaining how much 
fuel was used. The manufacturer states 
that the cost was three-quarters of a cent 


per ton per mile to haul the load for 
twelve miles. 
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Fig. 5.—FRONT AXLE AND FITTINGS. 
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Fie. 6..—GASOLINE-ELEcTRIC TRUCK FOR HEAVY SERVICE. 


overload of 150 per cent. The battery is 
composed of forty-four 136 ampere-hour 


being four and one-half to five miles per 


hour, with full load on a level road. 


This equipment is manufactured by 
the Fischer Motor Vehicle Company, of 
Hoboken, N. J. Mr. S. M. Fischer, the 
president of the company, recently re- 
turned from London, and reports that 
two of the largest omnibus companies 
there have placed orders for buses of this 
type. Several other orders for heavy 
trucks were also secured by Mr. Fischer 
on his London trip. The company an- 
ticipates making such additions to the 
present plant that the factory space will 
be large enough to enable it to handle its 
greatly increased business. 

Ae 

American electrical apparatus is mak- 
ing remarkable progress in European 
markets. The Société Anonyme Westing- 
house has found it necessary on account 
of the great number of orders to make 
extensive additions to its plant, which has 
been in operation for only five years. This 
plant is located at Havre, France, and 
supplies the territory included in Hol- 
land, Belgium, Italy, Switzerland, Spain, 
France and their colonies and protecto- 
rates. 
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Mechanical Boiler Cleaners. 

One of the inevitable conditions against 
which every user of steam has from time 
to time to contend is the formation 
and incrustation of scale particles on the 
inner surfaces of all classes of boilers. 
Many forms of feed-water purifiers have 
been devised to eliminate this tendency 
of water to carry sediment into the boiler, 
and excellent results have been achieved 
in this manner. The mixing of chemical 
elements with feed water 
has also been very largely 
tried, and great ingenu- 
ity and painstaking ef- 
fort are constantly being 
applied to remedy this 
objectionable feature, 
- which seems to be inher- 
ent with the water of 
every locality. There is 
no doubt but that the 
strain occasioned upon 
a boiler by the constant 
washing and cleaning. 
necessitated where no 
precautionary measures 
are taken, is one which 
greatly impairs the life and service of the 
boiler, to say nothing of the greatly in- 
creased consumption of fuel which be- 
comes necessary, due to the non-conduct- 
ing properties of the lining which a scale 
of sediment will very quickly form. 

In the accompanying illustrations is 
shown a mechanical boiler cleaner, which 
the makers claim embodies many features 
which warrant especial consideration 
from all users of steam. Once of the prin- 
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The impurities in water separate under 
ordinary working pressures, and are held 
in suspension. The sediment thus 
formed, together with any earthy matter, 
is carried by the current to the surface 
of the water and then to the rear of the 
boiler. It is here arrested by the trough- 
shaped wings, and the sediment is taken 
up by the floating skimmer and dis- 
charged through the outlet pipe with 
centrifugal force into the precipitator. 


SIMPLE APPLICATION OF MECHANICAL BOILER CLEANER. 
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pipe. The circulation is completed by the 
return pipe, which is connected with the 
boiler, and takes only clean water from 
the precipitator. In this manner the 
sediment is continuously and effectively 
removed from the boiler. The illustra- 
tions show this boiler cleaner adapted to 
two applications of boilers. 

Coe, Smith & Company, 413 Western 
Union Building, Chicago, Ill., are the 
general selling agents for this boiler 
cleaner. This has been installed in a 
large number of the most important 
plants in the country, some of which are 
using from five to fifty cleaners; and these 
companies, it is stated, are finding a large 
saving in money, labor and annoyance 
from these installations. 


Linemen’s Heavy Snip. 


The accompanying illustration shows a 
telephone or electrical enip now being 
manufactured by the Smith & Hemenway 
Company, 296 Broadway, New York city. 
This is made from the highest grade ma- 
terial and nickel-plated, and is warranted 


LINEMEN’S HEAVY SNIP. 


il 


vv 


(5 a F 
inat 
Hue 


hy 


} 


rg 
hij 
i 

i 


IMPIES Pnn 
pR 
i 

wit 


MECHANICAL BOILER CLEANER, SHOWING DETAIL OF ASSEMBLING. 


cipal features of this cleaner lies in the 
fact that by a specially arranged method 
of floating the skimmer is kept constantly 
on the water line, regardless of the rise 
and fall of the water in the boiler. 


The lower temperature in the precipitator 
and its special construction cause the sedi- 
ment to settle rapidly. It then remains 
in the lower compartment of the precipi- 
tator until drawn off through the blow-off 


to give entire satisfaction. The snip is 
made very heavy and with a powerful lev- 
erage for cutting and stripping wire, and 
is a tool which every lineman, electrician, 
bell-hanger or any one who in any 
way strings wire will find of great 
service. 
ets Sse ts: 

This summer has been a remarkable 
season for the elevator industry, the Otis 
Elevator Company reporting that within 
the past week it has closed contracts for 
no less than forty hydraulic passenger ele- 
vators to be installed in New York city in 
large office buildings. Last week’s orders 
included fiftv-one electric elevators for 
New York city alone. Several of these 
are of the full automatic or push-button 
type, where no attendant is required. It 
appears that with engineers and building 
contractors the modern Otis vertical cylin- 
der hydraulic elevator is popular for large 
office buildings and hotels. 


August 30, 1902 


New Works for the Manufacture of 
Weatherproof Insulated Wire 
and Cables. 

The Hungerford Electric and Manufac- 
turing Company has established a factory 
at Belleville, N. J., for the manufacture 
of weatherproof wires and cables, using a 
new insulating compound which, accord- 
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ELECTRICAL REVIEW 


with the manufacture of weatherproof 
wire in two grades—for low and high- 
tension currents. It also intends to in- 
stall a complete wire-drawing plant, and 
erect cabling machines for all sizes of 
cables, and, in fact, equip in a most thor- 
ough manner an up-to-date wire-drawing 
and insulating factory for all classes of 
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MILL FOR MANUFACTURING INSULATED WIRES AND CABLES, BELLEVILLE, N. J. 


ing to recent tests made by eminent elec- 
trical experts, has shown unusually good 
results. This compound is claimed to be 
both weatherproof and impervious to the 
action of all acids. It does not oxidize, 
and for this reason its life is of long dura- 
tion. In a test recently made by Dr. 
Louis Duncan for the Hungerford com- 
pany, he reports that he reached a press- 
ure of 8,100 volts before puncture took 
place, using a saturated insulation of 
0.116 inch, and with the same kind of 
insulation, but 0.126 inch, 10,000 volts 
before rupture took place. 

Dr. Duncan also reports that he sub- 
mitted samples of this wire to a tempera- 
ture of 150 degrees Fahrenheit without 
dripping or even displacement of the com- 
pound. The Hungerford company has a 
number of reports from several of our 
leading engineers, all of which speak 
highly of this new insulating compound. 
The company’s factory is located on the 
Newark & Paterson branch of the Erie 
Railroad, opposite the Essex station. It 
is of unusually heavy construction, having 
been built by the Sisum Rope Company 
for the manufacture of heavy wire ropes 
and hawsers. It was occupied but a short 
time, and has now been acquired by the 
Hungerford company. The factory is 180 
feet in depth, with a frontage of 142 feet, 
with walls two feet thick and two stories 
in height, and the roof so arranged that 
it can be raised at any time for the addi- 
tion of a story. The company will start 


electrical work—aerial, underground and 
submarine—for lighting and power, and 


-telegraph and telephone uses. 


Several subcompanies will be estab- 
lished for the exploitation of products 
which partake of a portion of the process 
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MR. OLIVER T. HUNGERFORD. 


of making this insulating compound. 
Plans are already under way for the estab- 
lishing of a series of underground cables 
for telephone and telegraph work for 
private rental between New York and 
Philadelphia. This, it is expected, will 
be very largely used by a number of 
prominent financial institutions operating 
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private lines under leases from existing 
telephone and telegraph companies. 

Oliver T. Hungerford, the inventor of 
this compound, has spent thirteen years 
of constant effort in perfecting it. Be- 
sides this article Mr. Hungerford is the 
inventor of and designer of a wide variety 
of mechanical creations. The accompany- 
ing illustration shows the mill at Belle- 
ville, N. J. 


Steel-Plate Trolleys. 


The Brown Hoisting Machinery Com- 
pany, Cleveland, Ohio, is the manufac- 
turer of a complete line of overhead tram- 
ways and trolleys. These are built in spe- 
cial designs for peculiar installations, and 
are made from plans giving location of 
curves, switches, turntables, ete. Special 


STEEL-PLATE TROLLEY. 


attention is given to the capacity in pounds 
to be lifted, and the conditions under 
which the service is to be carried out. The 
accompanying illustration shows a steel- 
plate trolley of a design for special clear- 
ance dimensions. The wheels of the 
“Brown Hoist” trolleys are secured to 
steel pins revolving in adjustable bronze 


bearings, which give an inside as well as 


an outside support and materially reduce 
resistance to movement along the over- 
head beam. ‘The trolley shown in the 
illustration is made for capacities ranging 
from one-quarter to ten tons, for I-beams 
ranging from four inches to twenty-four 
inches. 


_ In a gas engine, when coupled to a dy- 
namo, the gas used to drive it for the 
production of electricity yields three times 
as much light in incandescent lamps and > 
about eleven times as much in are lamps 
as the same amount of gas would give off 
if burned directly at gas jets. 
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American Street Railway Association. 


The twenty-first annual meeting of the 
American Street Railway Association will 
be held in the Light Guard Armory, De- 
troit, Mich., Wednesday, Thursday and 
Friday, October 8, 9 and 10, 1902. Papers 
will be presented on the following sub- 
jects: “The Registration of Transfers,” by 
Mr. C. D. Meenely, Brooklyn Heights 
Railroad Company; “Benefit Associa- 
tions,” by Mr. Oren W. Root, Jr., Metro- 
politan Street Railway Company, New 
York; “Discipline of Employés by the 
Merit System,” by Mr. W. A. Satterlee, 
Metropolitan Street Railway Company, 
Kansas City; “Transportation of Light 
Express and Parcel Delivery,” by Mr. 
George W. Parker, Detroit United Rail- 
way Company; “Steam Turbine Engine,” 
by Mr. E. H. Sniffen, New York; “Sig- 
nals for Urban and Interurban Railways, 
Old Colony Street Railway Company, 
Boston;” “Adjustment of Damage 
Claims,” by Mr. M. B. Starring, Chicago 
Street Railway Company. 

All the space for exhibition purposes 
has been applied for, and Thursday, Oc- 
tober 9, has been set apart as exhibitors’ 
day. No session of the association will be 
held, so that all may have time to examine 
the exhibits. The headquarters of the as- 
sociation will be at the Cadillac Hotel, the 
annual dinner being served at this house 
on Friday evening, October 10, when the 
officers-elect will be installed. The follow- 


ing resolution has been unanimously 
adopted by the executive committee: “The 
secretary is directed to request the chief 
executive officer of the different companies 
to notify all delegates and heads of de- 
partments attending the convention that 
they are expected to be present at all ses- 
sions of the meeting and take part in the 
discussions.” The Detroit friends of the 
association are very anxious to have a 
large delegation of both members and 
ladies present, and a pleasing series of en- 
tertainments is expected. The passenger 
associations have granted rates of one 
fare and one-third for the round trip. 
Other hotels are the Russell, Wayne, St. 
Clair, Normandie, Griswold and Metro- 
pole. 


< 

A German contemporary describes a 
new galvanic cell which “inhales” the 
oxygen of the air. The cell contains in a 
saturated ammonium chloride solution a 
zinc rod and a porous pot provided with 
a semi-porous membrane. Within the 
porous vessel is placed a retort carbon, 
and the vessel contains a special depolar- 
izing liquid. This depolarizing liquid 
constitutes a sort of a chemical sponge, 
which, when in the air, absorbs the oxygen 
thereof and gives it off again in the proc- 
ess of depolarization. The depolarizer 
consists of ammonium cuprate. 
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Balata Gum in Brazil. 


Consul K. K. Kenneday, writing from 
Para, Brazil, states that the attention of 
interested parties in the United States has 
recently been attracted to the possibility 
of the balata fields on the Amazon. James 
A. Bouty, for many years a gutta-percha 
operator in the Guianas, on a trip of inves- 
tigation through this region about one 
year ago, found the balata tree growing in 
abundance near Para, and on the Amazon 
and its tributaries for thousands of miles. 
The Brazilians had no knowledge of its 
gum-producing qualities. After per- 
sistent effort, Mr. Bouty succeeded in in- 
teresting parties in the United States and 
Para, bought a concession, and has lately 
begun the practical work of producing 
gutta-percha for the market. Sufficient 
time has not yet elapsed to demonstrate 
the commercial value of Mr. Bouty’s per- 
sonal experiment, but his work has served 
to open up a new industry for Brazil, 
which may develop into large proportions. 
As in the case of rubber, there is prac- 
tically no limit to the supply of gutta- 
percha on the Amazon, and, as it can be 
produced at a fraction of the cost of rub- 
ber, it offers a much higher percentage 
of profit. 

A report is given below on this subject 
from Mr. William Gerdeau, who has had 
a practical experience of many years in the 
Guianas, where he represented American 
and English gutta-percha importers and 
managed balata estates: 

“Pursuant to your request, I submit the 
following report of my personal investi- 
gations of the balata fields of Brazil dur- 
ing my recent explorations of this region: 


“The balata, or bulle tree (Minsaps - 


balata), known in the Brazilian language 
as the macaranduba, grows in great abun- 
dance throughout the Amazon Valley, but 
up to this time no attempt has ever been 
made to introduce the gutta-percha trade 
in this country. 

“For more than thirty years this trade 
has been carried on with immensely profit- 
able results in the Guianas and the 
Orinoco Valley, but those fields are now 
almost exhausted, and very little gutta- 
percha has recently been shipped. 

“It is my opinion that this balata trade 
can be made to rival the rubber trade in 
this country, as it can be produced here 
in unlimited quantities and its quality is, 
if not better, at least as good as the 
Guiana balata. 

“I have found the balata trees scattered 
and in groves, sometimes amounting to 
forests many miles in extent, all over the 
states of Para and Amazonas, and I am 
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informed on trustworthy authority that 
vast areas of these trees are growing on 
the Purus and Acre rivers and other trib- 
utarics of the Upper Amazon River. 

“The method of bleeding the balata 
tree is entirely different from that used 
to extract the gum of the rubber tree, and 
only experienced and expert bleeders can 
be employed. But, on the other hand, 
these trees yield many times as much sap 
as the rubber trees, and one man can 
easily produce as many kilogrammes of 
gutta-percha in a day as twenty men can 
extract of rubber. These trees will aver- 
age three and one-half pounds of gutta- 
percha each, and a competent bleeder can 
prepare forty to fifty pounds per day. 
The gum is first fermented and then dried 
in the sun, after which it is ready for 
shipment. 

“I am surprised to find that this valu- 
able gum, which is so easy of access and 
so cheaply prepared for market, has never 
become known to the trade here. Many 
great fortunes have been made in Guiana 
from this trade, and I believe the time 
is now ripe for American capital to de- 
velop the trade here. I found the 
Brazilians cutting down these valuable 
trees for firewood and building material, 
being ignorant of their true properties. 

“Concessions of balata fields of any ex- 
tent can readily be secured from the 
Brazilian Government, and private balata 
lands can be purchased for a fair price. 
It only requires some capital and prac- 
tical knowledge of the business to develop 
one of the greatest industries in Brazil.” 


Book Review. 

“The Bay Counties’ Transmission.” 
George P. Low. San Francisco. The Jour- 
nal of Electricity, Power and Gas. Cloth. 
80 pages. 11 by 14 inches. Numerous illus- 
trations. Supplied by the ELECTRICAL RE- 
VIEW at $5.00. 

This portfolio is a reproduction of a 
collection of articles of a popular nature, 
which have appeared in the Journal of 
Electricity, Power and Gas from time to 
time, upon the electrical power transmis- 
sion systems of the Bay Counties’ Power 
Company, of San Francisco, Cal. It 18 
the aim of the author in presenting this 
reprint to commemorate the energy and 
judgment of the builders of the Bay Coun- 
ties’ system, which has given to California 
one of the most extraordinary engineering 
triumphs of America, if not of the world. 
The book is splendidly printed on fine 
paper, and the illustrations are DRAE 
and very handsomely worked. It 18 i 
worth perusal, and will make a very Qe- 
sirable addition to the library of every en- 
gineer. 
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DOMESTIC AND EXPORT 


ELECTRIC TRACTION SYSTEM FOR WALES-—- 
Some $1,750,000 is to be expended in the 
construction of an electric traction system 
in the Rhondda Valley, Wales. For the 
building of the road, $850,000 has been 
allotted. The power plant and equipment 
will represent an estimated expenditure of 
$650,000. 


WIRES TO NOME IN FIvE MontHs—lIt has 
been announced that the line up the Tanana 
will be finished and telegraphic communica- 
tion will be in effect between Seattle and 
Nome by March 1 next. The Valdes-Eagle 
line will be in operation the entire 400 
miles across central Alaska by the first of 
September. In this way, the Copper River 
Valley will be connected by wire with the 
outside world during the coming winter. 
Instructions for the repair of the Juneau- 
Skagway cable have been given, and this 
break will be mended without delay. It is 
expected that by the time the line up the 
Tanana is completed that the wireless sys- 
tem to be established between Nome and 
St. Michael will be completed. 


ELECTRIC LIGHT MERGER IN CALIFORNIA— 
Plans are under way for the reorganization 
of the Edison Electric Light Company of Los 
Angeles, Cal., in order to increase the cor- 
poration’s capital stock to $10,000,000, to 
be divided into $4,000,000 preferred and 
$6,000,000 common stock. The preferred 
stock will be five per cent cumulative. The 
reorganization plan contemplates the ex- 
change of securities in the present com- 
pany for an equal amount of securities of 
the new preferred stock, with twenty per 
cent of the now common stock added, 
merging the present Edison company with 
the Redlands Light and Power Company, 
Santa Ana Gas and Electric Company, 
Pasadena Electric Company and other cor- 
porations. New funds will be used for the 
construction of a 20,000-horse-power elec- 
tric water plant on Kern River, with trans- 
mission lines to and from Los Angeles, 
erection of a steam plant in Los Angeles 
for reserve purposes, and smaller plants 
on Mill Creek and Santa Ana River. 


New YORK TO PHILADELPHIA BY TROLLEY 
LinE—The Union Trust Company, of Balti- 
more, has completed arrangements for an 
interurban trolley line to fill up a link in 
the long-distance trolley railroad planned 
between New York and Philadelphia. It is 
understood that the project covers an issue 
of $600,000 of first mortgage five per cent 
bonds of the Philadelphia, Bristol & Tren- 
ton Electric Railway Company. This bond 
issue acquires a trolley line partially built 
and will complete it. The line will run 
from Torresdale, a suburb of Philadelphia, 
via Bristol to Trenton, N. J., a distance of 
twenty-two miles. It is now in operation 
to Bristol and will be completed and be 
ready for operation December 1. The line 
runs through the manufacturing belt along 
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the Pennsylvania Railroad between Torres- 
dale and Trenton, and touches a number of 
small towns. The company will have a 
capital stock of $1,000,000, and an author- 
ized bond issue of $1,000,000. Of the lat- 
ter, $400,000 will be reserved for future re- 
quirements. 


More Boston ELEVATED StTocK—Permis- 
sion has been granted to the Boston Ele- 
vated Railway Company by the Board of 
Railroad Commissioners to issue addi- 
tional stock to the amount of $3,300,000, the 
board fixing the value of the shares at $155 
each. It is estimated that $806,500 shall 
be applied to the payment of the necessary 
cost of construction and equipment of the 
elevated structure, including foundations, 
tracks and electric system; $296,800 shall 
be applied to the payment of the necessary 
cost of construction and equipment of 
power stations; $471,000 shall be applied 
to the payment of the necessary cost of 
construction and equipment of terminal 
and other stations, exclusive of land; 
$69,700 shall be applied to the payment 
of the necessary cost of equipment of sub- 
ways; $580,600 shall be applied for rolling 
stock and the equipment of same; $161,300 
shall be applied for engineering and mis- 
cellaneous expenses; $862,500 shall be ap- 
plied: for real estate and for the payment 
of damages caused by the construction of 
the railway; $51,600 shall be applied for 
machinery, tools and miscellaneous equip- 
ment. Any surplus and proceeds of the 
stock over and above the amount actually 
required to provide for the above payments 
as specifically named shall be held subject 
to the further order of the board. 


TELEPHONE AND TELEGRAPH 


READING, Pa.—The United Telephone 
Company has purchased the Lykens Valley 
Company’s lines, giving them circuits 
through many parts of Schuylkill and 
Dauphin counties. 


Hitton, N. Y.—Work has been begun 
setting the poles for a telephone line in 
this town, and it is said that the exchange 
will be in operation shortly. Mr. J. E. 
Cooper is at the head of the organization. 


PHELPS, N. Y.—Representatives of the 
Interocean Telephone Company are said to 
be trying to secure the right of way through 
this section. The route as laid out runs 
from Geneva to Phelps past the Lehigh 
station and west to Clifton Springs. 


WASHINGTON, D. C.—Work is to be pushed 
on a new telephone line from Fredericks- 
burg, Va., to Tappahannock, which will give 
Washington communication with all of 
tidewater Virginia by way of Fredericks- 
burg. It is expected that the new line will 
be completed and ready for operation in 
October. 


CoLoRAaDO Sprines, Cor.—The Western 
Union Company has decided to begin ex- 
tensive improvements in its telephone and 
telegraph lines to the summit of Pike’s 
Peak. As soon as the necessary equip- 
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ment can be secured, a three-quarter inch 
cable will be installed from Windy Point 
to the summit, at a probable cost of $1,000. 


PITTSFIELD, Mass.—The city council has 
adopted the ordinance controlling under- 
ground conduits in this city, and the alder- 
men have passed the permits giving the 
New England Telephone Company the 
privilege of building conduits in the city 
and the same to the Berkshire Telephone 
Company, the latter gaining the right to es- 
tablish an exchange and do business in 
Pittsfield. 


ALBANY, N. Y.—The Charlotte Valley 
Telephone Company has been incorporated 
with a capital of $650, to operate a telephone 
line in South Worcester, Otsego County; 
Summit, Charlotteville and Lutherville, 
Schoharie County. The directors are: 
George Oliver, Maleatus Bruce, Richard Jef- 
fers, Leslie D. Smith, Levi M. Stevens, 
Hiram D. Haver, William Crapser, Peleg S. 
Taber, Nicholas Van Patten, of Charlotte- 
ville, and Arthur Heller, of South Wor- 
cester. 


JACKSONVILLE, FLa.—Applications for let- 
ters patent will be made on October 1 by the 
incorporators of the Southern States Tele- 
phone and Telegraph Company, with head- 
quarters at Jacksonville. The purpose of 
the company, as shown by the announce- 
ment made in advance, is to build and 
operate telephone and telegraph lines in the 
state of Florida. It is stated that the com- 
pany will build lines from Jacksonville to 
Fernandina, to Pensacola, to Miami and 
Punta Rassa, with many stations inter- 
vening. 


RICHMOND, Va.—The absorption of the 
Winchester Teleplfone Company by the 
United Telephone and Telegraph Company, 
of Philadelphia, has been announced. The 
new company controls 30,000 telephones, 
and will acquire 30,000 more. It is its in- 
tention to enter New York. The officers of 
the new company are: President, R. T. 
Barton, of Winchester; vice-president, W. D. 
Bernard, of Philadelphia; treasurer, S. R. 
Caldwell, of Philadelphia; local manager, 
S. L. Hoover; general manager, W. J. Latta, 
Philadelphia. The directors are as follows: 
T. J. O'Neill, Hanover; C. M. Clement, Sun- 
bury, and S. H. Hansbrough and W. H. 
Baker, Winchester. 


LEGAL NOTE 


RicHt Not IMPArRED—The right granted 
to a corporation by a municipal ordinance 
to construct and maintain an electric light 
plant, even assuming such right was ex- 
clusive, is held, in Capital City Light & F. 
Company vs. Tallahassee, advance sheets 
U. S. p. 866, not to be impaired by Fla. 
laws, chap. 4600, or Fla. act May 27, 1899, 
empowering the city to construct and main- 
tain its own electric light piant, where 
nothing had been done by the grantee look- 
ing toward the erection and operation of 
such a plant, although it had erected and 
operated the gas plant which it was 
authorized by the same ordinance to con- 
struct and maintain. 
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APoLLo, Pa.—The Fairchance division of 
the Pittsburg, McKeesport & Connellsville 
Railway has been placed in operation. 


Hupson, N. Y.—A trolley road is projected 
from the long dock at Saugerties to Palen- 
ville, Greene County. The distance is fifteen 
miles and it is said that the contract has 
been let. 


MANHEIM, Pa.—The Lancaster & York 
Furnace Street Railway Company has been 
chartered, with a capital of $325,000, to build 
a trolley line from Millersburg to York Fur- 
nace, on the Susquehanna. 


CLEVELAND, OnIo—It is stated that a com- 
pany is to be incorporated for the purpose 
of constructing an electric railway from 
Cleveland to New Baltimore, which will con- 
nect with a new road being projected from 
Akron to Alliance. 


CLEVELAND, OH1Io—Improvements that will 
cost about $100,000 have been started on the 
Cleveland & Eastern trolley line. All the 
abrupt curves are to be straightened and the 
numerous heavy grades reduced. The work 
will require about a year’s time. 


SUPERIOR, Wis.—The Superior Suburban 
Railroad Company has been organized for 
the purpose of building a network of about 
100 miles of electric road throughout Doug- 
las County. The incorporators of the new 
company are: John Bardon, W. H. Webb, 
Henry S. Butler, W. J. Leader, Grafton 
_ Mason. 


EVANSVILLE, INp.—It is stated that a move- 
ment is on foot to build an electric railway 
from Bowling Green to Hopkinsville, via 
Franklin, Russellville and Elkton. The ob- 
ject of the road would be to connect with 
the Illinois Central. If proper encourage- 
ment is received along the proposed route 
the road will be built immediately. 


Mr. Joy, Pa—The Florin & Elizabethtown 
Railway Company has been granted a char- 
ter. The applicants were: William B. 
Given, Columbia; Dr. H. K. Blough, H. C. 
Lewis and H. H. Nissley, of Elizabethtown, 
and I. R. Herr, ot Lancaster. The road will 
be five miles long, and is intended to be a 
continuation of the Lancaster & Mount Joy 
line. 


LITTLE Rock, ARK.—The Fort Smith Sub- 
urban Railway has been granted a charter, 
with a capital stock of $100,000. The road 
will be six miles in length, running en- 
tirely around the city of Fort Smith. The 
directors of the company are: George Sengel, 
president; Frank Parke, vice-president; 
S. A. Williams, secretary; Ed Sengel, treas- 
urer. l 


HARTFORD, Ky.—The Hartford & Beaver 
Dam Electric Railway Company has filed an 
amendment to its articles of incorporation, 
changing its name to the Rough River Val- 
ley Railroad Company, in order that the 
road may be operated by either steam or 
electricity. It is expected that the road will 
be under construction by September 1. 
When completed it will connect this city 
with the main line of the Illinois Central. 
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ELECTRIC RAILWAYS NEW INCORPORATIONS 


ADEL, lowa—The Linden & Adel Telephone 
Company. $6,000. 


ALBANY, N. Y.—Charlotte Valley Tele- 
phone Company. $650. 


SHARON, Pa.—The Sharon & Wes. Middle- 
sex Railroad Company. $50,000. 


Des MoINEs, Iowa—The Mingo Farmers’ 
Mutual Telephone Company. $5,000. 


TRENTON, N. J.—Pan-American Electric 
Light and Power Company. $1,000,000. 


GREENVILLE, TEX.—The G-eenville Tele- 
phone Company. Increased from $25,000 to 
$35,000. 


Cuicago, Inu.—The Automobile Electric 
Company. Increased from $2,000,000 to 
$3,000,000. 


DENVER, Cot.—The Delta Electric Light 
Company. $10,000. Incorporators: E. D. 
Blodgett, M. A. Shue and J. E. Shue. 


AUSTIN, TEx.—The Whitewright Tele- 
phone Company. $10,000. Incorporators: 
W. C. Fain, R. May and Little Selph. 


TRENTON, N. J.—The Adams Electric 
Company. $50,000. Incorporators: Carl F. 
Adams, Nicholas Jahn, S. Edgar Aller. 


OSHKOSH, Wis.—The Winnebago Tele- 
phone Company. $150,000. Incorporators: 
A. B. Ferdinand, Walter L. Gold and Kate 
Kershaw. 


New York, N. Y.—The Jame; H. Mason 
Company. $50,000. Directors: E. A. 8. 
Barkelew, J. H. Mason and J. W. Noble, of 
New York 


West Point, Nes.—The Bancroft Inde- 
pendent Telephone Company. $15,000. In- 
corporators: W. H.. Watson, F. T. Rice, W. 
F. Sinclair and E. H. Morgan. 


RocKVILLE, Mbp. — Kensington Railway 
Company. $25,000. Incorporators: B. H. 
Warner, W. M. Terrell, J. W. Townsend, 
Charles W. Prettyman and Walter A. John- 
ston. 


Los ANGELES, CAL.—Ludlow & Southern 
Railway Company. $25,000. Directors: E. 
H. Stagg, of Johannesburg; Charles Weir, 
C. F. Smith, L. I. Davis and Walter Rose, of 
Los Angeles. 


PIERRE, S. DaKk.—Whitney Electrical and 
Development Company. $56,000,000. In- 
corporators: Loring L. Smith and George 
R. Martin, Chicago, and L. L. Stephens, 
South Dakota. 


TEXARKANA, TEX.—Texarkana Traction 
Company. $100,000. Incorporators: J. S. 
Trittle, M. C. Wade and R. W. Rodgers, of 
Texarkana; T. W. Crouch and E. D. Spen- 
cer, of St. Louis. 


DANSVILLE, N. Y.—The Mill Creek Elec- 
tric Light and Power Company. $200,000. 
Directors: F. A. Owen, J. E. Crisfield, W. J. 
Beecher, D. C. Kreidler, F. J. McNeil, J. H. 
Baker and B. G. Foss. 


DUNDEE, Wi1s.—The Dundee Water Power 
and Electric Light Company. $25,000. In- 
corporators: Leo C. Arimond, of Dundee; 
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A. E. Richter, of Fond du Lac, and Mary 
Arimond, of Campbellsport. 


Cuicago, Itt.—Chicago, Milwaukee Ave- 
nue & Inland Lakes Traction Company. 
$50,000. Directors: George Leininger, 
O. A. Lewis, Louis Kaminsky, A. J. Witt- 
man and Gideon F. Lanagher. 


CAMDEN, N. J:—Atlantic & Chelsea Pass- 
ing and Railway Company. $250,000. In- 
corporators: Louis Kuehule, Lewis P. Scott, 
Henry J. Rumerville, William B. Schofield, 


Kane S. Green, John M. Harding and Max 
Riebenack. 


MERCER, Pa.—The Sharon & West Middle- 
sex Electric Railroad Company. $50,000. 
Incorporators: M. A. Norris and R. Mont- 
gomery, of Youngstown; Alfred N. Perk- 
ins, W. Williams and Mayor William 
McIntyre, of Sharon. 


CINCINNATI, OnIo—The Cincinnati, Mil- 
ford & Eastern Traction Company. $10,000. 
incorporators: Sumner B. Day, George H. 
Chamberlain, J. B. Irven, J. B. Wallace, 
Wiliam R. Medaris and Senator Roude- 
bush, of Clermont County. 


INDIANAPOLIS, IND.—The Fort Wayne 
Electric Light and Power Company. $500,- 
000. Directors: Edward R. Coffin, W. R. 
Bonbright, H. C. Paul, J. W. White, H. J. 
Miller, J. H. Bass, S. B. Fleming, J. B. 
McKim and F. S. Hunting. 


MassENA, N. Y.—The St. Lawrence River 
Power Company. $7,000,000. Directors: 
Henry P. Davidson, Englewood, N. J.; Mark 
T. Cox, East Orange, N. J.; Samuel E. Pot- 
ter; William J. Wilson, New York, and 
Thomas A. Gillespie, Massena. 


ALBANY, N. ¥.—The Vermont & Whitehall 
Railway Company. $500,000. Directors: 
Daniel A. Slattery, J. Osgood Nichols, 
Kinsley C. Morehouse, Paul M. Mowrey, 
Ezra A. Tuttle, Leroy W. Baldwin, Harry 
M. Gough, Clinton E. Blaine and Ronald K. 
Brown, of New York. 


SANTA Fe, N. Mex.—The Tucumcari Elec- 
tric Light and Water Company. $10,000. 
Incorporators: Alexander D. Goldenberg, J. 
A. Street, C. H. Rankin, Jacob Wertheim 
T. W. Heman. Officers: C. H. Rankin, presi- 
dent; J. A. Street, vice-president; T. W. 
Heman, secretary; Jacob Wertheim, treas- 
urer. 


St. Louis, Mo.—Neighborhood Light, 
Power and Heating Company; $50,000; in- 
corporators: August Schlafy, of Alton, Ill.; 
P. French, J. L. La Prelle, Claude Kil- 
patrick, Isaac T. Cook and Thomas Wright. 
Sligo & Eastern Railroad Company, $120,- 
000; incorporators: Joseph P. White, Rolla 
Wells, Edward F. Goltra, J. B. Dana and 
A. B. Shepley. ° 


SOUTH BETHLEHEM, . Pa.—Souderton, Skip- 
pack & Fairview Electric Railway Company. 
$100,000. Officers: President, E. S. Moser, 
of Collegeville; vice-president, H. W. Reiff, 
Lederachville; secretary, B. W. Dambly, 
Skippack; treasurer, William g. Andrews, 
Fairview village. Directors: A. G. Reiff, 
M. C. Clemens, A. C. Alder, Dr. J. N. Huns- 
berger, J. R. Cassel, Wiliam A. Schultz, 
Dr. George K. Meschter and D. M. Anders. 


NT eT E e ES M O 


August 30, 1902 


Although not so prominent as a week ago, 
thse bullish sentiment still prevails through- 
out the stock market. While disappoint- 
ment is being felt by speculators at the 
failure of important developments follow- 
ing immediately the return to this country 
of a number of the foremost financiers, the 
conditions are all that could be expected. 
The monetary situation has shown general 
improvement during the week, although it 
still holds its position as one of the prime 
speculative factors. Rates have held steady, 
with the bulk of call loans at 4 and 4% 
per cent for the week. Next to the 
monetary situation and the prospects of a 
comparatively early termination of the coal 
strike, the crop outlook is engaging the at- 
tention of speculators. Conflicting rumors 
have stated that the harvest would not be 
so successful as previously expected, but the 
crop is in such a mature condition at pres- 
ent that it is not expected that even most 
unfavorable weather conditions could hurt 
it to any material extent. 


ELECTRICAL SECURITIES FOB WEEK ENDING 


AUGUST 23. 

New York: Closing. 
Brooklyn R. T..... ccc cece eccccees 66% 
Con: GAS urira rear ene 2233% 
Gen. Bl6¢ iyi deer kis srest ee ies 187 
Kings Co. Elec.........ecceeeees 202 
Man. Bloos iets baiwa de ee eee s.s 134% 
Met. St RYi0s64406es4hnneeses oun 147 
N. Y. & N. J. Tel. Co............. 175 
Westinghouse Mfg. Co........... 220 
Am. Union Electric Co........... 13% 

Boston : Closing 
Am. Telep. & Tel............... 173 
Edison Elec.........cccecescceece 280 
Mass. Elec. pivscxs neers s os8e ten 97 
New England Tel..............5. 141 
Western Telephone & Telegraph.. 101 

Philadelphia : Closing 
Elec. Co. of America........... 9 
Elec. Stor. Bat. C........... cee 89% 
Elec. Stor. Bat. pf............... 8914 
Philadelphia Elec................ 6% 
Union Traction......ssesssessse. 48 
United G. I. Go... ce cc eee 112% 

Chicago: Closing 
Chicago Edison Light............ 175 
Chicago Telep..........c.ceceees 171 
Metropolitan El. pf.............. 8914 
National Carbon...............-:. 311% 
National Carbon pf.... ........ 99 . 
Union Traction........essssssss. 1614 
Union Traction pf............... 48 


OBITUARY NOTICE 


Mr. Georce M. Hopkins died in Chester, 
Mass., on Saturday, August 16. Mr. Hop- 
kins was a resident of Brooklyn, living at 
325 McDonough street. He was prominent 
as a patent attorney and conspicuous in 
scientific research work, being the author 
of “Experimental Science,” a book which 
has been very largely used in technical 
schools. As one of the editors of the 
Scientific American, he had charge of the 
electricity department, and also conducted 
the department of “Questions and Answers.” 
Mr. Hopkins is survived by a widow and 
son. 
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ELECTRICAL SECURITIES ELECTRIC LIGHTING 


RicHMOND, INp.—The city council, by 
unanimous vote, has accepted the munic- 
ipal light plant built by the Varley Con- 
struction Company, of Indianapolis. 


HARRISBURG, Pa.—It is stated that the 
Paxang Electric Company will buiid a $400,- 
000 power plant in this city. It is hoped 
to have part of the plant ready for opera- 
tion by December. 


Los ANGELES, CaL.—Construction is row 
under way on the Pacific Light and Power 
Company’s plant, and it is expected that 
within twelve months the corporation will 
be in operation. The line will extend from 
Kernville southwest, and will cost about 
$200,000. 


OMAHA, Nes.— Permission has been 
granted the New Omaha Thomson-Houston 
Electric Light Company to use certain 
streets of che city for the construction of 
underground conduits, in which the com- 
pany is to place wires for the transmission 
of electricity. The work will involve an 
outlay of $200,000. 


READING, Pa.—The Farmers’ Mutual Rail- 
way Company has been organized, to build 
an electric railroad from Ephrata to Lin- 
coln. It is the intention of the company to 
excend the road to Myerstown, Lebanon 
County, a distance of eighteen miles, and 
connecting at that point with the line run- 
ning to Lebanon. 


JAMESTOWN, N. Y¥.—The Jamestown Elec- 
tric Light and Power Company’s plant has 
been sold at mortgage foreclosure. The 
sale included all of the company’s property, 
real estate, franchises, equipment, etc. 
William H. Whitney, of Boston, was the pur- 
chaser, and the price paid was $10,000, only 
one bid being received. 


LOUISVILLE, Ky.—The plant of the Jeffer- 
sonviile Light and Water Company has 
passed into the hcads of EKdward Burnett 
Smith, of Chicago, an attorney in the em- 
ploy of the United Gas and Electric Com- 
pany. The price paid was $70,000. The 
newly acquired plant will be merged with 


the electric light, gas-heating and coke 
company. 
CHARLOTTE, Micn.—The Grand River 


Electric Company has been organized for 
the purpose of furnishing Lansing with 
electric power from Delta, where the com- 
pany will build a dam and generate elec- 
tricity for lighting, heat, ete. The com- 
pany is capitalized at $50,000 and has se- 
cured about 200 acres of land along the 
banks of the Grand River near Delta. Con- 
struction will be begun shortly. 


New York, N. Y¥.—The union Railway, 
Power and KEiectric Company, the Morris 
Electric Company, Fountain Manufacturing 
Company, and five other established rail- 
way equipment and electrical companies, 
have been consolidated under the name of 
the American Union Electric Company, 
with a capital of $7,000,000. The manage- 
ment of the company 1s under the direction 
of Elmer Morris, S. M. Young, E. P. Ewing 
and J. Fourtain. 
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CoLUMBUS, Ga.—A deal has been closed by 
which the Stone & Weber Syndicate, of Bos- 
ton, who are now the owners of the street 
railway lines of this city, come into pos- 
session of all the river front property on 
the Georgia side of the Chattahoochee River 
from the property of the Columbus Power 
Company, just above the city, to the mouth 
or the Standing Boy Creek, a distance of 
about eight miles. It is stated that the 
company will build a dam across the river 
forty-seven feet high and will erect a power 
plant which will have a minimum of 16,000 
and a maximum of 20,000 horse-power, and 
that the power generated will be used to 
operate the street car lines in the city, as 
well as the street lights and other indus- 
tries. 


PERSONAL MENTION 


Mr. KEMPSTER B. MILLER, the telephone 
engineer of Chicago, and Mr. W. W. Dean, 
are spending some weeks hunting big game 
in Colorado. 


Mr. FRANK B. KwIcHT, Dallas, Tex., 
special agent of the American Bell Tele- 
phone Company, is visiting New York and 
Boston, and renewing many old friend- 
ships. 


Proressor R. S. Hutton, Owen’s College, 
Manchester, England, has arrived in the 
United States, and during his stay will in- 
spect the principal electrochemical college 
laboratories and manufacturing works of 
tne country. 


Mr. WILLIAM F. ZIMMERMAN, vice-presi- 
dent and general manager of the St. Law- 
rence Power Company, has resigned, .o take 
effect September 1. Mr. Zimmerman will 
probably spend a few months in rest and 
recreation abroad before entering the elec- 
trical fleld again. 


Dr. ALLAN V. Garratt, chief engineer of 
the Lombard Governor Company, Boston, 
was a New York visitor last week. Dr. 
Garratt reports that his company is rushed 
with business and the demand for its new 
catalogues would indicate a growing field 
for the company’s product. 


Mr. GeorGcE H. DANIELS, general passenger 
agent of the New York Central & Hudson 
River Railroad, delivered a striking address, 
as a part of the regular course, before the 
Chautauqua Assembly, at Chautauqua, N. Y., 
August 11, on “American Railroads and 
Our Commercial Development.” 


Mr. M. H. BENTLEY, chief engineer ‘of 
the International Telephone Manufacturing 
Company, Chicago, Ill, has just returned 
from an extended trip through England and 
the principal countries of Europe, where 
he has been studying the telephone field 
and the possibilities of supplying equip- 
ment from this country. 


Mr. ARTHUR D. Newton, Hartford, Ct., 
secretary and treasurer of the Electric 
Vehicle Company, was a New York visitor 
last week. Mr. Newton has recently asso- 
ciated himself with this company and his 
extensive circle of electrical friends will all 
extend a cordial greeting to him in this 
comparatively new and rapidly growing 
field. 
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INDUSTRIAL ITEMS 


THE GUARANTY ELEctTRIc Company, Chi- 
cago, is just taking 24,000 feet of additional 
space which this company will occupy en- 
tirely from the first of September. 


THE AMERICAN INSULATED WIRE COMPANY, 
241 and 247 South Jefferson street, Chi- 
cago, has found it necessary, owing to the 
greatly increased business, to take another 
floor in the establishment at that address, 
exactly doubling its former capacity. 


THE WESTINGHOUSE ELECTRIC AND-MANU- 
FACTURING COMPANY has removed its dis- 
trict office from the Sun Building, Wash- 
ington, D. C., to the Continental Trust 
Building, Baltimore, Md.; this move being 
made necessary by the large amount of busi- 
ness which the Westinghouse company 
transacts in the city of Baltimore. 


THE SUNBEAM INCANDESCENT LAMP CoM- 
PANY, Cleveland, Ohio, states that there is 
every indication that all records will be 
broken in the sale of its well-known lamp 
during the next few months, the factory 
product shows a steady improvement in 
quantity each month, and those who are not 
familiar with the Sunbeam lamp are in- 
vited to give it a trial. 


Messrs. KLEMM & CoMPaNny, Philadelphia, 
Pa., are the manufacturers of the patent 
Diamond diffuser reflectors, suitable for 
lighting churches, theatres, halls, etc. 
These are constructed upon scientific 
principles, and are claimed to increase the 
life fourfold. A comprehensive catalogue, 
illustrating and describing the line of manu- 
facture produced by this company, will be 
sent on application. 


THe Factory or P. & F. Corsixn, New 
Britain, Ct., was destroyed by fire on 
August 8. The purchasing anu sales de- 
partment suffered the heaviest losses, many 
papers relating to orders being consumed, 
together with the entire collection of cata- 
logues of the purchasing department of the 
American Hardware Corporation. Manu- 
facturers are requested to send copies of 
their catalogues to the purchasing agent, 
Mr. A. N. Abbe, to replace those lost. 


Tue Evectric APPLIANCE Company, Chi- 
cago, Ill., is supplying the market with its 
multiple burning sign lamp, and a special 
illustrated circular is ready for any who 
may be interested. This lamp has been 
made to meet the demand in which the end 
candle-power is of the first importance, 
such as in sign work. This is furnished 
in four, six and eight candle-power, 45 to 
130 volts, and is fitted with any standard 
base. The bases are porcelain insulated 
and attached with water-proof cement. 


THE AUTOMATIC ELECTRIC CoMPANY, Chi- 
cago, Ill., has issued a handsomely illus- 
trated catalogue describing its apparatus. 
This company has recently been awarded 
contracts by the independent telephone 
companies of Columbus and Dayton, Ohio, 
to equip the exchanges in those cities. 
Each exchange will have an ultimate 
capacity of 19,000 stations. The Columbus 
exchange will begin with 6,000 telephones 
connected up, while the initial installment 
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for the Dayton exchange will be 7,000 sta- 
tions. 


THE JOSEPH DIXON CRUCIBLE COMPANY, 
Jersey City, N. J., is sending out a postal 
card bearing an illustration of the Penn- 
sylvania Building, Philadelphia, which 
shows this immense steel frame structure 
to great advantage. The structural steel 
work of this building was erected in twenty- 
seven working days. The inference is that 
Dixon’s silica graphite. paint permanently 
protects the steel frame from corrosion. 
The economy of protective painting will be 
explained upon request by this company. 


THE INDUSTRIAL PRESS, New York, has 
ready the August edition of section “A” of 
the Mechanical Index, comprising a list of 
machine tools, metal-working machinery 
and accessories. The compiete work is an 
encyclopaedia and list of manufacturers in 
the United States of mechanical appliances 
and tools operated by steam, electricity, 
water, air, hand or foot power. These de- 
partments are carefully arranged under 
subheadings for quick reference, and the 
index is aranged in English, German and 
Spanish. 


THE MANHATTAN ELECTRICAL SUPPLY Com- 
PANY, New York city, in order to facilitate 
the handling of a rapidly increasing busi- 
ness, has leased a four-story and basement 
building at 39 Dey street which, in con- 
nection with the present quarters, gives the 
company a floor space of over 25,000 square 
feet; the entire first floor of the new build- 
ing has been arranged for offices, the rest 
of the building will be used for additional 
stock, chereby enabling the company to 
carry a much larger and more complete 
stock than heretofore. 


` 


THE REPLOGLE GOVERNOR Works, Akron, 
Ohio, have recently secured an order for a 
Spanish installation through the Pelton 
Water Wheel Company, of New York city, 
for five sectoidal relay governors and three 
duplex relay governors. The Rochester Gas 
and Electric Company, of Rochester, N. Y., 
has installed one differential relay gover- 
nor. The Montreal Cotton Company, of 
Valleyfield, Quebe*, has installed a relay re- 
turning governor, and the Shattuck & Bab- 
cock division of the American Writing 
Paper Company at De Pere, Wis., an elec- 
trical relay governor. 


THE ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, Ill., section agent, states that the suc- 
cess of the Packard lamp in the last year 
has been more pronounced where the con- 
ditions have been unusually difficult than 
ever before, and believe that it shows that 
the factory is better prepared to furnish 
lamps where the specifications are such as 
to bring out the very finest points in incan- 
descent lamp-making. Some of its’ very 
pronounced successes in the last year have 
been among the largest street railway com- 
panies in the world, where the contractors 
were placed upon severe competitive tests, 
and the lamps have not only furnished the 
requirements, but there has been an 
actual saving by two of the largest street 
railway companies in the world in lamp 
renewals, one of thirty-three and one-third 
per cent, another of twenty per cent over 
previous years, in one case with the same 
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number of lamps and the other with an in- 
crease in the lamps in actual use of about 
eight per cent. The success in the street 
railway line has followed closely upon the 
success in the manufacture of lamps for 
commercia: service, and is due largely to 
the policy of the company sticking to 
standard lamps and avoiding novelties. 


THE TRIUMPH ELECTRIC COMPANY, Cin- 
cinnati, Ohio, manufacturer of electric 
light and power machinery, has made the 
following recent contracts: The Krell 
French Piano Company, Newcastle, Ind., 
one 200-kilowatt, engine type, direct-con- 
nected generator, and 56 motors of sizes 
from 5 to 40 horse-power, aggregating 520 
horse-power in motors; Wooster University, 
Wooster, Ohio, two 100-kilowatt and one 50- 
kilowatt, engine type, direct-connected gen- 
erators; the Kanawha Valley Traction Com- 
pany, Charleston, W. Va., two 125-kilowatt, 
belted type of generators; Eastern Kentucky 
Asylum for Insane, Lexington, Ky., one 
75-kilowatt, engine type, direct-connected 
generator, and one 15 and one 10-horse-power 
motors; the United States Printing Company, 
Cincinnati, one 100-kilowatt, engine type, di- 
rect-connected generator; the Globe Wer- 
nicke Company, for its Cincinnati plant, one 
200-kilowatt, belted generator and 15 mo- 
tors, in sizes of 5 to 30 horse-power, aggre- 
gating 380 horse-power in motors, for the 
same company for its Norwood plant, 
one 200-kilowatt, engine type, direct-con- 
nected generator, and 12 motors of 5 to 65 
horse-power capacity, aggregating 530 
horse-power in motors; the Armour Pack- 
ing Company for its New Orleans plant, 
one 75-kilowatt, engine type, direct-con- 
nected generator; the Water Works and 
Electric Light Company, Norwood, Ohio, 
two 100-kilowatt, engine type, direct-con- 
nected generators; the Kenmare Coal Com- 
pany, Minneapolis, Minn., one 80-kilowatt, 
belted generator; E. H. Hewins, Boston, 
Mass., two 30-kilowatt, engine type, direct- 
connected generators; P. Derby & Com- 
pany, Gardner, Mass., one 25-kilowatt, en- 
gine type, direct-connected generator; the 
John A. Dunn Company, Gardner, Mass., 
one 30-kilowatt, belted generator; Ralph S. 
Hopkins, Seattle, Wash., one 50-kilowatt, 
belted generator; Northern Pacific Railway 
Company in its St. Paul shops, one 50- 
kilowatt, engine type, direct-connected 
generator, and one 15 horse-power, one 
7% and one 10-horse-power motors; the 
Calvert Lithagraphing Company, Detroit, 
Mich., one 75-kilowatt, engine type, direct- 
connected generator; the Beals & Selkirk 
Company, Detroit, Mich., one 30-kilowatt, 
direct-connected generator; the Brady Union 
Stock Yards Company, Atlanta, Ga., one 30- 
kilowatt, engine type, direct-connected gen- 
erator; the Eclipse Electric Company, St. 
Louis, Mo., one 25-kilowatt, engine type, 
direct-connected generator; the James H. 
Curran Elevator Company, Cincinnati, 
21 elevator motors; F. Woodlar & Com- 


pany, Cleveland, Ohio, one 25-kilowatt, | 


belted generator; W. P. Callahan & Com- 
pany, Dayton, Ohio, 15 lighting machines 
of 7% to 10-kilowatt capacity; the Buck- 
eye Iron and Brass Works, Dayton, Ohio, 
12 machines of 7%, 10 and 1214-kilowatt 
capacity. 
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GERMAN HIGH-SPEED EXPERIMENTS. 
Although the result of the Zossen high- 


speed tests showed that the track was the 
weak part of the installation, it is stated 
that German engineers are now getting 
ready a steam locomotive for similar ex- 
periments on the same track. This would 
seem to involve a good deal of unneces- 
The track was found un- 
did 


thorough test of the electric locomotive. 


sary trouble. 


suitable and not even permit a 
Instead of laving down a better track and 
continuing the work so well begun, they 
are building a special steam locomotive 
and will see what can be accomplished 
with this on a track known to be unsafe 
for speeds, but a little in excess of those 
now obtained on standard steam roads. 

The results of these tests with steam 
can hardly be expected to repay the 
trouble and expense of making them, and 
we do not believe that the German en- 
gineers will be satisfied until the electric 
been 


thorough trial than has vet been done. 


locomotive has given a more 


ELECTRIC AUTOMOBILES. 


It is worthy of remark that although 
electricity is rapidly replacing other 
means of locomotion, the new industry 
of the automobile is comparatively little 
dependent upon it. Other types, how- 
ever, are being developed and exploited 
with considerable success. 

We do not believe that this is a healthy 
condition. Electric propulsion has some 
disadvantages as has any other system, 
but it also has some very decided advan- 
tages. The greatest drawback to the elec- 
tric automobile at present is, of course, 
the question of a suitable battery. The 
prevailing impression is that the accumu- 


lators are heavy, depreciation is excessive 


and that the range of travel is restricted,, 


owing to the necessity of recharging bat- 
teries. A trip must be so planned that a 
charging station is reached before the 
batteries are exhausted. 

All these defects are true to some ex- 
tent, but if a careful comparison of the 
electrice and other types were made, these 
defeets would probably be found to be 
exaggerated. Then, on the other hand, 
the advantages of electric driving are not 
small. The mechanism is simple, clean 
and reliable, control is easy, and it is 
comparatively quiet and free from ob- 
jectionable odors. It is strange under 
these conditions that more has not been 
done with electric automobiles. 

One attempted solution of the problem 
has been to equip the carriage with driv- 
ing motors operated from a storage bat- 
tery which, in turn, is charged from a 
petrol generating set. This seems at first 
sight to be only making matters worse 
by supplying two complete systems, but 
on closer inspection the case is not so bad. 
The battery equipment can be compara- 
tively small, as can also the engine and 
generator. Ordinarily, the motor capac- 
itv of other types must be sufficient for the 
maximum demands. This necessitates a 


larger and heavier equipment than is 
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needed for all ordinary uses. In the com- 
bination above deseribed, however, the 
generator and battery need be only large 
The 
motors, of course, would have to be able 
to take care of the greatest demand, but 
electric motors are capable of standing 
considerable overloads for a short time. 
and they could be kept comparatively 
small. At these times of overload the 
dynamo and battery could be operated in 
parallel, each to its full output. 

From these considerations we see that 
the total weight of machinery for such 
equipments need not be increased very 
greatly over that of the usual motor and 
battery set. This arrangement would give 
the electric automobile a freedom of 
movement as great as that of the pctrol 
or other types without sacrificing any of 
the advantages of electric driving. Of 
course the added generating set would 
complicate matters somewhat, but this 


enough for the average power. 


should be entirely automatic and not re- 
quire any further attention after being 
started, leaving the operator with nothing 
to watch but his motors. 

There can be little doubt as to the 
ultimate success of electric automobiles 
as soon as the battery question is solved. 
Now it would seem to be a wise move for 
the electric companies to take up the 
question of developing a suitable equip- 
ment, either along the lines indicated 
above, or simply an accumulator carriage, 
so that when an entirely satisfactory bat- 
tery has been produced the rest of the 


equipment will have been fully developed. 


A NEW YORK STATE ELECTRICAL 
LABORATORY. 


At the last session of the New York 
State Legislature a commission was ap- 
pointed to report upon the necessity for 
establishing an official electrical standard- 
izing laboratory to which could be referred 
all questions of electrical science and prac- 
tice requiring authoritative information. 


The significance of this proposition fur- 
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nishes food for thought to even the best’ 


informed in the profession. What is there 
different in applied electricity from any 
other technical subject that should make 
it necessary to create a special branch of 
government to deal with problems aris- 
ing therefrom? 

Several reasons seem to make the es- 
tablishment of such a bureau necessary. 
First, the widespread and ever increasing 
applications of electricity which makes 
the subject a matter of interest to the 
people as a whole, who can not hope to 
gain the technical information necessary 
to protect these interests themselves; sec- 
ond, the inherent difficulty and complexity 
of the subject, which gives ample founda- 
tion for differences of opinion even among 
experts themselves, as well as opportunity 
for numberless fakes and deceits. Further, 
the tremendous amount of capital in- 
volved in the commercial applications. In 
addition to that directly invested in the 
production and application of electrical 
machinery, changes from older methods 
to a newer and better one have interested 
other industries in electrical matters. 

The real value of such an institution 
will depend largely upon the willingness 
of those to be benefited to accept ite de- 
cisions. Of course, in the matter of units 
and standards there can be no question, 
but many instances will be suggested to 
engineers where the institution at the best 
can only act as a court of arbitration, and 
though one is forced to accept decisions 
where simple facts are concerned, one is 
always free to decide whether or not he 
will submit to arbitration. To illustrate 
this point, let us say that a certain mu- 
nicipality has contracted with an electric 
lighting company for lamps of a certain 
candle-power. Unless the city had em- 
ployed a competent engineer to assist in 
drawing up the contract the specification 
in regard to the lamps is doubtless vague, 
and a dispute may easily arise between the 
city and the lighting company as to 
whether the latter is living up to its con- 
Who can decide this? 
legal standard of light, nor a standard 


tract. There is no 
method of rating lamps. The question of 
correct rating of electric meters is an im- 
portant one, which at present is left en- 
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tirely to the supply companies. This can 
hardly be considered as a satisfactory ar- 
rangement from the consumers’ view- 
point. 
cited where the opinion of a competent 
and authoritative body would be accepted 
as final. 


And many other cases could be 


In order to gain the necessary confi- 
dence for the successful working of this 
bureau, it is absolutely essential that its 
work shall be of the highest standard. 
Not only must all possible means be at its 
disposal to get at facts, but there must be 
those at hand capable of interpreting the 
facts. The laboratories must be the best 
equipped possible, and the force chosen 
from the very head of the profession. 


Nor must there be any barriers in the way 


to prevent people from obtaining the full 
benefit of the results. It must be en- 
tirely outside of politics or any outside in- 
fluence. 

If this condition of affairs can be con- 
fidently expected, so far as its moral as- 
pects are concerned, there yet remains the 
consideration of the tremendous task of 
organizing and keeping up the work 
of such an institution for such a 
purpose. The growth of the science 
is such that no sooner is one set of facts 
neatly assorted and labeled than a new 
set shows the old in an entirely different 


aspect. But what order we can get out 


‘of the present condition by all means let 


us have! It is not a question of whether 
there is work and need for such an insti- 
tution, but whether it will be able to cope 
with the work there is. The next genera- 
tion or the next ten years will not find 
the matter any easier. The feeling of a 
great many of those who are most compe- 
tent to determine just such matters as the 
bureau will take up will doubtless be one 
of entire willingness to pass on the re- 
sponsibility to an authorized and official 
body, and that as soon as possible. 


PLATINUM. 

The fact that the production of plati- 
num is not increasing as rapidly as is its 
consumption is causing considerable con- 
cern in many lines of work. Unless new 
sources of supply are discovered, and this 


does not seem probable, or a satisfactory 
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substitute is found, certain branches of 
the electrical industry will be unable to 
secure the requisite quantities for their 
work and will be seriously handicapped. 

Nearly all the platinum mined to-day 
comes from Russia. While this metal is 
found in small quantities in the United 
States, it has not been found to pay for 
extracting it. The deposits in New South 
Wales promise better, and it is to be 
hoped that mining will soon be begun 
there on a suitable scale. 

In the meantime, it might pay if eome 
of our inventors would turn their atten- 
tion to finding a suitable substitute for 
this costly metal. A careful study of 


alloys might result in a valuable dis- 
covery. 


RELIABILITY TEST OF AUTOMOBILES. 

The rules and regulations of a five- 
hundred-mile reliability test to be con- 
ducted by the Automobile Club of Amer- 
ica have been published. The route se- 
lected is from New York to Boston and 
return. These rules are full and explicit 
and provide for all probable contingen- 
cies. Classification of vehicles is by 
weight alone and irrespective of the kind 
of motive power. 

As the test is for reliability only, high 
speeds are especially prohibited. The 
marking is to be based upon an average 
speed of fifteen miles per hour or four 
minutes to the mile, each mile crediting 
four marks. Thus the run from New 
York to New Haven is seventy-nine miles 
and counts three hundred and sixteen 
minutes or marks if the run is clear. One 
mark will be deducted for each minute 
the vehicle is at rest, except for certain 
involuntary stops, as provided for. Aver- 
age speeds of over fifteen miles per hour 
will not be recognized. 

These rules are eminently sensible, and 
the results of the test will be not only in- 
teresting but valuable as affording a sat- 
isfactory test of the various makes of 
machines. This test will certainly prove 
of more utility to automobilists than any 
high-speed, record-breaking run in which 
so much depends upon chance. 

The contest committee is to be con- 
gratulated that it has decided upon 80 
sensible a method of conducting a test. 
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THE ELECTROLYSIS OF GAS MAINS. 
BY JAMES SWINBURNE. 


(Concluded from page 264.) 

We may now consider what the gas and 
water companies can do to protect their 
pipes. Throughout the danger area they 
should be metallically connected with the 
power-house or the suckers. Coating 
with Angus Smith’s composition, or 
asphalt, tar and the like, is proved to give 
little or no protection. It is found that 
wrought-iron pipes are corroded more 
quickly than cast, especially close-grained 
cast-iron. In this country wrought iron 
is only used for service pipes as far as I 
know. It would be an advantage to de- 
stroy the electrical continuity of pipes 
by occasionally packing joints with sul- 
phur, sulphide of iron, or something other 
than lead. Lead does not make a good 
electrical joint. Pouring lead round 
does not remove the bituminous coating 
of the pipes. Lead also soon coats itself 


with insulating compounds, such as hy-. 


drated oxide, which prevents its making 
good electrical contact. This should be 
done especially in places where the ground 
happens to be dry and well drained. It 
has ‘been proposed to adopt earthenware 
or stoneware pipes. Such schemes are 
of little value. The pipes are already 
down, and, generally speaking, will re- 
main down unless something serious hap- 
pens to them. 

The insulation of occasional joints in 
water pipes would also be of advantage. It 
might be supposed that this would do lit- 
tle, because the water conducts, and 
would therefore make a passage round the 
insulated joint. The water supplied to 
houses is, however, such a very poor con- 
ductor that the current carried by it may 
be neglected. Insulating the joints in 
this way may, however, sometimes do 
harm. For instance, suppose a line of 
pipe is carrying a current which is taken 
to the power-house by a metallic wire 
connected to it for the purpose, the pipe 
might have no current leaving it, and 
therefore no corrosion. If the pipe is in- 
sulated at a joint it will introduce a local 
resistance; and the electricity will leave 
the pipe and go into the carth close to the 
joint, entering the pipe again a little fur- 
ther on. One side of the joint thus be- 
comes anode with corrosion, while the 
other becomes cathode, which does not 
matter. Insulating joints does not, 
therefore, necessarily help. It reduces 
the current, but at the expense of local 
corrosion, unless the joint is in very dry 
ground. If joints are insulated at very 
frequent intervals the pipe will be so dis- 
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continuous as a conductor that it will 
pick up no appreciable current. Insula- 
tion of joints is therefore a good measure 
when taken judiciously, but it is not al- 
ways possible, as a company can not well 
open up the roads on purpose to break the 
joints and recaulk the mains. 

Practically the only thing the pipe- 
owning companies can do to safeguard 
themselves, or to lessen the effects of 
stray currents, is to insert insulating 
joints at intervals where possible, and to 
connect the pipes metallically with the 
power-house, or the rails in danger areas 
—that is to say, in areas where the pipes 
are apt to be anodes. 

Cast-iron pipes are sometimes joined 
up with wrought-iron or lead service 
pipes, often with brass couplings. Such 
metals in damp soil set up local currents 
of their own, which eat the lead or 
wrought iron apart altogether from any 
tramways. 

The next, and perhaps the most impor- 
tant question, is: How much damage are 
electrical tramway systems doing now, 
and how much will they do in the future? 
We hear a great deal about the damage 
done in the United States; and there is 
no doubt that there has been a great deal 
of trouble there. The statements in the 
technical press are exceedingly difficult 
to deal with. There is strong partisan- 
ship and great exaggeration. In addi- 
tion, many of those dealing with the mat- 
ter have very inaccurate notions about 
electrolysis. 

The conditions in America are differ- 
ent, but especially they have been dif- 
ferent. Damage by electrolysis is essen- 
tially a matter of time, and the corrosions 
that are now making themselves evident 
in America are the results of past work- 
ing. Electrical tramways have been in 
extensive use there for some twelve years, 
and it might appear that the present state 
of the pipes shows us what to expect here 
in ten years or 80. This, however, is not 
so. In America, especially in the early 
days of tramways, the rails were of small 
section, and they were very badly bonded. 
They were largely laid in mud, which 
forms the bed of many American roads. 
But, more than all this, they frequently 
allowed thirty volts in the rails or three 
times our permissible maximum. 

But there is another point. Any stray 
electricity that gets into pipes must have 
left the rails, and must have corroded 
them proportionately. But the current 
in the pipes is only a fraction, generally 
a very small fraction, of the whole stray 
current; so that if there is corrosion of 
pipes there is very much greater corre- 
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sponding corrosion of the tramway rails. 
In their own interests, therefore, elec- 
trical engineers keep the stray currents 
down as low as they possibly can. Of 
course, if a considerable part of the stray 
current goes along a pipe, and frequently 
leaves it to go round an insulated joint, 
returning to it after the joint, there is 
corrosion wherever it leaves the metal. 
If there are many such joints, the total 
corrosion of the pipes may be comparable 
with that of the rails, or even greater, 
though the current from the rails is 
greater than that in the pipes. But the 
frequency of such insulated joints in 
practice sends the resistance up, so that 
there is then comparatively little current 
in the pipe circuit. 

The most remarkable fact about elec- 
trolytic corrosion is that it is clearly not 
so great as might be expected. It has 
even been said that the earth conducts 
like metals, non-electrolytically, so that 
electricity can leave rails or pipes and go 
into the earth without the corresponding 
corrosion. This theory is.far too good 
to be true. The components of the soil 
are mostly insulators in themselves. Such 
substances as silica (sand), and the va- 
rious silicates of which clays are com- 
posed, and chalk, are all insulators; and 
the conduction is due not to them, but 
to the salts dissolved in the water that 
moistens them. No transparent body 
can conduct otherwise than electrolytic- 
ally. This theory appears to me, for one, 
quite untenable. | 

It is much more probable that, in esti- 
mating the corrosion of pipes, people are 
apt to overestimate the difference of elec- 
trical pressure between points in the 
earth. Take a simple case of a long 
straight single rail on the surface of 
comparatively badly conducting earth. 
Suppose that it is at two volts above the 
ground in pressure. The ground just in 
contact with the rail will be raised to two 
volts. ‘The earth a long way from it, on 
the other hand, will be at zero pressure, 
if not disturbed by some other source of 
electrical pressure. There is thus a 
gradual fall of from two volts to zero as 
the distance from the rail increases. But 
the rate of decrease of pressure is much 
greater close to the rail than far off it— 
in fact, the rate at which the pressure 
will decrease is approximately inversely 
proportional to the distance. The result 
of this is that the pressure falls quickly 
as the distance from the rail increases. 
Another way of putting it is that the 
earth itself in the more immediate neigh- 
borhood of the rail acts as a sort of coat- 
ing, the two volts being nearly all spent 
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on it. The pressure of the earth a short 
distance from the rail will thus be very 
little above zero. 

If a good conductor, such as a pipe 
with electrically conducting joints, were 
laid in earth which was two volts above 
zero pressure, and if the pipe were kept 
at zero pressure by being connected to a 
power-house, or by going into a region 
where the earth was at (say) two volts, 
it would, if of equivalent size and shape, 
pick up a current equal to that leaked by 
the rail already discussed. But if it is 
laid in a region at a minute fraction of a 
volt above the normal, it will only pick 
up a corresponding current. One of the 
few papers which gives definite informa- 
tion in a useful form is by Larsen & 
Faber.* These observers measured the 
currents in pipes following the tracks, 
and found values which are serious. These 
observations go to show that pipes close 
to lines with large pressure drops will, if 
not protected by metallic connections, be 
seriously corroded in course of time. 

It te probable, in spite of this special 
“ase, that pipes pick up much more mi- 
‘nute currents than is generally believed. 
Another reason for supposing that the 
pipes do not take up very large currents 
is that there are earth currents due to 
natural causes. Now, earth currents 
would cause electrolysis just as much as 
stray tramway currents. But pipes have 
been in the ground for not very far off a 
century, and pipes fifty years old are often 
found to be as good as new. Yet the 
earth currents have been going on all the 
time. Unfortunately, we have few usc- 
ful data about earth currents. What we 
want to know is the differences of elec- 
trical pressure between one region and 
another. The observations are made by 
the telegraph authorities, and they have 
nearly always given their results in terms 
of the current in their wires. They have 
given these without stating their resist- 
ances, so that their figures are useless. 

Fortunately a few telegraphists, iun- 
stead of reading the deflections of a gal- 
vanometer, have tried how many tele- 
graph battery cells had to be put in to 
reverse the current, and from this we can 
eet a rough idea of the differences of 
pressure between different regions. I 
may mention that Varley once found be- 
tween London and Ipswich a difference of 
pressure of about 140 volts, or two and 
one-third volts fall of pressure per mile. 
Such pressures are variable; but they are 
comparable with the disturbances due to 
electrical tramways. 


* Elektrotechnische Zeitschrift, 22. pp. 1038-1043. De- 
cember 19, 1901. 


ELECTRICAL REVIEW 


I have measured the currents in pipes 
where there are no tramways within many 
miles, and found them comparable with 
those found near working tramways. Yet 
they do not seem to do so very much harm. 
It is possible that all corrosion of pipes, 
apart altogether from tramways, is pro- 
duced by, or accompanied by, electrolysis. 
Dissolved oxvgen, or oxydizing solutions 
in the earth, would attack iron without 
electrolysis, but it is doubtful if the moist- 
ure in the earth contains such matters. 
The decaying vegetable matter and humus 
and in towns the decaying animal mat- 
ter, would all be reducing agents, and pre- 
vent direct oxidation of iron. 

Though what I have been saying may 
tend to allay fears as to the ravages of 
electrolysis, I certainly do not mean to 
say tramways will do pipes no harm. 
They certainly will do them no good. 
The question is: How much harm will 
they do? Electrolysis involves damage 
of the most insidious kind. It means a 
gradual corrosion of pipes until they 
either break or develop leaks in all sorts 
of unexpected places. Whether it will 
really damage the property of gas com- 
panies to a serious extent I, for one, can 
not sav. It is a matter of time. 

The best thing gas and water compa- 
nies can do is to watch their pipes care- 
fully, inspecting them whenever they are 
open for other purposes. When the road 
is opened and a pipe uncovered it 
would be as well to measure the elec- 
trical current in it. It is quite easy to 
measure the current in a pipe. The fall 
of pressure over a given length, excluding 
any joints, can be taken with a sensitive 
galvanometer. The resistance can be 
calculated, or else found by measuring a 
similar pipe. From these data the cur- 
rent is got. By including a joint, the 
resistance of the joint can be found. The 
measurements of current should be taken 
day and night, to see if the current is due 
to tramways. 

Another measurement that is important 
is the relative pressure of the pipe and 
neighboring earth. If the pipe is posi- 
tive to the neighboring earth, it is acting 
as an anode, and is therefore being cor- 
rodcd, and ought to be metallically con- 
with the If the 
pipe companies can not get legal protec- 
tion, the best thing they can do is to make 
friends with the tramway people. Where 
the electrical tramways and the gas and 
water are owned by a local authority there 
ought to be no difficulty; but even other- 
wise the electrical company and the pipe 
owners would do well to work together. 
To make these electrical tests 


nected power-house. 
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some electrical knowledge, and gas and 
water companics do not want to employ 
electricians on their staffs. The tram- 
way people could generally make these 
tests for them without any great difficulty 
and arrange experiments with them. 

The next question is as to whether pipe 
companies should have damages if their 
pipes are eaten. This seems obviously 
fair. But there is very serious difficulty 
in carrying such protection clauses into 
effect. A gas company finds its pipes 
eaten in one district. The first thing is 
to prove the corrosion is electrolytic, and 
not due to natural causes. This is in 
itself not necessarily easy. Suppose it is 
clear that the failure is due to electrolysis, 
the electrolysis may be due to natural 
earth currents. Hf not, and it is due to 
an electrical system, who is to say which 
system? In small towns where there is 
only one tramway system the chance of 
appreciable electrolysis is small. In 
large towns there are, or soon will be, 
several tramway systems, and probably 
some electrical railways. It would be 
very dificult for a London company. to 
decide who ate its pipes, and still more 
difficult to bring the crime home by the 
clumsy and expensive method of arbitra- 
tion. 

To make the tramway people liable for 
any damages is obviously fair; the real 
difficulty is to carrv the matter out. Such 
a liability is for that reason very serious 
to the tramway. A small tramway— 
which we will for this example suppose 
really innocent—is liable to be mulcted 
in damages that might ruin it, by a mis- 
take of judgment of an arbitrator, or of 
experts called before him. This is a verv 
serious liability. 

To sum up, there is cleetrolysis, and 
your pipes are being eaten; but whether 
or not the corrosion is really serious can 
hardly be settled vet. Tramways are in- 
ereasing in all directions, but thev are 
also being more and more carefully de- 
signed? The large systems use lead- 
covered cables themselves, which are in- 
finitely more easily damaged by electro- 
lysis than gas pipes, because the lead is 
easily corroded, the conductors are con- 
tinuous, and the cables are generally 
near the tram lines. The electrical 
tramways are thus more likely to damage 
themselves than their neighbors by any 
It be- 
hooves gas and water companies, however, 
to watch carefully. The question of 
electrolysis is not really settled. In the 
course of years we may have more infor- 
mation, and we may then find either that 
tne stray currents are practically harm- 
less, or that new laws have to be made. 


bad design or careless working. 
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AN ELECTRICALLY DRIVEN HOISTING 
MACHINE. 


An electrically driven main shaft hoist- 
ing machine, constructed by the Aktien- 
gesellschaft Bergwerksverein Friedrich 
Wilhelmshitte, in Mülheim, in coopera- 
tion with the Siemens & Halske 
Aktiengesellschaft, in Berlin, 
will be erected at the Zollern II 
pit of the Gelsenkirchener Berg- 
werks-Aktiengesellschaft. 

This company operates all the 
machines of the new plant at the 
above-mentioned pit electrically, 
and decided in March, 1901. 
after a thorough study of the 
technical and economical ques- 
tions involved in electric hoisting, 
to introduce electrically operated 
main hoisting machines. 

The hoisting machine is de- 
signed to raise a load of 4,200 
kilogrammes of coal, correspond- 
ing to six trucks of 700 kilo- 
grammes each, in one lift from 
a depth of 500 metres, with a 
maximum speed of twenty 
metres per second. With sixteen 
effective hoisting hours per day 
and a depth of 500 metres, the 
daily capacity is 2,700 tons, with 
a single unloading platform. 
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With a double platform the capacity in- 
creases to 3,200 tons, and with three plat- 
forms, to 4,000 tons. The Koepe system 
of driving-pulley is used, in which the 
hoisting rope passes but once around the 
pulley, and is driven by the friction of 
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the oak lining, with which the groove is 
provided. The Koepe driving-pulley is 
most suitable in the case of hoisting from 
one level only, as the mechanical con- 
nection between the two cages, viz., the 
rope, renders a change in the relative 


GENERAL APPEARANCE OF 
HOISTING MACHINE. 


position impossible. It has, 
moreover, the advantage of 
requiring only a very small 
constructional width and 
small moving masses, giv- 
ing in consequence a quick- 
er acceleration. As by 
this system the hoisting 
rope is continued below the 
cages as tail rope, the total 
load is perfectly balanced 
and the working conditions 
of the motors are very 


favorable, especially during 
the acceleration. 

The diameter of the 
Koepe pulley was fixed at 
six metres, which is as small 
as is consistent with the 
durability of the rope and 
the necessary small specific 
pressure between rope and 
pulley, because smaller 


electric motors can be used 

if the speed is increased. 
Kieciric energy is trans- 

mitted to the motors as 


296 


continuous current at 500 volts, be- 
cause, in connection with a buffer stor- 
age battery, this gives a good storage of 
power for the very intermittent work, and, 
moreover, the gradual switching in of 
the voltage, with increasing speed, allows 
of accelerating with a minimum loss. 
The general arrangement is very sim- 
ple. On each side of the driving-pulley 
and keyed directly to the main axle is an 
electric motor of 1,400 horse-power maxi- 
mum power. Outside of the motors 
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motor magnets, other speeds can be at- 
tained without energy losses, so that the 
attainable speeds are 2, 4, 5, 6, 8—10, 
12, 16—20 metres per second. Since the 
losses by speeds intermediate to these are 
very small, the machine can practically 
be run permanently at any speed. For 
rope examination the speed can be reduced 
to thirty centimetres per second. 

In front of the hoisting machine, as 
seen from the driver’ position, is fixed 
the depth indicator, which shows the exact 
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by gradually turning back the lever of 
the starting gear, in case the attendant 
has neglected to do this, as the cage ap- 
proaches the bank. 

The gradual application of the voltage 
is attained by dividing the storage bat- 
tery into four groups, and switching these 
groups in step by step, using small start- 
ing resistances between the groups. 

The order in which the individual 
groups are switched in varies in alternate 
trips, first the one terminal of the whole 
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powerful main bearings are arranged, 
having automatic ring lubrication. In- 
stead of one single driving motor, a set 
of two was chosen, partly because by series 
or parallel control the maximum hoist- 
ing speed could be either ten or twenty 
metres per second, and partly because if 
one motor is stopped from one reason or 
another, the hoisting could be continued 
with reduced load, in order to bring the 
miners to bank, etc. By the gradual 
switching in of the storage battery, an 
alteration of the exciting current of the 


position of the cage in the shaft at any 
time and is directly connected with a 
Baumann’s safety device. The latter pre- 
vents the maximum speed being exceeded 
and ensures a proper diminution of specd 
as the cage approaches the bank. If the 
speed exceeds the specified maximum 
at any point, the brake is automatically 
applied, the current being at the same 
time cut off. Moreover, below this safety 
device, and connected directly to it, is a 
so-called retarding apparatus, which auto- 
matically switches off the electric energy 


battery being used as the fixed motor ter- 
minal, and then the other, or, as we may 
say, the battery is discharged from right 
to left when the cage is ascending, and 
from left to right when the other cage 
ascends. The various groups and cells 
will be thus subjected to as near as possi- 
ble the same working conditions. A small 
number of cells at each end of the battery 
can be switched in individually. These 
are used for manceuvering, especially for 
the small movements necessary to unload 
the various stages of the cage at a single 
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platform. These cells are charged by means 
of a special small boosting dynamo. The 
small and yet liberally designed starting 
resistances are combined with the above- 
mentioned starting switch gear under the 
motor driver’s position. This starting 
gear, of cylindrical form, carries on its 
outer periphery the switch contacts, in 
front of which the rotating switch arm 
moves. The starting gear consists of two 
perfectly separated starting resistances, 
At a speed of twenty metres per second 
each motor has its own starting resist- 
ance, but at ten metres per second, the 
two motors being in series, only one start- 
ing resistance is used, thus ensuring a per- 
fect reserve. In addition to this the start- 
ing resistance is so arranged as to allow 
of various reserve connections being in- 
troduced by means of the grouping switch 
in the room above. It is thus possible, 
if one motor breaks down, to continue 
work with the other, and, further, to con- 
nect either of the starting resistances with 
either of the motors. It is provided for 
that the work can be continued with the 
battery cut out, in case the two starting 
resistances are connected in series as in a 
common starting resistance for the two 
motors, which are likewise in series, 

The vertical axle of the starting gear 
is continued upward through the arched 
foundation and receives its movement 
through a rack and pinion from the 
pneumatic auxiliary regulating gear in 
the room above. The latter consists in 
the main of two cylinders, the working 
cylinder and the dashpot cylinder, bolted 
to a common centre block, and in which, 
connected simply by means of the piston 
rods, the pistons travel. These are also 
connected to the driving rod. 

The working piston is put into motion 
by means of compressed air, the dashpot 
piston serving to damp and arrest the 
motion. 

The compressed-air gear is worked on 
the differential system, in which the 
movement of the driving piston rod is 
used to bring the valve back to its centre 
position. 

The valve gear is contained in the steer- 
ing block in front. 

The pneumatic engine is set in motion 
by moving the switch lever. The path of 
the working piston corresponds exactly 


to that of the lever in the steering block 


slot. 

In the position of rest, the lever leans 
toward the attendant; from this position 
it is first moved either to the right or left, 
thereby actuating, through a compressed- 
air transmission, the switch gear in the 
rear, which determines the direction of 


ELECTRICAL REVIEW 


rotation of the motors. Thus, when the 
lever is in the right-hand slot, the right- 
hand cage ascends, and vice versa, 

In addition to the switch lever, the 
steering block has a brake lever actuating 
the pneumatic brake. This brake lever 
has a stop which only allows of its motion 
when the switch lever is in the no-current 
position. 

The pneumatic brake, distinguished by 


a brake cylinder fixed vertically in front 
of the hoisting machine and actuating the 
four brake blocks by means of simple 
levers, differs very little from the usual 
steam brakes used with steam winding 
engines. As already mentioned, this can 
be actuated not only by the hand-lever, 
but also by the safety apparatus, which at 
the same time cuts off the current. In 
addition to this, the main brake lever 
can be worked through a gravity screw 
brake which is fixed under the floor, the 
observer above seeing only a cast-iron 
pillar. 

The pillar carries the weight-releasing 
lever, which can be worked by the attend- 
ant in the case of the failure of the pneu- 
matic brake. The pillar contains also a 
winch for winding up the fallen weight. 

——————_2 > 


The Production of Platinum. 


The production of platinum for do- 
mestic ores in the United States in 1901, 
according to the report of Dr. J oseph 
Struthers, in mineral resources of the 
United States, 1901, now in press, United 
States Geological Survey, was 1,408 
ounces, valued at $27,526, as compared 
with 400 ounces of crude platinum, 
valued at $2,500, in 1900, a notable in- 
crease, although the total quantity so pro- 
duced was but a small part of the total 
domestic consumption for the year. The 
production during 1901 was the largest 
annual output on record since statistics 
of platinum produced from domestic ores 
were first compiled in 1880. The next 
largest Output was in 1890, when 600 
ounces, valued at $2,500, were produced. 
In connection with the production of 
platinum from domestic ores during 1901, 
there were obtained also 253 ounces of 
iridium, a metal so closely allied with 
platinum in its properties that doubtless 
it has formed from fifteen to twenty-five 
per cent of the reported platinum produc- 
tion in early years, 

The domestic supply of platinum in 
recent years has been obtained as a sec- 
ondary product chiefly from gold placer 
deposits in Trinity and Shasta counties, 
California. The occurrence of the metal 
has been reported from California, 
Oregon, Washington, Idaho, Montana 
and Alaska. Sperrylite, the platinum 
arsenide mineral, has been reported from 
Macon County, North Carolina. 
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Platinum and other metals of the plati- 
num group, osmium, palladium and irid- 
ium, were discovered in 1901 in the cop- 
per ores of the Rambler mine, near En- 
campment, in the Medicine Bow Moun- 


tains of Albany County, Wyoming. The 
platinum content of the ore varied from 
0.06 to 1.4 ounces per ton. 

The imports of platinum during 1901 
were valued at $1,695,895, as compared 
with $1,762,020 in 1900. The world’s 
annual production of platinum for the 
last few years has ranged between 160,000 
and 170,000 ounces, of which Russia sup- 
plies about 150,000 ounces, the remainder 
being obtained mainly from South 
America. 

The price of platinum reached $21 an 
ounce in the latter part of 1901, and the 
demand is still in excess of the supply. 

Dr. David T. Day has detected plati- 
num in the auriferous sand at Corozal, 
Porto Rico. This is the only definite 
report of platinum in the West Indies, ex- 
cept the old discovery in Santo Domingo. 


Standards in Ewing’s Hysteresis 
Tester. 


Professor J. A. Ewing has issued the 
following notice to users of his hys- 
teresis tester: “In the testing of iron and 
steel stampings for hysteresis by means 
of my hysteresis tester, the hysteresis of 
the sample is found by comparison with 
two or more standards whose hysteresia is 
known. Experiments which have recently 
been made here lead me to doubt whether 
in all cases the standards maintain their 
quality so well as I have hitherto sup- 
posed, and it now appears desirable that 
users of the instrument should see that 
the values of the hysteresis which they 
assume in their standards are checked 
from time to time. If this precaution is 
taken, the apparatus may be relied upon 
to give consistent and accurate results.” 

— al 

Of the three royal prizes offered by the 
Reale Accademia dei Lincei for the year, 
that for physics has been awarded to Pro- 
fessor Cantone, of Pavia, for his re- 
searches in the phenomena of elastic 
equilibrium outside the limits of Hooke’s 
law. Professor Cantone has obtained 
phenomena in elasticity closely resem- 
bling the phenomena of magnetic hystere- 
sis, which are appropriately described as 
“elastic hysteresis,” and the laws of which 
account for a large number of observed 
facts. Under the Santoro foundation, an 
extraordinary prize has been awarded to 
Mr. Marconi, who, Signor Blaserna re- 
marks, “is generally recognized as the 
first who had the fertile idea of making 
use of Hertzian waves, not for sending 
signals to a distance of a few metres, as 
had already been done by Righi, Lodge 
and other investigators, who deserve the 
credit of having first started in this direc- 
tion, but for making them the basis of a 
system of telegraphy properly so-called.” 
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Electrical Equipment of the C. & C. Shaft of the 
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Consolidated California G Virginia Mining 
Company, Virginia City, Nevada. 


HEN the mining properties on the 
W Comstock Lode were first de- 
veloped operations were carried 

on by means of steam-generated power, 
wood being used as the fuel. This was 
very costly on account of the scarcity of 
wood. The milling was, until quite re- 
cently, done at a distance of some fifteen 
miles from the mine, at a point on the 
Carson River where cheap water power 
could be obtained. About two years ago 
the question of electrical transmission for 
the purpose of supplying power for deep 
mining operations on the Comstock Lode 
was taken up and since then extensive 
hydraulic developments have been carried 
out at Floriston, Cal., on the Truckee 
River. _ Pow er is now transmitted thirty- 


five piles to the mines in Stotey County, 
‘, and a dozen or more of the properties 


By Leon M. Hall. 


flume 6 feet 8 inches high and 10 feet 
wide, to a point directly above the gener- 


ernors. Current is generated at 500 volts 
and is raised to 24,000 volts by means of 
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ating station. It is then conducted 
through two wooden stave pipes 160 feet 


ALTERNATING-CURRENT GENERATORS, DrRECT-COUPLED TO WATER-WHEELS AT FLORISTON, 
CAL., PowER-HOUSE OF THE TRUCKEE RIVER GENERAL ELECTRIC COMPANY. 


have been equipped with electrical ma- 
chinery. Among these is the C. & C. 
shaft of the Consolidated California & 
Virginia Mining Company, which has a 
world-wide reputation as a bullion pro- 
ducer. 

The power plant on the Truckee River 
is about two miles east of Floriston. The 
river is dammed just below the Floriston 
Pulp and Paper Mill, and the water is 
conveyed about 600 feet through a canal 
and then 8,600 feet through a wooden 


long and 6 feet in diameter to the wheels, 
upon which there is a head of 8414 feet. 
There are two pairs of 27-inch horizontal 
McCormick turbines direct-connected to 
Westinghouse, three-phase, _ sixty-cycle 
generators of the revolving armature type. 
These generators are separately excited 
by two 2214-kilowatt, direct-current ma- 
chines. The wheels will each develop 1,400 
horse-power at 400 revolutions per minute 
with the above head of water. They are 
regulated by two type “B” Lombard gov- 


six 300-kilowatt, Westinghouse, oil-in- 
sulated transformers, at which potential 
it is transmitted thirty-three miles over 
a double circuit of No. 4 hard-drawn 
copper wire to the substation at Virginia 
City. The line is composed of square 
redwood poles 30 fect in length, with pine 
cross-arms and locust pins, upon which 
are mounted 74-inch Locke insulators. 
The telephone circuit is carried on the 
same poles by oak brackets with pony in- 


SUBSTATION AT VIRGINIA CITY. 


sulators. At the substation, at Virginia 
City, the potential is lowered to 2,300 
volts by means of six 450-kilowatt, West- 
inghouse, oil-insulated transformers, and 
at this potential current is distributed to 
the various mining companies. The dis- 
tribution circuits are composed of 
weather-proof wire and are designed for 
four per cent drop under full load. The 
generating station at Floriston is con- 
structed of brick with a galvanized iron 
roof, and the substation at Virginia City 


— 
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is entirely covered with corrugated gal- 
vanized iron. 

The plant has been in continuous oper- 
ation since October 20, 1900. The 
Truckee River General Electric Company 
sells power to the various mining compa- 
nies at $7 per horse-power per month, the 
amount used being based on a maximum 
peak load of two minutes’ duration. This, 
with other conditions, has made advisable 
the installation of machinery of the very 
highest grade and the introduction of 
some features which are rather unique in 
character. In the C. & C. shaft at Vir- 
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power, 440-volt induction motor, oper- 
ating circular saws; one 15-horse-power 
motor of the same type driving tools in 
the machine shop; one 10-horse-power 
motor operating a Blake rock-breaker at 
the ore-bin; three 15-kilowatt, indoor- 
type transformers, transforming from 
2,200 volts to 440 volts; one 5-kilowatt 
lighting transformer, transforming from 
2,200 volts to 110 volts; two Manhattan 
arc lamps; fifty incandescent lamps, to- 
gether with necessary lightning arresters, 
fuse blocks, cutouts and switches. 

The apparatus underground consists of 
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kilowatt lighting traneformers, transform- 
ing from 2,200 volts to 110 volts, on the 
same level; three 10-kilowatt transform- 
ers, transforming to 440 volts, on the 
same level; one 5-kilowatt lighting trans- 
former, transforming to 110 volte, on the 
same level. 

These are all Westinghouse transform- 
ers and supply the motor and lighting 
circuits within the mine. 

There are 250 sixteen-candle-power in- 
candescent lamps scattered through the 
workings underground. A No. 6 Brown 
& Sharpe three-conductor lead-covered 


200-Horsk-PowERr, 2,200-VoLT, VARIABLE SPEED, THREE-PHAsE INDUCTION MOTOR 


ginia City every precaution has been 
taken to secure thorough reliability and 
the highest efficiency and, after giving the 
following brief outline of the machinery 
in use, I will elaborate upon some of the 
more important features as illustrated in 
the accompanying photographs. 

The electrical machinery in operation 
on the surface consists as follows: One 
200-horse-power,  2,200-volt, variable 
speed, three-phase, Westinghouse induc- 
tion motor, geared to balanced electric 
hoist, which will be described later; one 
100-horse-power,  2,200-volt induction 
motor, belted to a 1614-inch by 30-inch, 
single-stage air compressor; one 30-horse- 


the following: One 15-horse-power in- 
duction motor, operating at 440 volts and 
driving a fan on the 250-foot level; two 
ten-horse-power motors of the same type, 
driving fans on the 1,950-foot and 2,150- 
foot level; three 225-horse-power motors 
operating at 2,200 volts, and geared to 
three duplex double-acting Reidler pumps 
located on the 2,150-foot levels; three 10- 
kilowatt transformers, transforming from 
2,200 to 440 volts, located on the 1,750- 
foot level; one 3-kilowatt lighting trans- 
former, transforming from 2,200 volts to 
110 volts on the same level; three 15- 
kilowatt transformers, transforming to 
440 volts, on the 1,950-foot level; two 5- 


, Driving Continuous Rope Horst. 


cable armored with iron wire extends 
from the surface to the 2,150-foot level, 
and a No. 0 three-conductor cable to the 
pumps on the same level. The weight of 
the No. 6 cable is six tons and of the No. 0 
cable ten tons. The cables were lowered 
down the shaft by means of the hoisting 
rope and then securely clamped to the 
wall plates. At each station a water- 
tight junction box is used and the lead 
covering sweated into a tight-fitting 
sleeve located in the side of the box. 

The power is brought into the works 
over two separate circuits, each of which 
is provided with a single-pole switch at 
the entrance of the building and, also, a 
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Westinghouse integrating wattmeter with 
its transformer. The pump circuit is 
further equipped with an ammeter, a fre- 
quency indicator, a power-factor indicator 
and a static ground detector. Oil-break 
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The entire installation is wired with 
lead-covered cables or with rubber-covered 
copper wire mounted on glass insulators 
or porcelain knobs. The greatest care is 
used in installing the wiring, with the re- 
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transformers which are located as near as 
possible to the point of consumption. 
The compressed-air plant, supplying air 
for drilling, a number of underground 
hoists and the hydraulic pump, consists 


CONTINUOUS Rope ELECTRIC Horst, Druiven By 200-Huonrske-POWER MOTOR. 


switches are used on the cable circuits and 
upon all of the 2,200-volt motors. The 
smaller motors, both on the surface and 
underground, are equipped with auto- 


sult that it is safe and gives absolutely 
no trouble. Candles have been entirely 
discarded, incandescent circuits having 
been carried directly to the working faces 


THe 2,150-Foot STATION, WHERE THERE ARE INSTALLED THREE 225-HORSE-POWER 
ELECTRIC PUMPS. 


starters, quick-break switches and slate- 
hase fuse blocks. Some of these machines 
are located in warm places and operate 
under severe conditions. 


and into the stopes. The current is taken 
into the mine at a potential of 2,200 volts 
through the cables above mentioned, and 
the potential is lowered in the mine by 


of a 161%-inch by 30-inch Rand & Waring 
single-stage air driven at 
seventy-three revolutions per minute by a 
100-horse-power, type “C” Westinghouse 
The motor speed is 580 revolu- 
tions per minute, which is reduced by a 
countershaft with wooden rim pulleys and 
rubber belting. No automatic regulator 
is used at the present time, as the com- 


compressor, 


motor. 


100-HorsE-PoWER Moror BELTED TO AIR 
COMPRESSOR 


pressor is working to its full capacity and 
the motor is developing ninety-six horse- 
power. 

The electric hoist is a decided departure 
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from usual practice in deep mine hoisting 
plants and embodies what is commonly 
known as the balanced, continuous or tail- 
rope system. ‘This was adopted in order 
to reduce the cost of operation, and also 
the size of the motor to the lowest size 
compatible with the duty required—viz., 
to hoist 500 tons daily from the 2,500- 
foot level by means of double-deck cages 
carrying 3,600 pounds of rock. The hoist 
consists essentially of a main driving 
drum and an idler, around which is 
wrapped a 11-inch  plow-steel wire 
rope. The rope passes down one com- 
partment around a movable tail sheave 
and up the other. One cage is inserted 
between the ends of the rope and the 
other fastened to it by means of heavy 
iron clamps. The main driving drum is 
geared to a 200-horse-power, type “F,” 
variable speed, Westinghouse, three-phase 
induction motor which operates at a max- 
imum speed of 580 revolutions per min- 


TRANSFORMERS FORK SMALL MOTORS, 


ute moving the cages through the shaft at 
1,250 feet per minute. The speed of the 
motor is readily controlled by means of 
variable resistances the sec- 
ondary winding, but external to the motor 


inserted in 
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itself. The variation of the resistance is 
accomplished by the use of a special con- 
troller resembling an ordinary street-car 
controller; the primary circuit is con- 
trolled by means of an oil-break switch. 
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seventy-five per cent, counting all elec- 
trical and frictional losses. The pump- 
ing plant consists of three duplex, double- 
acting 6}}-inch by 24-inch Riedler pump- 
ing engines, located on the 2,150-foot 


The hoist is equipped with heavy post- 
brakes, hydraulically operated, and the 
machine is handled with remarkable ease. 

In tests that have been made these 
hoists show a net efficiency of about 


INSTALLED IN THE BUILDING AT THE C. & C. SHAFT. 


level. These pumps take their water 
supply from a tank on the east side 
of the shaft just below the 2,150-foot sta- 
tion. Each pump is separately driven by 


a 220-horse-power, type “C,” 2,200-volt, 


302 


Westinghouse induction motor, and has a 
capacity, at 110 revolutions per minute, 
of 1,500 gallons per minute to the height 
of 450 feet or to the Sutro tunnel level. 

The motors run at a speed of 495 revo- 
lutions per minute, the necessary reduc- 
tion being obtained by the use of cut 
gearing with stepped teeth. The total 
capacity is 4,500 gallons per minute and 
is intended to take the water from the 
hydraulic elevator as long as it is used as 
a sinking pump. 

The pumps are located in a station 30 
fect north of the shaft. This station is 
cut from the solid rock and is 18 feet by 
17 feet 8 inches in section and 110 feet 
long. It is timbered with 14-inch by 14- 
inch pine timbers with 3-inch planking. 
A drift 5 feet by 10 feet 6 inches in sec- 
tion connects it with the shaft, and ven- 
tilation is obtained by means of a small 
electrically driven blower. The motors 
are all wired with lead-covered cable and 
the station is lighted with incandescent 
lamps. A ten-ton hand-crane travels the 
entire length of the station so that the 
labor of handling and installing ma- 
chinery has been reduced to a minimum. 

This plant is undoubtedly one of the 
best and most complete mining installa- 
tions in the world, and its operation has 
been entirely satisfactory both in regard 
to economy and reliability. Up to the time 
when electrically transmitted power was 
adopted, the cost of motive power was 
never less than $20 per horse-power per 
month, while under existing conditions 
it is reduced to $7. For example, the 
cost of operating the 100-horse-power air 
compressor usually averaged about $1,800 
per month, while to-day it is only $672. 
The entire plant was installed according 
to my plans and specifications and under 
the able direction of Superintendent 
Joseph R. Ryan. It has proved an un- 
qualified success from the very beginning. 
-—o Ge 

When cleaning out a steam boiler the 
lighting of the interior is a very impor- 
tant matter. Open lamps in a boiler are 
a danger, in consequence of the very little 
room to move about and the risk of the 
workman setting his clothes on fire. 
Kasily inflammable lamps, such as kero- 
sene or gasoline, are liable to explode, and 
the explosion of a lamp in a boiler is more 
serious than elsewhere, for 1t is harder to 
get away from it. The common oil lamp, 
by its production of smoke, soon makes 
the interior of a boiler unendurable. An 
electric lamp has been designed for the 
interior of a boiler, which can be very 
easily adapted wherever an electric light- 
ing system is in use. An ordinary incan- 
descent bulb is attached to an insulated, 
flexible conductor of sufficient length to 
use it in any part of the boiler. The con- 
ductor is attached to the hghting system 
in the usual way. As there is nothing on 
the inside of a boiler to hang a lamp on, 
the bulb is fixed on an electromagnet, so 
that it can be stuck upon any part of the 
ironwork. The ineandescent bulb is cov- 
ered with wire work to prevent it being 
broken. 
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STATISTICS OF ELECTRICAL PROG- 
RESS. 

Acting in the capacity of expert special 
agent of the division of manufacturers of 
the Census Office, Mr. Thomas Commer- 
ford Martin, of New York, has prepared 
an exhaustive report on the manufacture 
of electrical apparatus and supplies ac- 
cording to the returns of the twelfth cen- 
sus. 
census on the subject of electrical ap- 
paratus and supplies. 

The present report is the first in which, 
through the agency of the governmental 
mechanism of any country, an attempt has 
been made to reach a definite idea of elec- 
trical manufacturers whose product sub- 
serves the immediate needs of the great 
agencies supplying the public with elec- 
trie intelligence—light, heat, power, 
transportation, ete., entering into the 
service of mankind through innumerable 
channels of comfort and convenience. It 
is obvious that the task presents many 
difficulties. 

Turning to the statistics of the manu- 
facture of electrical apparatus and sup- 
plies we find that 189 establishments were 
engaged in this manufacture, increasing 
to 580 in 1900, an increase of 206.9 per 
cent, while the capital increased from 
$18,997,337 to $83,130,943, or 337.6 per 
cent. Other increases during the decade 
were as follows: Wage-earners, from 
8.802 to 40,890, or 364.6 per cent; total 
wages paid, from $4,517,050 to $20,190,- 
344, or 347 per cent; miscellaneous ex- 
penses, from $1,154,462 to $6,788,314, or 
488 per cent; cost of materials used, from 
$8,819,498 to $18,916,440, or 454.6 per 
cent; value of products, including custom 
work and repairing, from $19,114,714 to 
$91,348,889, or 377.9 per cent. 

The 580 establishments report 384 
proprietors and firm members, but do not 
give the number of stockholders. There 
were 516 officers of various corporations 
and 4,471 superintendents, managers, 
clerks, and salesmen. All these are 
salaried employés, as distinguished from 
wage-earners. In the latter category the 
greatest number employed at any one time 
during the census year was 50,389, and 
the least number 32,582. 

It is to be noted that 19 states are 
separately enumerated in the general re- 
turns, New York leading the list with 134 
establishments, Illinois coming second 
with 82, and Ohio and Pennsylvania 
closely contesting third place with 64 and 
63, while Massachusetts has no fewer than 
54. On the other hand, in gross value of 
output Pennsylvania heads the list with 
$20,967,587, as compared with $17,- 
697,352 for New York, $11,641,177 for 
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Illinois, and $8,259,612 for Massa- 
chusetts. New Jersey has also an ex- 
cellent standing as a producer of electrical 
apparatus, with 35 establishments show- 
ing a value of $7,380,139, or more than | 
Ohio, with $7,036,103. The preponder- 
ance of the eastern states in the field of 
electrical manufacturing is shown by the 
fact that the 6 states—Pennsylvania, 
New York, New Jersey, Massachusetts, 
Rhode Island and Connecticut—with 316 
establishments, produced goods to the 
value of $59,470,637. 

The total number of dynamos manu- 
factured in 1900 was 10,527, of a total 
horse-power of 770,832, and valued at 
$10,472,576. Of these 9,182 were direct 
current, the horse-power being 428,601 
and the value $6,297,925, the balance be- 
ing of the alternating-current type. It 
would appear that while the average size 
of the alternating-current machine was 
254 horse-power, that of the direct cur- 
rent, considered alone, was but 47 horse- 
power. | 

The total value of dynamotors, motor- 
generators and boosters manufactured in 
1900 was $379,747, the number being 649 
and the horse-power 14,39714. New York 
leads with a value of $201,665, followed 
by New Jersey, with a value of $82,091, 
and Pennsylvania third, with $51,655. 
The balance were divided among six other 
states. These figures represent as fully as 
could be ascertained the product of these 
varieties of dynamo electric apparatus 
built in 1900, but it would appear from 
enquiries that the manufacturers were 
not able to segregate these items; and that 
a large horse-power of “rotary converters” 
is also included in the dynamo output 
given above, for which no exact details 
are obtainable. The figures presented 
serve to show, however, a marked de- 
velopment in this class of apparatus, de- 
signed to manipulate and transform cur- 
rent received at substation points from 
main stations, and employed not only in 
lighting and power enterprises, ‘but in 
telegraph offices and telephone exchanges. 

As an auxiliary piece of electrical ap- 
paratus, the transformer has come to oc- 
cupy an important place in the art of 
transmitting and distributing current, its 
cheapness, its high efficiency, and the fact 
that after installation it needs virtually — 
no attention, being material elements in 
its favor. For the greater part of the 
last decade transformers were spoken of 
among electricians as “converters,” but 
by general agreement, about 1900, that 
designation was limited to apparatus in 
which the change in the characteristics of 
the current is effected by the intervention 
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of rotating members. In 1890 transform- 
ers were of very small capacity, and able 
to furnish current only to a few lights. 
The census report of that year for New 
York enumerates specifically 7,282 trans- 
formers of a total capacity of 129,896 
amperes, or about 18 amperes each, equal 
to 35 to 40 sixteen-candle-power lamps. 
The returns here presented show the pro- 
duction in the census year of 36,513 trans- 
formers of 407,451 horse-power, or about 
11 horse-power each, equal to at least 
135 lamps, an indication of the fact that 
the average size is now about five times 
greater than in 1890. The total value 
was $2,962,871. As a matter of fact, 
however, the increase in size of this class 
of apparatus far transcends such figures. 
During the census year 7 transformers 
of 3,000 horse-power each were manufac- 
tured at Pittsburg and installed in 1901 
by the Cataract Power and Conduit Com- 
pany, of Buffalo, N. Y. They are believed 
to be the largest in the world. 

The total number of switchboards 
manufactured during the census year was 
6,422, valued at $1,846,624. The pro- 
duction of switchboard for light and 
power is but one branch of a very large 
industry comprising the production of 
similar apparatus for telegraphic, tele- 
phonic and electric railway work. The 
number of switches reported separately 
from switchboards, and embracing all the 
smaller varieties of switches used either 
on boards or employed to operate a single 
piece of apparatus directly, without the 
intervention of a board, was 1,723,387, 
valued at $1,129,891. 

The aggregate value of motors manu- 
factured in 1900 was $19,505,504. Of 
the direct and alternating-current type 
the number was 35,604, the horse-power 
515,705, and the value $7,551,480; for 
railways the number was 15,284, the 
horse-power 666,669, and the value $7,- 
568,841; for automobiles the number was 


3,017, the horse-power 8,220, and the 
value $192,030; for fans the number was 
97,577, the horse-power 12,766, and the 
value $1,055,369; for electric elevators 
the number was 385, the horse-power 
6,780, and the value $515,446; for mis- 
cellaneous use the number was 7,913, the 
horse-power 11,392, and the value $613,- 
883. 

The total value of storage batteries 
manufactured in 1900 was $2,559,601. 
The number was 11,012,035. The number 
of primary batteries, liquid, was 708,077, 
valued at $569,870, and the number of 
drv batteries was 1,946,688, valued at 
$316,013. The use of carbon is so closely 
associated with the development. of elec- 
trical manufacturing that it has become 
well-nigh as essential as copper. Hardly 
a branch of the industry can be named 
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in which carbon in some form is not re- 
hed upon as an auxiliary or indispensable 
factor, and this is true of the latest de- 
velopments no less than of the earliest. 
The aggregate value of the production in 
1900 was $1,731,248. 

The are lamp has been so long before 
the public, conspicuous on every main 
thoroughfare, that it is one of the best- 
known products of electrical industry. 
The number of open are lamps manufac- 
tured during the census year was 23,656, 
valued at $276,481, while the number of 
enclosed arc lamps was 134,531, valued 
at $1,551,290. 

The aggregate value of the incandescent 
lamps manufactured in 1900 was $4,036,- 
112. The number of 16-candle-power 
lamps manufactured was 21,191,131, 
valued at $2,910,023; the number below 
16 candle-power was 2,906,817, valued 
at $308,626; the number above 16 candle- 
power was 1,222,250, valued at $223,929 ; 
the number of sockets, bases, etc., manu- 
factured was 12,099,400, valued at $468,- 
279. To make up the aggregate value 
it should be noted that $125,650 worth of 
lamps, etc., was reported by establish- 
ments who reported values only. 

The number of searchlights and pro- 
jectors manufactured in 1900 was 8,283, 


valued at $225,635. These lamps are of 


various classes, chiefly for stage lighting, 
ship lighting, use in photographic night 
work, and military operations. 

The number of decorative miniature 
lamps, X-ray bulbs, vacuum tubes, etc., 
manufactured during the census year was 
397,432, valued at $72,935. 

The total value of electric light fixtures 
manufactured during the census year was 
$2,665,124. 

Few industries have undergone a more 
violent transition from a centralized con- 
trol of production to unlimited manu- 
facture of apparatus than telephony, and 
the period of greatest activity in this field 
since 1880 began with the census year 
1900. The aggregate value of telephones 
manufactured during 1900 was $10,512,- 
412. The number of receiver and trans- 
mitter sets manufactured was 797,246, 
valued at $3,570,616; the number of in- 
terior systems manufactured was 217,188. 
valued at $1,837,266. The number of 
central switchboards manufactured was 
1,002, valued at $2,650,396, while a value 
of $1,129,398 was reported by establish- 
ments which reported values only. The 
value of supplies manufactured was 
$1,324,736. These figures would in 
themselves indicate the stupendous growth 
of a distinctively modern industry, but 
thev are far from revealing the actual 
conditions. Beginning about 1894 and 
1895, “independent” telephone exchanges 
sprang up like mushrooms all over the 
country, but more particularly in the 
middle and northwestern states, and by 
1900 and 1901 they had attained a total 
of about 2,750 exchanges, with 700,000 
subscribers and an investment of $150.- 
000,000, apparatus being furnished by at 
least three-score manufacturers. It will 
he observed that the output of apparatus 
for telephone purposes in 1900 reached 
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$10,512,412, scattered through nearly a 


score of states. These figures, however, 
are strictly those of the manufacturing 
side of the industry, and do not take any 
account of the far more striking data to 
be derived from a study of the subject 
after this apparatus has gone into service 
and is in the hands of the public. It will 
suffice to point out that in 1900 the 
United States showed a per capita of 1 
telephone in 40, while in some places, such 
as San Francisco, it had reached 1 in 12, 
a rate that leads the world, and which has 
since been growing with unprecedented 
rapidity. 

The manufacture of telegraphic ap- 
paratus in 1900 reached a total produc- 
tion of $1,642,266, which, in view of the 
magnitude of the statistics of other and 
vounger branches of electrical industry, 
appears a surprisingly small figure. But 
the result, as thus barely set forth, is mis- 
leading as to the actual production of 
telegraphic apparatus. There are but few, 
and only two large, companies engaged in 
furnishing regular telegraph service to 
the public, and these are largely self-con- 
tained and self-supported in regard to ap- 
paratus. Not being manufacturers in the 
broad sense, and not making apparatus 
for sale the figures of the materials pro- 
duced in their own shops for specific uses 
do not come under review. Hence, the 
production of telegraphic apparatus of 
old, familiar, standard type does not 
reach half a million dollars, so far as its 
purchase by the public and its availability 
in the commercial markets are concerned. 
On the other hand. special services, such 
as those connected with fire-alarm ap- 
paratus, police, district messenger, ete., 
show a producing of $1,231,167. 

The total value of insulated wires and 
cables manufactured during the census 
year was $21,292,001, while the total 
value of electrical conduits manufactured 
was $1,066,163. The value of rheostats 
and resistances, electric heating and cook- 
ing apparatus, welding, etc., manufac- 
tured during the census year was $1,186,- 
878. The value of annunciators, ete., 
was $224,885. The value of other elec- 
trical products manufactured during the 
year was as follows: Electric clocks, 
$132,149; lightning arresters, fuses, etc., 
$595,497; clectrical measuring instru- 
ments, $860,265; all other electrical 
products, $14,634,984. 


Summing up, the condition of the elec- 
trical industries at the close of the year as 
given in 1900 was as follows: There were 
580 establishments engaged in the manu- 
facture of electrical apparatus. These had 
384 proprietors and firm members and 
516 officers. There were 4,471 super- 
intendents, managers, clerks and sales- 
men, and 40,890 wage-earners. The capi- 
tal invested was $83,130,943. Wages paid 
during the year amounted to $20,190,344. 
The cost of the material used was $48,- 
916,410, and the value of the products, 
including custom work and repairing, was 
$91,348,889. 
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THE CONSTRUCTION OF TELEPHONE 


EXCHANGES—XXXIX. 
BY A. E. DOBBS. 


DIRECT DEFLECTION METHODS. 


We will now suspend our dissertation 
on bridge methods of finding resistances 
and refer back to the much older—and 
for measurements of high resistance or 
extreme delicacy as yet unsupplanted— 
method of measurement by direct de- 
flection of the galvanometer. 

We have this method in use in a larger 
number of commercial instruments than 
some thoughtless people suppose, as, for 
example, ordinary voltmeters and am- 
meters which are nothing more than 
D’Arsonval galvanometers in another 
form, calibrated to read in volts or am- 
peres instead of ohms. 

The oldest form of galvanometer was 
an ordinary compass with a coil of wire 
wound around it, and any one who so de- 
sires can make one of that description. 
All that is needed is about 1,000 feet of 
No. 36 wire wound into a flat coil under- 
neath the box, the helix being at right 
angle to the direction of the needle, then 
turn the box till the needle points to zero, 
which in an ordinary compass is toward 
the north, the coil being placed at right 
angles to the needle will draw the needle 
to one side or the other according to the 
direction of the current passed through it. 
After this, by an expenditure of about $30 
for a resistance and $20 more for a shunt 
box, it is possible to have a very fair test- 
ing set, a needle tangent galvanometer, 
which will be as interesting and trouble- 
some as a new kind of automobile. Joking 
aside, however, such a contrivance could 
be used in the measurement of insulation 
and would probably have a sensibility of 
two or three megohms if the needle could 
be kept still long enough to take a read- 
ing. It could be steadied, however, by 
fixing a permanent magnet above it. One 
of the oldest and most sensitive forms of 
galvanometer is the Thompson (Kelvin), 
which, in a modified form, did duty on the 
transatlantic cables before the evolution 
of the present recording systems. So 
sensitive is this form of instrument that 
it is related how once, as an experiment, 
intelligible signals were received through 
the cable with no other current than that 
furnished by an old-fashioned copper gun 
cap, a piece of zine and a drop of acid. 
Of course a test like this is purely spec- 
tacular, but it shows the very small 
amount of current required to give a 
readable deflection. This very delicacy 
operates against it, however, for ordinary 
commercial use, as it takes several sec- 


ELECTRICAL REVIEW 


onds for the needle to come to rest and 
a very slight vibration in the building 
where it is located is sufficient to make a 
reading very difficult if not impossible. 
The writer well remembers the time when 


= 
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wire chiefs, in making their Sunday 
morning tests of lines and cables, were 
in a state bordering on nervous hys- 
teria; everybody in the room was strictly 
forbidden to draw a long breath, while to 
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Fic. 168.—MEASUREMENT OF INSULATION RE- 
SISTANCE BY DIRECT DEFLECTION METHOD. 


walk across the floor when a reading was 
being taken meant summary expulsion 
from the room and the culprit might con- 
sider himself lucky to get off that easy. 
All knives, pliers or other pieces of mag- 
netic metal had to be discarded before any 
one was allowed to approach within view- 
ing distance of this wonderful piece of 
mechanism, and where conditions per- 
mitted the test room was located in the 
deepest cellar and partitioned off by it- 
self and the instruments placed on a table 
on a foundation of brick and cement. In 
passing it might be remarked that this 
has been found good practice, even yet, 


where the highest grade of instruments 


are used on account of their extreme sen- 


sibility.’ 
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In most modern instruments this 
fluctuation of the needles is dampened by 
causing them to rotate against the field 
of one or more permanent magnets, which 
decrease the sensibility somewhat, but at 
the same time permits the needles to come 
to rest more quickly. By surrounding them 
with an iron case they are also shielded 
against the disturbances of outside mag- 
netic fields so that some of them can be 
set up in a dynamo room without seri- 
ously affecting their readings. 

The Thompson and D’Arsonval gal- 
vanometers are built on different lines; 
in the former there is a small light mirror, 
to the back of which is glued four small 
magnetic needles suspended from a long 
silk thread, or rather a pair of threads, 
twisted in opposite directions so as not 
to impede the movements of the magnet 
mirror. This mirror is set to swing be- 
tween two or four coils, and its deflection 
is read by means of a beam of light from 
a lamp which is reflected back on a scale 
placed at a distance of one metre away 
though there is no reason why it should 
not be thrown on a screen twenty feet 
away if desired. 

The oscillations are dampened by a 
vane of mica attached to the mirror, while 
a bar magnet hung a few inches above the 
mirror gives it the necessary steadiness 
and is also useful in adjusting it to the 
zero point. As said before, however, this 
instrument has been almost entirely sup- 
planted by the D’Arsonval form except 
for the most delicate laboratory tests. 

THE D’ARSONVAL GALVANOMETER. 

A cut of this instrument is found in 
Fig. 167, the figure to the left showing 
the instrument assembled; that in the 
centre showing the tube enclosing 
the moving parts (00), while that 
to the right is the inner tube and 
the moving parts shown in detail. 
The moving parts are a coil C, and a mir- 
ror M, suspended from the top of the tube 
T by a strip of phosphor-bronze, from 
one and one-half to two mils in thick- 
ness; the current passes from the tube O, 
through the top of the tube T, through the 
phosphor-bronze suspension strips S, 
through the coil C, the coiled spring S’ 
and out through the insulated screw tip 
at the bottom of the tube; a ray of light 
cast upon the mirror M is reflected back 
upon a graduated scale or a screen as the 
coil turns to the right or left under the 
influence of magnetism, the light being 
reflected back through the aperture A 
while the coil below the mirror is in the 
centre of the magnetic field B. The per- 
manent magnet B is built up of thin 
sheets of steel, each one aged and mag- 
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netized separately, which ensures the 
greatest possible strength and constancy. 

The whole instrument can be leveled 
by means of the leveling screws LL, and 
the mirror adjusted to the centre of the 
aperture by turning the inner tube T 
until the spot of light rests exactly in the 
centre of the object glass or scale. 

The coil having a theoretical swing of 
ninety degrees to the right or left of the 
zero line, and the swing being almost ex- 
actly proportional to the current passing 
through it, each degrce of deflection on 
the scale would therefore represent a cer- 
tain fixed portion of current, and it there- 
fore follows that the greater the resistance 
in circuit the less the current and, vice 
versa, the less the resistance, the greater 
the current and consequently the de- 
flection. 


Fie. 169.—SHunt Box, MAKING SLIDING CoN- 


TACT WITH STUDS. 


In order to obtain a reading constant 
a standard coil is used—generally of 
100,000 ohms, divided into sections of 
10,000 ohms each—the galvanometer 
carefully adjusted to zero, and the circuit 
closed through the resistance coil and the 
deflection noted; calling the resistance of 
the standard coil r and the deflection d, 
our constant (c) becomes c = d x r. 

Example 1: A reading taken through 
a 100,000-ohm box gives twelve degrees 
deflection; what is the constant ? 

Answer: d=12, r = 100,000; there- 
fore, 100,000 Xx 12 = 1,200,000 ohms as 
the value of one degree (c). 

Example 2: What would be the insula- 
tion resistance of a line giving a reading 
of four degrees in the above case? 

Answer: This introduces a new factor, 
an unknown resistance which we will call 
X; in this connection our formula be- 


c aai : 
comes which in the present case is 


X 
1,200,000 + 4 = 300,000 ohms. 
Fig. 168 shows the method of measure- 
ment of insulation resistance by the di- 
rect deflection method, and also intro- 
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duces another factor in our calculations, 
a shunt (S) across the galvanometer ter- 
minals, which is often necessary owing 
to the fact that where a strong battery is 
used—it is necessary to have a high volt- 


Fic. 170.—OLp Form or SHUNT, CONNECTED 
BY SINGLE PLUG. 


age in measuring insulation—the de- 
flection of the needle will be so great as 
to run off the scale unless part of the cur- 
rent is taken away from the galvanometer 
for which purpose we use a shunt taking 
1, 10, 100 or 1,000 times as much current 
as the galvanometer and consequently 
multiplies the deflection reading by these 
proportions. 

Fig. 169 shows one form of shunt box 
which makes a sliding contact with the 
various coil studs. 

These shunts may be assembled in three 
different forms. In Fig. 170 we have the 
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Fic. 171.—SHOWING ARRANGEMENT OF COILS. 


oldest form shown connected by means of 
a single plug. With the plug in the hole 


marked 1, the shunt resistance is or 


that of the galvanometer so that its de- 
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flection is read as 1,000 times greater 
than appears on its face. In the No. 2 
hole, the ratio is 100 to 1, and in the 
third the reading is multiplied by 10. The 
disadvantage of using this form is that it 
is carefully calculated for a certain gal- 
vanometer only, and if used in connection 
with a D’Arsonval instrument in which 
a suspension wire has to be changed oc- 
casionally with a consequent liability to a 
slight change in the resistance there 
would probably be an error in the read- 
ings. 

To overcome this objection we have a 
later form, known as the compensated 
shunt, in which a certain amount of re 
sistance is inserted in the circuit in order 
to keep that quantity constant. 

The coils are arranged as shown in 


Line 


Fie. 172.—UNIvERSAL SHUNT. 


Fig. 171. By inserting a plug in 5 the 
galvanometer is short-circuited. In hole 1 
the shunt is short-circuited and all the 
current goes through the galvanometer. 


In 2 of the current goes through 


1 
, 1,000 
the galvanometer and the rest through 
the shunt and the coils A, B, C, and so on 
with the rest. 

Like the first, this shunt must also be 
fitted to the galvanometer for which it was 
designed or otherwise there will be an 
error factor. 

In Fig. 172 we have the Ayrton or 
universal shunt which can be used with 
almost any galvanometer and has gradu- 
ally displaced almost all the others. In 
the first place, no matter what the posi- 
tion of the plug or arm, the shunt rela- 


tion to the galvanometer is constant, the 


ratios being all taken from the outside 
line. Its resistance is relatively high to 
that of the galvanometer, and it can con- 
sequently be changed from one to another 
when desired. 
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DEPRECIATION IN TELEPHONE 
PROPERTY— VI. 


A SERIES OF PAPERS ON AN IMPORTANT 


TELEPHONE PROBLEM. 


BY FRED DE LAND. 


(Coneluded.) 


Dr. C. F. Bennett said: “When a 
line twenty-four miles long, between 
two country seats, can be built to 
give a good talk for $25 a mile 
of fence wire and fourteen-foot posts 
most of the way, with a total invest- 
ment of $600, who can stop competition? 
And if it should happen that the builder 
has an aspiration only to control this 
line with salaries proportionate to the 
$600 investment, then who can not say 
that the line can charge a rate of half 
the admitted safe tariff and in these cases 
make a profit? And if he can make a 
profit he is not a trespasser upon terri- 
torial rights, nor is he infringing com- 
petitive rights. A business man is never 
out of place save when he fails to make 
a legitimate profit.” 

Mr. Frank Parker has explained how 
“considerable friction between owners of 
different exchanges lies in encroachments 
into each other’s territory.” Mr. R. S. 
Abbott stated that “the Grand Rapids 
company found it necessary to build toll 
lines, and in so doing have found it also 
necessary to buy up the various exchanges 
which really hampered them instead of as- 
sisting.” And Dr. Lumpkin, in his ad- 
dress of welcome to the delegates at the 
Chicago convention, said: “The inde- 
pendent telephone business has grown so 
rapidly since the Bell patents expired that 
we are unable to keep pace with its prog- 
ress, and many who did not join this great 
army until late in their onward march, 
being very anxious to cover as much ter- 
ritory as possible, seem to forget the 


rights of others and are paralleling our 7 


lines in many places through the country, 
and even the second independent exchange 
has been built in the same city.” 

At the Cleveland convention, Senator 
C. W. Kline, of Pennsylvania, said: 
“Another duty we owe to each other is not 
to infringe on each other’s territory. Let 
each local company have the territory that 
properly belongs to it, and we must not 
attempt to parallel its lines. We must 
bear and forebear in the telephone world, 
the same as in other business matters, if 
we wish to succeed. We must always re- 
member that we have a strongly en- 
trenched opponent to fight, and we can not 
afford to carry on a guerrilla warfare 
among ourselves, or fritter away our 
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strength in little difficulties that can 
easily be harmonized.” KEditorially, one 
of the telephone journals believes that 
“the public very properly resents bicker- 
ings among its servants by which it is 
invariably the chief sufferer, and inde- 
pendent telephone companies can find no 
surer way to alienate the sympathy of the 
public, now with them, than by quarreling 
among themselves.” 

Commenting on “a letter from the presi- 
dent of one independent company to the 
treasurer of another,” an extract from 
which reads: “We found it impossible to 
float a bond issue. Neither brokers, bank- 
ers nor trust companies would touch the 
bonds, although we have a financial back- 
ing that is of the highest character.” The 
editor of a telephone journal says: “The 
reasons given for not handling the bonds 
were manifold, as we learn from the same 
source. The lack of unity of purpose on 
the part of the independent companies, no 
standard rates, even in adjoining coun- 
ties, the absence of a standardized system 
of construction, new companies being com- 
pelled either to buy up neighboring com- 
panies or connect new copper metallic cir- 
cuits with old grounded iron wires in order 
to have county service.” 

The editor of the Chicago Tribune, in 
referring to the lecture on the law of mu- 
tual aid given by Prince Kropotkin be- 
fore the High School Teachers’ Club, 
calls attention to the reiteration of his 
“denial that the law of tooth and nail is 
the law of survival.” After ciling Dar- 
win’s own declaration in his second book, 
“Descent of Man,” that those species which 
exhibit the strongest social sympathies 
stand the best chances of survival, he mul- 
tiplied illustrations to show that this 
principle, as well as its converse, is borne 
out in nature. Social animals cooper- 
ating for their maintenance are incom- 
parably more numerous in the world than 
those which contend against each other 
or pursue their life separately. The 
preying and lonely lion or tiger 1s not to 
be compared in numbers with the fallow 
deer, nor the hawk with the duck. In- 
deed, the species which are most de- 
structive and exclusive in their habits 
tend toward extinction . . . To be as- 
sured that while strife exists in the strug- 
gle for existence, mutual aid is, in fact, 
the more typical and fruitful law, is to 
be offered an interpretation of nature 
which is certainly welcome to ordinary 
human sensibilities, as against the tooth- 
and-claw interpretation which has for a 
generation prevailed so widely in the 
scientific world. It is also plain that 
this interpretation—which Prince Kro- 
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potkin appears to have been the first to 
set forth and elaborate—must, so far as 
accepted, have a direct influence upon the 
philosophy of human society. 

And the Hon. Thomas B. Reed has said 
that “human selfishness is universal, and 
can be curbed only by selfishness itself. 
Where the selfishness of a few is intrusted 
with unlimited power, and buttressed up 
by all the power of the state, formally en- 
listed in its behalf, it has never been able 
to resist successfully the selfishness of all. 
In other words, the selfishness of a few 
is always met and mastered by that 
greater power, the selfishness of all. The 
struggle may be long and may seem 
doubtful, but it never is so in the result.” 

Mr. Wells told the delegates to the 
national convention, at Philadelphia, that 
“it is my humble opinion that the inde- 
pendent telephone interests of the United 
States have much more to fear from in- 
ternal dissensions and jealousies than 
from the competition of the Bell com- 
pany, and that, for that reason, harmony 
should be fostered at all hazards.” Surely 
with such an independent authority to 
vouch for its destructive potentiality, “in- 
ternal dissensions and jealousies” ought 
to be considered as a factor in determining 
possible depreciation or lessening in value. 

In view of these independent opinions 
it seems as if the following opinion of the 
editor of the American Telephone Jour- 
nal might well be framed and hung 
in the office of every telephone plant in 
the country: 


Both as regards broad questions of 
policy and specific points in the conduct 
of the telephone business, there are many 
important heads on which independent — 
telephone companies should come to a 
general agreement for the future good 
of the entire industry. They should 
recognize once and for all that they are 
not engaged in any private fight or ad- 
venture, but in the upbuilding of a great 
industry, in which liberal views and 
sound policy are absolutely necessary for 
ultimate success. To serve the public 
efficiently must be the first aim of every 
telephone company worth its salt, and to 
pursue this aim constantly implies a 
thorough avoidance of petty methods, of 
squabbles and bickerings with neighbors, 
of selfish and obstructive tactics, and, in 
general, of an attitude of aloofness from 
measures proposed for the general good. 


Now, experience indicates that some 
good men are so constituted that they 
seem unable to comprehend that correct 
knowledge concerning the details of any 
business can only be gained through 
practical experience, that such experience 
is gained only at a cost more or less great, 
but that where such correct knowledge 
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is properly applied it goes far toward 
ensuring success. Hence, the cost of that 
knowledge may be likened to a premium 
paid for insurance in a business venture, 
for it enables a man to know his needs 
_ and to plan and build accordingly. Goethe 
wrote: “I respect a man who knows dis- 
tinctly what he wishes. The greater 
part of all the mischicf in the world arises 
from the fact that men do not sufficiently 
understand their own aims. They have 
undertaken to build a tower, and spend 
no more labor on the foundation than if 
it were a hut.” And President Roosevelt 
in his message to Congress declared that 
“the slightest study of business condi- 
tions will satisfy any one capable of form- 
ing a judgment that the personal equa- 
tion is the most important factor in a 
business operation; that the business abil- 
ity of the man at the head of any business 
concern, big or little, is usually the factor 
which fixes the gulf between striking suc- 
cess and hopeless failure.” 


Professor J. C. Kelsey says: 


In past days there were few tclephone 
exchanges, naturally giving poor service, 
with apparatus not worthy of name; 
hence the usclessness of having a well- 
trained technical man, or any man of or- 
dinary ambition, waste his prospects and 
life working about a junk shop. The 
pay was poor, because the demands of 
telephone engineering simply called for 
the service of a lineman. He could con- 
nect an instrument, and could call Cen- 
tral with full consciousness that the 
amazed public was watching his wizard- 
like occupation. But in these days the 
idea is fast gaining ground that this man, 
reckless of life and limb and property, 
who will stick his handaxe blade into a 
tin roof handle up, so it won’t be so hard 
to pick it up again, is not always a fit 
man to handle an exchange. If the com- 
pany entrusted him with an amount of 
money, say, $30,000 or $150,000, to in- 
vest, one would say the company was mad. 
Yet this same company will give a carc- 
less, ignorant man the full investment of 
a $30,000 or $150,000 telephone plant 
and not feel a bit uneasy. 

Mr. Frank Parker, the well-known in- 
dependent, says: “This one feature 
(cheap construction) perhaps has done a 
great deal toward giving patrons the idea 
that independent exchanges are ‘one- 
horse affairs’ All these troubles 
come from lack of knowledge of telephone 
requirements, and people will outgrow 
them in time, but we mention it to em- 
phasize the fact that telephone construc- 
tion has risen to a point where it requires 
both technical and telephone business 
experience in order to make it a success.” 

This “lack of knowledge of telephone 
requirements,” that Mr. Parker refers to, 
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is due to several causes. First, to the 
same false belief that prompted the ad- 
vocate of municipal ownership in Evans- 
ville to say that “the cost of superintend- 
ence would be nothing (of a telephone 
plant costing $250,000) if added to the 
present duties of the city electrician, who 
would not even then be overworked ;” sec- 
ond, to the limited number of practical 
telephone men available for independent 
plants; and, third, to the absence of 
practical literature covering management 
and operation and maintenance. Only 
two months ago the editor of the Erec- 
TRICAL Review said that “the telephone 
of all branches of electrical engineering 
has the least literature, and probably pre- 
sents the most attractive field for the 
writing of articles and papers. The 
average general electrical engineer is very 
little acquainted with telephone phe- 
nomena, and they form practically a new 
and unknown ficld, lying outside of the 
experience of the majority of members 
of the Institute.” 

Last December Mr. Abbott, of Cleve- 
land, showed how “there has been no con- 
nected exposition of the principles which 
govern the mutual relations of the va- 
rious parts of a plant necessary to tele- 
phonic service on a large scale, in such a 
manner as to enable the engineer to so 
proportion the quantity and quality of 
the essential apparatus as to produce an 
installation that will give the best service 
with a minimum initial investment, and 
aid the operating manager to so prosecute 
the business as to ensure satisfactory 
service with the least annual expense,” 
and then he shows why there is no con- 
nected exposition. “The reasons for this 
absence of literature are not far to seck. 
Telephony as an art is less than a quarter 
of a century old, and those engaged there- 
in have had to feel their way step by step, 
usually so handicapped by the demands 
of a business that was increasing too fast 
for experience to overtake, as to lack the 
time and opportunity to record the les- 
sons that actual practice inculcated.” 


Commenting on the importance and . 


diitculty of the duties of the telephon» 
engincer as contrasted with other elec- 
trical engineers, the editor of the ELEC- 
TRICAL Review said: 

It is a curious fact, though one not 
generally known, that in an installation 
costing a given sum of money more en- 
gineering work has to be done if the 
plant happens to be a telephone ex- 
change than if it is any other variety 


of electrical engineering installation. 
The telephone engineer has to con- 


sider a vast complexity of circuits work- 
ing almost under limiting conditions of 
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delicacy of current, and he has to main- 
tain large numbers of small but com- 
plicated and delicate fixtures in premises 
over which he has no immediate control. 
His exchange is almost infinitely more 
complicated and difficult to design than 
a lighting station and he has to struggle 
also with an element which does not enter 
the work of his colleagues in other 
branches. This is the time element. In 
an ordinary central station the problem 
is to maintain the proper electrical press- 
ure on the mains and enough capacity 
to supply the demands upon the plant. 
In the telephone exchange, however, not 
only must circuits be maintained and in- 
struments kept in working order, but the 
operation necessary in meeting the de- 
mands of a customer must be conducted 
in the absolute minimum of time. In 
other words, the telephone engineer has 
to struggle for efficiency not only in his 
apparatus and appliances, but also in the 


large force of operators, inspectors and 


other employés. The telephone man, 
however, must not only know his own 
work, but he must be sufficiently familiar 
with that of the electric light or railway 
station to avoid the multiplicity of trou- 
ble which may easily come through some 
entanglement of his lines with theirs. 
In a modern exchange, too, he must be 
learned in such subjects as rotary con- 
verters, storage batteries, motor-dyna- 
mos and in a bewildering variety of ap- 
plications of electricity not immediately 
pertinent to his own subject. 


At the Waupaca meeting Mr. Hutchin- 
son told the members of the Wisconsin 
Independent Association that in 


Looking at the business of independ- 
ent telephone companies from the stand- 
point of success, their management here- 
tofore has not been all that could be de- 
sired, and I am not aware that other 
states have made much further advance- 
ment than has been made by the com- 
panies of Wisconsin. I repeat here what 
I have said on several former occasions, 
that those engaged in independent tele- 
phony are too often men who make the 
telephone business a side issue in their 
business affairs, giving it only a small 
percentage of their attention, and then 
secking to apply the same principles 
which are applied to other business. 
It is a fact that the dangers and pitfalls 
which menace the success of the inde- 
pendent telephone companies in the 
future are not those created by the war- 
ring competition of the Bell company and 
its allies, but rather by those men con- 
nected with the independent telephone 
companies who seck to control their man- 
agement by rules inapplicable to the tele- 
phone business. 


At the National meeting in Philadel- 
phia, Mr. L. W. Stanton forcibly ex- 
pressed his belief that “with the millions 
there are invested and the opportunities 
there are open, it is a crime to the inde- 
pendent telephone interest that a little 
closer union and more uniform equipment 
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are not adopted.” And Dr. C. F. Bennett 
told his independent friends in Towa that 
“in business the man who commands the 
knowledge and the faculty of applying 
it to the work of those under him has a 
portion of the world at least under his 
control. And he it is who has the ar- 
rangements, the permutations and the 
combinations of the telephone world un- 
der his control. They are unmanageable 
save to him who, in his zeal and skill, is 
still willing to forego the comforts of 
ordinary ability for the satisfaction of 
sceing great works accomplished. And 
these men ask and deserve great salaries 
for great accomplishments, which is a 
factor in this matter of profits which 
goes to the credit of the small exchange. 
True, it probably is that money feels more 
secure in the hands of the great men, 
but it is still a fact that the ability to 
secure good men of little technical 
knowledge is far in excess of that to ob- 
tain the same number of good men 
with great technical knowledge, even 
were the money ready for their purchase. 
In other words, great enterprises are the 
measure of the men who execute them, 
and they will cost the price, which must 
be made a part of the work itself.” 

Here lies the reason for much of the 
“petty methods,” the “squabbles,” the 
“selfish and obstructive tactics’ that 
handicap “measures proposed for the gen- 
eral good” in the “upbuilding of a great 
industry.” The men controlling such com- 
panies are the barriers that prevent the 
rapid progress to prosperity of the larger 
participants. It would be interesting to 
learn just how much of this attitude may 
be justly attributed to the palpably false 
belief held by many new comers in the 
telephone field “that it speaks volumes as 
to the value of the business to know that 
a butcher, a baker, a candlestickmaker 
may form a company, as has been the rule 
up to the present time, build a telephone 
exchange, operate it against the educated 
brains of the great Bell monopoly, and 
beat them almost to a standstill in num- 
ber of suscribers and profits.” 

Does the physician believe that a 
butcher, a baker or a candlestickmaker 
can beat him “to a standstill’ in diag- 
nosing acute cases requiring “educated 
brains” to comprehend and read the sig- 
nals conveyed in symptoms? Does the 
dentist believe that the intricacies of the 
gold plate and the bridge, the drill and 
the amalgam are as the a, b, c of knowl- 
edge to the butcher and the baker? Are 
they not direct believers in the statement 
of President Eliot, of Harvard, that “it 
is plain that the future prosperity and 
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progress of modern communities is here- 
after going to depend much more than 
ever before on the large groups of highly 
trained men which constitute what are 
called the professions. The real 
inventions and motive powers which im- 
pel society forward and upward spring 
from those bodies of well trained, alert 
and progressive men known as the pro- 
fessions.” But do they practice what thev 
preach? President Hutchinson told the 
Wisconsin independents that there is no 
business on earth requiring closer atten- 
tion to make it a success than the tele- 
phone business, and the editor of a tele- 
phone journal added that “all the mv- 
riad details of which the telephone busi- 
ness is made up need executive talent of 
a very superior order for their proper 
execution and = supervision, and unless 
such talent is employed those details will 
become so entangled as to clog the prog- 
ress of the most promising enterprise.” 
There is a competition in the pro- 
fessions, and, too, a monopoly exercised 
by brains and practical knowledge. This 
is a natural monopoly and, to its utmost 
capacity, absorbs the cream of practice. 
There is competition in all lines of in- 
dustry. But the experience of years has 
demonstrated that in everv commercial 
and every industrial field where marked 
specialization rules, there can be but one 
outcome for competition. In order to 
win success, its output must be equal in 
quality or in character as well as lower in 
price, or it must be far superior if a 
higher price is obtained. Failure to ful- 
fill these demands simply precedes 
financial failure. A manufacturer studies 
how to produce a similar or higher grade 
of goods at lower cost than his neighbor, 
and buyers are benefited. But the pro- 
moter of a duplicate public-service utility 
plant, ignorant of or indifferent to the 
actual cost of producing service, desires 
onlv to unload at the highest possible 
profit to himself, regardless of the burden 
he inflicts upon the community. More 
often competition points to poverty, 
rather than to progress and prosperity. 
For true competition, based on equality 
and scope, is rarely found in any line of 
industry, while false competition, based 
on principles and methods destructive to 
the higher interests of an industry or a 
community, is often found. Equality, 
character and comprehensive scope are 
not the plavthings of an hour, subject to 
beck and nod; they are the products of 
accumulated knowledge, thought and rea- 
son; of excellent organization, careful ad- 
ministration, a thorough understanding 
of each element entering into the cost of 
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production, as well as of the economic re- 
lations of one element to another, and of 
the ever-changing commercial, industrial 
and social demands. 

Men who thoroughly understand “each 
element entering into a problem” do not 
assume “an attitude of aloofness.” They 
organize for the interchange of knowl- 
edge, for the adoption of uniform meth- 
ods, to the end that all mav act as a unit, 
and by the resistless momentum of a solid 
mass accomplish the seemingly impos- 
sible. Acting as a unit, they sweep aside 
or crush the elements that tend to bar 
or disintegrate or to destroy the separate 
units. 

Independents are working in a field 
of ceaseless progressive change, where all 
is subject to the resistless law of evolu- 
tion. Shall everything in that field tend 
to unity of purpose and standardization 
of methods and means? Or shall there 
be a continuance of conflict and chaos, 
of disorganization and dissolution? The 
purpose and the influencing motives of 
the independents must be right; must 
make for the higher interests of a univer- 
sal public utility function, or the telephone 
user will determine for himself the true 
relation of independent motive and pur- 
pose. Let the independents recall Ten- 
nyson’s words: “The individual withers, 
and the world is more and more,” and 
then accept the advice of Danicl Webster: 
“Whoever would do his duty, and his 
whole duty, in the councils of the gov- 
ernment (independent movement), must 
look upon the whole country as it is, in 
its whole length and breadth. He must 
comprehend it in its vast extent, its novel 
character, its sudden development, its 
amazing progress, confounding all calcu- 
lations and almost overwhelming the 
imagination.” 

Now, experience has taught all the 
larger, the broader-minded, and the suc- 
cessful semi-public service corporations 
that in the matter of supplying service 
to users a strict adherence to uniform 
methods and rates tends to strengthen 
and broaden the character of the service, 
while indecisive lines of action, differing 
from methods tried and approved, rarely 
succeed, and usually end in expensive 
failures. 

There is some excuse for independents 
not understanding at the outset all the 
principles that may govern an industry 
in which they are just entering. But if 
the local business is to be a genuine home 
industry, and not “a strike against the 
Bell,” or a scheme to unload on the un- 
suspecting, who can frame one practical 
reason for declining to admit the correct- 
ness of Dr. Herr’s statement that an al- 
lowance of ten per cent per annum should 
be allowed for depreciation? Dr. Herr 
stated a fact. The truth never can be 
hurtful to the interests of the independ- 
ent companies. 
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PACIFIC COAST NEWS. 


NOTES ON THE DEVELOPMENT OF ELEC- 
TRIC PROJECTS. 


The new electric power-house of the 
United Railways Company is being rap- 
idly constructed in the North End. The 
brick walls are nearly completed at the 
end where the first unit is to be installed. 
The foundation for this unit has been 
constructed of concrete. It measures 
twenty-four by seventy-four feet and is 
seventeen feet high. A Union Iron Works 
engine, driving two 4,000-horse-power, 
General Electric, three-phase generators, 
will be placed on this foundation. An 
additional generating set of the same 
capacity will be installed under the pres- 
ent contracts. Later on the capacity will 
be doubled, giving the power-house a 
capacity of 16,000 horse-power. 

The Tonopah Light and Power Com- 
pany has been incorporated with a capital 
stock of $50,000, of which $500 has been 
subscribed. The directors are W. C. Wat- 
son, E. S. Watson and C. E. Elliott. The 
company will develop electric power for 
mines of the Tonopah, Nevada, district. 

The Pacific Wireless Telegraph and 
Telephone Company will have its system 
connected with the Western Union Tele- 
graph Company this week. Messages are 
now being sent between the wireless sta- 
tions at White’s Point, near San Pedro, 
and at Catalina Island, but commercial 
business will not be accepted until connec- 
tions can be made with other lines. 

The work is now under way on the ap- 
proaches to the Vancouver Power Com- 
pany’s two-mile water tunnel, near Van- 
couver, B. C. The tunnel extends from 
Lake Coquitlam to Lake Beautiful. Elec- 
tric power will be transmitted from the 
new electric station to Vancouver, B. C., 
a distance of sixteen miles, for the opera- 
tion of electric railroad lines and electric 
lighting system. The contracts for the 
first installation of electrical machinery 
will be let within a month. 

The Independent Telephone and Tele- 
graph Company expects to be granted a 
franchise by the city council of Oakland, 
Cal., very shortly. The only other com- 
petitor for the franchise is M. A. King, 
who has an application pending for a 
telephone system in San Francisco. A 
long-distance system connecting the vari- 
ous exchanges is projected by Mr. King, 
who, it is said, will not ask for a franchise 


in Oakland until he is sure of success in 


San Francisco. 
During the recent celebration of the 
Knights of Pythias, a special illumination 
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consisting of 30,000 incandescent electric 
lights was installed along Market street. 
The construction work was done by the 
Wybro-Hendy Electric Compary, of this 
city. Bids were requested for two differ- 
ent propositions; one a flat rate for the 
work and materials, everything being 
turned over to the Knights of Pythias at 
the close of the convention, and one for 
the work, the materials to remain the 
property of the contractor. The bids sub- 
mitted were as follows: The J. M: Klein 
Company, $24,000 and $17,500; Elec- 
trical Construction Company, $20,150 
and $17,500; the Gas Consumers’ Asso- 
clation, $21,810 and $18,760; the Stand- 
ard Construction Company, $20,750 and 
$17,250, and the Wybro-Hendy Company, 
$10,235 and $8,370. Only two bids were 
submitted for furnishing the electric cur- 
rent to operate the special lights. The 
bid of the San Francisco Gas and Elec- 
tric Company was $3.84 per one hundred 


lights per night, and that of the 
Independent Light and Power Com- 
pany was $1.19 per one hundred 


lights per night. The latter company 
was given the contract. This figure is 
considerably lower than that for furnish- 
ing current for any of the previous illumi- 
nations in the city. A. M. Hunt, mana- 
ger of the Electric Light and Power Com- 
pany, states that the work was done at 
cost as it was considered a matter of ad- 
vertising for the city. Mr. Hunt also pro- 
nounced the electrical display as fine as 
anything that has ever been attempted in 
the way of temporary work. 

President Miller, of the Edison Elec- 
tric Company, states that within the next 
thirty days all the companies controlled 
by the stockholders of the Edison Electric 
Company, including the Redlands Elec- 
tric Light and Power Company, South- 
ern California Light and Power Com- 
pany, the Lytle Creek Light and Power 
Company and the Pasadena Electric Com- 
pany will be merged under the name of 
the Edison Electric Company. 

Last week the Kern River Power Com- 
pany awarded a contract for five 2,000- 
kilowatt, three-phase generators to the 
Bullock Electric Manufacturing Com- 
pany. Contracts for the necessary trans- 
formers were given to the General Elec- 
tric Company, and for two exciters to the 
Westinghouse Electrice and Manufactur- 
ing Company. The five generators will 
be direct-connected to water-wheels in 
the company’s Kernville power-house. 
The greater part of the power generated 
will be transmitted over the company’s 
line to Los Angeles, Cal., a distance of 
110 miles, 
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The Westinghouse Electric and Manu- 
facturing Company has secured the con- 
tract for furnishing two 2,000-horse- 
power, three-phase generators for the Cow 
reek plant of the Northern California 
Power Company, of San Francisco. 

A. P. B. 

San Francisco, August 20. 
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Cruvellier Surface Contact System. 


A recent article in a British contem- 
porary describes a French surface con- 
tact system which is thought to over- 
come the disadvantages of contact systems 
which use the rail return. These are 
given as leakage between the studs and 
rails in wet weather, and more or less 
danger to persons on the street, arising 
from the failure of the switches to oper- 
ate. The original Cruvellier system con- 
tains two sets of studs, one connected to 
the positive feeder and one to the nega- 
tive. The rails play no part in the dis- 
tribution. There being in this system 
two insulated current conductors, the dis- 
advantages due to leakages are very much 
lessened. In the improved system, the 


two studs are combined into one, and 


each one can be connected either with the 
positive or with the negative pole. The 
car has two sets of electromagnets, one 
fitted in front and the other in the 
rear. 

There are inside the studs two systems 
of contacts on different axes. When the 
front of the car is over one stud, this is 
connected to the negative pole. When the 
rear of the car comes over the same stud 
it becomes positive. By an ingenious ar- 
rangement within the stud it is impos- 
sible to make contact to both conductors 
at the same time. The contact piece is ar- 
ranged so as to make the brake positive. 
Teste of these studs show that they oper- 
ate safely when opening a circuit carrying 
250 amperes at 500 volts. The current 
collector consists of an endless metallic . 
cable, which turns on two rollers that run 
on the ground. When the car is running, 
the lower part of the cable is stationary, 
and the current is taken up without fric- 
tion. The special features of this system 
are: The use of two insulated-current 
conductors, thus reducing the leakage at. 
the studs and removing all danger from 
electrolytic action to neighboring con- 
ductors; the combination of these with an 
effectual device to open the circuit; the 
use of electromagnets which do not touch 
the studs, and the absence of sliding con- 
tacts. Experiments which have been car- 
ried out near Paris are said to have given 
good results. 


. erator. 
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Electrical 
Patents 


Mr. Alexander Churchward, a resident 
of Fort Wayne, Ind., has patented an 
improvement in synchronous alternating- 
current motors. The object of the inven- 
tion is to overcome the difficulties en- 
countered in operating synchronous alter- 
nating-current motors when the dynamo 
or generator fluctuates in speed in dif- 
ferent parts of a revolution, as occurs 
when the generator is driven by an engine, 
the propulsive thrust of which varies at 
different periods of such revolution. It 
is commonly said that the speed of two 
alternating dynamos that are run in syn- 
chronism is definitely fixed by their rela- 
tive numbers of field-poles, so that the 
two armatures make the same number of 
alternations per minute. It is in addi- 
tion practically important that the two 
armatures maintain the same relative 
speed at all times. Thus if the generator 
is driven (by direct-connection or other- 
wise) from an engine, the speed of which 
varies at different parts of a revolution 
so that the same variations in speed are 
communicated to the generator and is con- 
nected in circuit with a second machine 
which runs at practically uniform speed 
(by having a very heavy flywheel or by 
its armature acting as a flywheel), it will 
follow that the phases of the two machines 
will be at times coincident, while at other 
times one machine may be in advance 
of or behind the other. A synchronous 
motor that is connected to a circuit on 
which the rapidity of alternation fluctu- 
ates at regular intervals tends to “pump” 
—that is, its armature runs sometimes a 
little faster and sometimes a little slower 
than the generator—with the result of 
causing a beating sound in the motor. 
Such pumping or beating action is usually 
indicative of some irregularity in the cir- 
cuit feeding the motor. This irregularity 
may consist of variations either in speed 
or in electromotive force. The variation 
in speed of the generator tends to cause 
a corresponding variation in the speed of 
a synchronous motor. The motor can 
not, however, assume instantly the speed 
required by the new speed of the gen- 
When the speed of the generator 
increases, the motor-armature begins to 
increase in speed; but by reason of its 
lagging the motor receives an increased 
current, because its armature is not in 
normal position for the new frequency 
and because additional current is required 
for supplying the energy necessary for 
increasing its speed, This additional cur- 
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rent produces a difference of magnetism 
of the field which must again be altered 
when the generator speed decreases below 
the average. The motor is therefore un- 
dergoing a slight variation in speed 
which seeks to approximate to but does 
not exactly correspond with that of the 
generator. This pumping or rocking, 
however, will almost entirely disappear 
when even a small load is put on the 
motor. It has heretofore been the custom 
to weaken the field of a synchronous 
motor when it was found to pump. The 
effect of this is to lower the electromotive 
force of the motor, thereby putting an 
artificial load on the armature which, 
however, while it reduces the pumping 
has the disadvantage of reducing the elec- 
tromotive force of the generator and of 
upsetting the line. To overcome this de- 
fect and avoid interference with the line 
is the purpose of this invention. Accord- 
ingly, there is applied on the shaft of the 
motor or on a shaft driven therefrom, a 
flywheel of suitable weight, which, instead 
of being fixedly connected to the motor 


New Form or SYNCHRONOUS ALTERNATING- 
CURRENT Motor. 
in the usual manner, is connected thereto 
through the medium of a yielding connec- 
tion in the nature of a friction on brake. 
The effect of this flywheel is to prevent 
the objectionable pumping action referred 
to. If the generator speed suddenly in- 
creases, the armature tends to correspond- 
ingly accelerate its speed ; but the flywheel 
lags behind, thereby putting a slight load 
on the motor, and then when the gener- 
ator slows down the motor-armature tends 
to run slower, while the flywheel, tending 
to run at a uniform speed, catches up 
with the motor-shaft and forces it ahead 
or resists its tendency to slow down, 
thereby again putting a slight load on the 
motor. As already stated, putting a slight 
load on a synchronous motor extinguishes 
the pumping effect, this being equally true 
whether it is electrical by weakening the 
field and taking extra current, or is me- 
chanical by throwing some additional 
work upon the motor. The yieldingly 
connected flywheel provided is of the 
latter order and has the effect of causing 
the motor to run without any pumping. 
Inasmuch as the load imposed by the fly- 
wheel is felt only at the instant when the 
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variation in speed occurs, its effect in cor- 
recting the pumping is accompanied by a 
less loss of energy than with a load which 
imposes a continuous drag on the motor. 

A new resistance for rheostate, electric 
heaters, and the like, has been invented 
by Mr. Harry Ward Leonard, of Bronx- 
ville, N. Y. In an application for patent, 
filed in the early part of 1901, he de- 
scribes a support of mineral insulating 
material—such as soapstone, lava, slate, 
glass, porcelain, brick, terra-cotta—the 
preferred material being pottery in the 
form of a tube and having a conductor 
arranged thereon and held thereto by 
means of a vitreous glaze, such as cnamel, 
having a relatively low fusing point, 
preferably as low as 750 degrees Fahren- 
heit. Such resistance tubes have been 
found by actual use to give highly satis- 
factory results; but when it was attempted 
to utilize tubes of large diameter to re- 
ceive conductors of comparatively large 
cross-sectional area, it was found that the 
results were not as satisfactory and in 
many instances the expansion of the con- 
ductor was so great relative to the sup- 
port that it became distorted or disar- 
ranged on the support to such an extent 
as to cause adjacent sections at numerous 
places to come into contact and thus 
render the device useless for the purpose 
for which it was intended. It has been 
found by experiments that this difficulty 
is avoided when the conductor is in the 
form of a thin ribbon, preferably reflexed 
and wound edgewise upon the tubular sup- 
port, the conductor being held in position 
by means of the tension of the elastic 
metallic ribbon and being held in its 
final form by an attaching glaze of rela- 
tively low fusing point. Sometimes 8 
ribbon is used which is three-quarters of 
an inch in width and 0.002 of an inch 
thick. Such a conductor has an ey- 
tremely large surface as compared with 
a round conductor of equivalent cross- 
section, and hence it can dissipate by 
radiation and convection a very much 
larger amount of heat energy than an 
equivalent round wire. The ribbon is so 
thin that even when heated quickly to a 
bright red heat while attached by the 
enamel to the tube it does not produce any 
strain which causes the enamel to crack. 
The ribbon can be heated to a red heat 
and cooled again for an indefinite number 
of times without affecting the firm attach- 
ment of the ribbon to the tube. The total 
cubic space occupied by a resistance made 
in this way is extremely small as com- 
pared with any other form of resistance 
which would have an equivalent continu- 
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ous heat-dissipating capacity. Therefore, 
this form of resistance becomes very valu- 
able for the many forms of resistances in 
which it is important to have a large con- 
tinuous heat-dissipating capacity in a 
small space. The weight of such a re- 
sistance is also very little as compared 
with customary forms of equivalent ca- 
pacity which is often a feature of value. 
It has also been found that the ribbon re- 
sistance can readily be attached to tubes, 
the diameter of which is as much as seven 
inches or more; but the tube preferably 
used has an outside diameter of from one 
to two inches. In the case of large tubes 
it is preferred to make the tubes of a 
material which is largely composed of 
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New Form or RESISTANCE FOR 
RHEOSTATS. 


fire clay and silica. Repeated tests have 
shown that if two tubes exactly identical 
are taken and one is wound with a wire 
to secure the best result possible and the 
other is wound with the reflexed ribbon 
resistance, the capacity of the ribbon tube 
for continuous watt dissipation is about 
twice as much as in the case of the wire- 
wound tube. Sometimes the tube is 
wound so that it has two or more ribbons 
wound in multiple. This is done when it 
is necessary to secure low ohms and large 
ampere capacity. It will be seen that if 
the several ribbons were combined in one, 
the single ribbon would have to be either 
thicker or wider, and there is a limit to 
the practicable width, and it is desirable 
to have the ribbon as thin as possible. 
The multiple winding is also of advan- 
tage where wires are employed instead of 
ribbons. In the case of wires much better 
results can be obtained with two wires 
wound in multiple as compared with one 
large wire, the cross-section of which is 
equal to the cross-section of the two 
smaller wires, as will be readily under- 
stood by those skilled in the art. Hence 
the multiple winding has a great advan- 
tage where very low ohms and large am- 
peres are desired. 

It is a well-known practice to provide 
the pole-pieces of dynamo-electric ma- 
chines with extensions forming enlarged 
end surfaces in order to cover a greater 
portion of the armature surface than 
would be covered were the cross-sectional 
area of the end of the pole-piece the same 
as that where the magnet winding is sup- 
ported. Various arrangements of such 
polar extensions are employed, but the 
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most common construction comprises a 
separate extension bolted upon the end of 
the pole-piece after the magnet winding 
has been slipped on. Such constructions, 
however, are objectionable, because the re- 
moval of the extension for the purpose of 
taking out the magnet winding is often 
difficult without dismantling the machine 
and also because the extension can not be 
brought to the highest degree of magnetic 
saturation, owing to the reluctance inter- 
posed by the cut between extension and 
pole-piece and the fact that the extension 
is not directly surrounded and magnetized 
by the windings. Mr. James Burke, an 
American, residing in Berlin, Germany, 
has devised a pole-piece which has en- 
larged end surfaces that are of the maxi- 
mum magnetic intensity, and furthermore 
is so constructed that the extension 
may be readily removed to permit the in- 
sertion or removal of the magnetic wind- 
ings. The integral pole-pieces of the 
magnetic frame are provided with longi- 
tudinal and angular offsets or recesses 
into which removable pieces are adapted 
to be fitted, the inner ends of said remov- 
able parts being beveled, while their outer 
ends are formed with extensions that in- 


New ARRANGEMENT OF POLE PIECES IN 
DynaMo ELECTRIC MACHINES. 


crease the end surfaces of the pole-pieces 
toward the armature. The extensions, 
furthermore, serve to retain the magnetic 
windings in proper position. The re- 
movable parts are secured by suitable 
braces that may be of any form desired. 


Rubber Exports from Para. 


According to the final returns, writes 
K. K. Kenneday, Consul at Para, the 
shipments of rubber from the Amazon 
Valley this season amounted to 29,997 
tons, or 2,317 tons more than in 1900-01. 

In the season just begun, it is believed 
that a record-breaking crop will be har- 
vested. The rubber fields of the lower 
river, and especially on the islands, are 
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slowly but surely failing, both in quan- 
tity and quality; but the decrease is more 
than made up by the development of new 
fields and the expansion of the old fields 
on the Upper Amazon. While all the 
more important tributaries of the Amazon 
are supplying their full quota of rubber, 
and even making a promising increase, 
interest will focus in the now famous 
Acre territory and in southeastern 
Ecuador. In the regions reached by the 
Purus (of which the Acre is a tributary), 
Jurua, Beni, Madre de Dios, Javari, 
Ucayali, Japura and other great affluents 
of the Upper Amazon, which penetrate 
Peru, Bolivia and Ecuador, there are 
illimitable rubber forests as yet unex- 
plored, which will now be gradually de- 
veloped. Many seringueiros, or rubber 
gatherers, are headed for these regions, 
and it is reported that several syndicates 
are about to begin operations in new 
fields in Bolivia and Peru. 

Bolivia continues to offer inducements 
for the colonization and development of 
her vast area of rich rubber and mining 
territory. 

He is informed that the government of 
the state of Amazonas has granted the ex- 
clusive privilege of receiving, cutting and 
packing all the rubber produced in that 
state to one wharf company. The crea- 
tion of this monopoly will injure the rub- 
ber trade of this region, but Peru, Bolivia 
and Ecuador will be the beneficiaries, as 
rubber growers and gatherers here are 
seeking to escape the new restrictions, 
which entail considerable expense and 
trouble upon exporters. 

Shipments from Para for the périod of 


July 1, 1901, to June 30, 1902, were 6,898 
tons to the United States; 7,027 tons to 
Europe; a total of 13,925 tons. 

Shipments from Manaos and Iquitos, 
from July 1, 1901, to June 30, 1902, were 
7,168 tons to the United States; 8,904 
tons to Europe; a total of 16,072 tons. 

Shipments from Para, Manaos and 
Iquitos, from July 1, 1901, to June 30, 
1902, were 14,066 tons to the United 
States; 15,931 tons to Europe; a total of 
29,997 tons. l 

The total of crop from July 1, 1901, to 
June 30, 1902, was 29,997 tons, an in- 


crease over crop of 1900-01 of 8.39 per 
cent. 

The shipments of rubber from the 
Amazon Valley, for the seasons of 1896-97 
to 1901-02 inclusive, were as follows: 
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Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


The Rating of Motors and Generators. 

In every electrical undertaking, the 
engineer must endeavor to produce a 
scheme as perfect as possible, and at the 
same time as economically as possible. 
The conditions laid down in specifications 
may be of two descriptions—conditions 
of which the fulfillment can be ascer- 
tained by trials, and those with which 
such a proceeding is not possible. In this 
paper, Dr. N. G. Rasch takes up the 
proper rating of motors for different 
types of installation. He accepts in gen- 
eral the regulations established by the 
German Association of Electrical Engi- 
neers, and refers to them many times in 
the course of his paper. One point taken 
up is the question of the normal rating 
of the traction motor. In making a test 
of this, all covers and lids usually in use 
must not be removed, opened, or modified 
in any manner, nor is it permissible to 
replace artificially the current of air 
created by the displacement of the car. 
This point is made to compensate for the 
usual short time of test of the motor, as 
compared with that for which it will 
operate in service. He gives a formula 
which, in terms of the time during 
which the motor is out of the depot, the 
time during which the motor is working 
and the allowable heating of the motor, 
gives the proper time for which a test 
should be conducted. The question of 
testing for the performance under over- 
load is also considered. For tram- 
way motors, the general oponion is that 
an overload of forty per cent, applied for 
three minutes, should be regarded as in- 
sufficient. Concerning the allowable rise 
in temperature, he accepts the German 
regulations, which are: For cotton insu- 
lation, fifty degrees centigrade; for paper 
insulation, sixty degrees centigrade; for 
mica or other similar insulation, eighty 
degrees centigrade, these for stationary 
coils. The regulations further add that 
for a traction motor the above limits may 
be twenty degrees centigrade higher if 
the trial is made in a testing room. The 
author himself believes that the following 
temperature would be practicable: Ninety- 
five degrees centigrade for stationary 
windings, cotton insulated. For rotating 
coils, this temperature should be regarded 
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as extreme and not allowable. Since it 
was found in practice that motors will 
stand with security temperatures from 
seventy-five to eighty degrees centigrade, it 
seems unreasonable to limit the tempera- 
ture to fifty or fifty-five degrees centigrade. 
In speaking of the limit of fifty degrees 
centigrade, this fifty degrees 
rise in the temperature of the motor itself 
above that of the room. The author also 
advocates rating motors by their torque 
and speed as well as power, and he sub- 
mits a form which is thought to be suita- 
ble for this. This calls for a statement 
of the input of current in amperes, torque 
in kilogramme metres, revolutions per 
minute, and eftliciency, all for one-half 
load, normal load, and fifty per cent 
overload.—The Electrician (London), 
August 8. 


means 
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Notes on the Testing of Tramway Motors 
and Investigation of Their Charac- 
teristic Propertiea. 


This paper, by Mr. M. B. Field, gives 
a very detailed study of suitable shop 
tests for tramway motors. The author 
first discusses the advisability of making 
shop tests, and states his belief that the 
usual method of equipping the car with 
the motors, and operating it over the road 
at various speeds and for specified lengths 
of time, is far from satisfactory. There 
is a tendeney for manufacturers to rate 
their motors unequally. To avoid vague- 
ness in this matter, he thinks it advisable 
that some satisfactory rating, such as that 
adopted by American firms, should be ac- 
cepted. As a means of testing to see that 
the motors come up to these standards, 
the following arrangement has been found 
satisfactory: The motors to be tested are 
mounted in pairs, so that one operating 
as a motor drives the other through gear- 
ing as a generator. Since the motors 
under test are stationary and therefore 
not as fully ventilated as when mounted 
on a moving car, the door above the com- 
mutator is left open to compensate in 
some degree for the altered conditions. 
The current after passing through the 
motor field and armature passes through 
the field generator, ensuring the same 
magnetic conditions in the two machines. 


This is important, as it gives the same 
iron losses in each machine. This method 
of operating the motors is thought to be 
more accurate than Hopkinson’s. The 
author then shows how the different losses 
of the two machines may be separated 
and the efficiency of each calculated. The 
method of constructing the characteristic 
curves is also described. A numerical ex- 
ample is taken and the results fully 
worked through and curves plotted. To 
determine the temperature rise the use 
of special thermometers is necessary, and 
a method of suitably mounting these on 
the machine is deseribed. To obtain the 
temperature of the armature a thermom- 
eter with a bent bulb is used, inserted 
through a special opening in the motor 
frame. This is done in order to avoid 
any cooling of the motor which would re- 
sult from opening the case to insert the 
thermometer. Before removing the 
motors from the testing frame he advises 
trying them for flashing in the following 
way: Run the motors up to a high speed, 
then short-circuit them after reversing 
the field. Under these circumstances they 
act as generators, generating current in 
the closed circuit. A comparison of dif- 
ferent motors from this point of view is 
thought to be important. In carrying out 
this test an interesting phenomena may 
be observed, namely, if the test. be applied 
to the motors when running at a high 
speed they stop quickly, and will then 
turn around in a reverse direction for a 
few revolutions, The explanation given 
for this is that, owing to the large self-in- 
duction and small resistance of the short- 
circuited motors, the current generated 
has not died away by the time the motors 
have been brought to a standstill. This 
current still circuits around the cireuit as 
if supplied from an outside source and, 
field magnets being reversed, the direction 
of rotation is reversed. For obtaining the 
speed and torque curves the usual Prony 
brake method is suitable-—Electrical 
Engineer (London), August 15. 
f 


Calculation of a 50,000-Horse-Power, 
80,000-Volt, 200-Mile Trana- 
mission Line. 


After a preliminary discussion of the 
advantages of California in regard to 
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water power and fuel oil, the authors of 
this paper, Messrs. C. W. Hutton and 
R. Crowell, take up in detail the design 
of a high-tension transmission line of 
large capacity. Heretofore, western trans- 
mission plants for the utilization of water 
power have consisted of generating plants 
of small individual capacity as compared 
with some to be installed in the near 
future. The stabilitv and close regulating 
qualities of such a plant would largely 
be influenced by the proper construction 
and working qualities of the transmis- 
sion lines. A study of this problem is 
therefore interesting from an electrical 
standpoint. In the design considered, light 
steel towers are adopted in place of the 
wooden poles generally used for line sup- 
ports. The cost involved in such con- 
struction is not considered, though an 
allowance is made for this by adopting 
a voltage somewhat higher than that given 
by Mr. C. F. Seott’s rule. The line in the 
case assumed is 200 miles long. Accord- 
ing to Scott’s rule, the pressure in thou- 
sands of volts should be equal to one-third 
the number of miles to transmit. The 
voltage assumed is 80,000, being some- 
what in excess of that called for by the 
rule. The power to be transmitted is 50,- 
000 horse-power. Four cases are consid- 
ered to determine which would give the 
best results: First, two three-wire, three- 
phase circuits operated at sixty cycles per 
second; second, the same lines as above, 
with a frequency of thirty cycles; third, 
four three-wire, three-phase circuits oper- 
ated at sixty evcles; fourth, four three- 
wire, three-phase circuits operated at 
thirty evcles. Aluminum wire is adopted, 
the wires to be at points of equilateral 
triangles, spaced twelve feet between the 
centres. The power-factor of the de- 
livered load is taken as eighty-five, and a 
preliminary figure of fifteen per cent for 
the loss of the delivered energy is as- 
sumed. The calculation for the first case 
shows that a 500,000-cireular-mil cable 
would give a loss of 15.4 per cent. The 
inductance of one wire is found to be 
0.393 henry, giving 148 ohms reactance 
at sixty cvcles. The capacity of one wire 
is 3.05 microfarads, and the charging cur- 
rent per wire fifty-three amperes. The 
resistance per wire is 35.34 ohms. The 
current due to the delivered load of 25,- 
000 horse-power is 158 amperes. The 
power component is 134 amperes, and the 
wattless component eighty-three amperes. 
The regulation in this case is found to be 
34.2 per cent. For the same circuit oper- 
ating at thirty cveles the regulation is 
found to be 23.2 per cent. It is in order 
to improve the regulation that the last 
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two cases are considered. Here there are 
four circuits of 250,000 circular mils each. 
The inductance of one wire is 0.415 
henry; its capacity, 2.89 microfarads. 
The charging current of one wire is fifty 
amperes; the resistance 70.7 ohms. The 
current due to the delivered load of 12,- 
500 horse-power over one circuit is 
seventy-nine amperes per wire. The 
regulation of this line is found to be 18.2 
per cent. For the same lines operated at 
thirty cycles, the regulation is found to 
be sixteen per cent. Further subdivision 
in the circuits would but slightly improve 
the regulation. It is evident from the 
foregoing that for a plant of this size, 
where the bulk of its capacity would be 
used for driving motors, a frequency of 
thirty cycles or less should be adopted, 
using motor-generating sets when light- 
ing is required, thereby getting a much 
better voltage regulation for lighting than 
is shown in the average transmission sys- 
tem of to-day—Journal of Electricity, 
Power and Gas (San Francisco), July. 


A 


The New and the Old Electrical 
Theories. 


In the first two sections of this serial 
Mr. A. P. Trotter discusses, in a very in- 
teresting way, the old and the new elec- 
trical theories. Many of the recently ob- 
served facts of electrical science do not fit 
the old theory, and like many other 
old theories it must give place to another. 
Hidden away in the mathematical writ- 
ings of a few men there are many plain 
and easily appreciated ideas of the new 
theory, and the object of these writings 
is not to give an original and popular ac- 
count of the electrical theory, but simply 
to string together some of these ideas for 
those who have neither the time nor the 
inclination to study the original. The 
author then defines science, hypothesis and 
theory. The difference between knowl- 
edge and science lies, not in the quality 
nor accuracy of facts, but in their ar- 
rangement. The aim of science is to ar- 
rive at what are called laws. A scientific 
law is a brief statement of the relation- 
ship between a group of facts. These 
laws tell how the facts oceur, not why 
they occur. A theory is a longer state- 


ment and often includes several laws. A 


theory in an early, imperfect stage is 
called an hypothesis. Neither the pre- 
liminary hypothesis nor the complete 
theory explains the facts, but a theory is 
sound and complete in so far as it is a 
satisfactory description of all the facts 
in the group, and not only those which 
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we know to-day, but those which may be 
observed to-morrow. The important ques- 
tion upon which the old electrical theory 
must stand or fall is: Are electricity and 
electrice currents necessary concepts? In 
the modern theory they are not necessary, 
and both are misleading. It is a matter 
of regret that the word “current” must 
remain, but it is too late now to change it. 
The word “electricity,” on the other hand, 
can be thrown overboard at once. It is 
worse than useless. The author discusses 
the difficulties which Faraday and the 
mathematicians of that time had in un- 
derstanding each other. Faraday, in his 
mind’s eye, saw lines of force traversing 
all space where the mathematicians saw 
centres of force acting at a distance. 
Faraday saw a medium where they saw 
nothing but distance. Faraday sought 
the seat of the phenomena in real actions 
going on in the medium; they were satis- 
fied that they had found it in the power 
of action at a distance. The one act of 
imagination by which Faraday conceived 
the space surrounding the magnet of a 
wire carrying an electric current to be 
full of lines of force gave him a concept 
upon which all his work of electrical dy- 
namics is founded, and so vividly did 
Faraday picture these lines of force that 
he was able to make his great discovery 
of magnetic electric induction. Given that 
electricity was flowing through a wire, it 
provoked magnetism in a neighboring 
iron body. What was the converse? By 
sheer experimenting he arrived at the 
notion of cutting the lines of force in 
space by a wire. This cutting the in- 
visible magnetic lines is the essential act 
necessary for induction and was entirely 
original with Faraday. He treated these 
lines of force as pure concepts. They 
were mere directions in which something 
called “force” acts. In discussing the use 
of the word “current” in our modern 
theory, the author quotes from Faraday: 
“The word ‘current’ is so expressive in 
common language that when applied to 
the consideration of electrical phenomena 
we can hardly divest it sufficiently of its 
meaning, or prevent our minds from 
being prejudiced by it.” We can never 
rid ourselves of the unfortunate word 
“current,” and it will always carry with 
it the suggestion that there is something 
which flows. The hard-worked hy- 
draulie analogy supports that suggestion, 
and when an ampere is compared with 
the rate of flow of so many gallons per 
minute the student at once thinks that the 
element of time is comprised in the con- 
cept ampere.—ELlectrical Review ( Lon- 
don), August 8 and 15: 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Circuit-Breakers for Car Service. 


The use of circuit-breakers as a means 
of protecting the car equipment from the 
effects of overload or short-circuit is 
speedily being recognized, and conserva- 
tive managers are rewarding the efforts 
of designers of this class of apparatus by 
introducing wherever possible this valu- 
able protective device. The advantages 
of such a device have long been recog- 
nized, but the peculiar conditions for 
street-car service were such that much 
time and experimenting were necessary 
to develop that which would be absolutely 
practicable in application. 

The accompanying illustration shows 
a double-pole quadruple break oil circuit- 
breaker. This is compact and easily in- 
~ stalled, and may be placed in damp and 
dirty locations without affecting its 
operations. For motor use, all the out- 
side current-carrying parts are covere:] 
with insulating material. This circuit- 
breaker is made with laminated contacix 
for 750 volts or less with direct current, 
and for 1,100 volts or less alternatin;" 
current. A valuable and practically new 
feature in the operation of this apparatus 
is the switching mechanism, working in 
an oil-enclosed tight metal case. In this 
manner, the arcing feature is almost en- 
tirely eliminated by surrounding the con- 
tact mechanism with a non-conducting 
fluid, this having a good effect in prevent- 
ing the formation of an injurious arc 
under the most severe conditions of over- 
load or short-circuit. The copper con- 
tacts, being surrounded by oil and en- 
closed in a metal case, are not subject to 
oxidizing influences of the atmosphere, 
and always present a bright, clean sur- 
face, which is necessary to ensure perfect 
contact. The contacts are of the 
laminated type, and both contacts and 
contact blocks are made of the best 
quality of hard-drawn copper. With the 
exception of the single-pole double-break 
type, these instruments are so constructed 
that it is impossible to close the circuit 
during the continuance of an overload 
or short-circuit. The handle arms con- 
trolling the switches operate independ- 
ently, and it is necessary to close both 
sides before the circuit is completed. 
When an overload or short-circuit con- 
dition exists, the side of the switch which 
is closed will automatically fly open the 
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instant it is attempted to complete the 
circuit by closing the second side of the 
switch. 

This instrument is an oil-break switch 
as well as a circuit-breaker. A con- 
venient tripping device is provided, which 
ig operated by pressing a rubber knob 
located between the handles. Both sides 
of the switch instantly fly open, and as 
the break takes place in oil, there is no 
injurious arcing at the contacts. The 
action of the circuit-breaker is claimed 
to be thoroughly reliable in every way, 
and will positively operate when a current 
exceeds the amount for which it has been 
adjusted. ‘The action of the plunger is 
positive, and if it moves at all, the blow 
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struck is such that under all conditions 
the switch will instantly open. The re- 
taining catches or triggers are of case- 
hardened steel, and the friction in re- 
leasing is reduced by roller action. 

This circuit-breaker is manufactured 
by the Hartman Circuit Breaker Com- 
pany, of Mansfield, Ohio. 

—— d 
College Degrees for Correspondence 
School Students. 


The American School of Correspond- 
ence has recently made an arrangement 
whereby the students are admitted to the 
classes of one of the great resident tech- 
nical schools without further examination, 
and their work counts toward a degree of 
B. S. This shows in a most striking man- 
ner the wonderful advance in the stand- 
ard of correspondence work in the past 
few years, and marks a new era in the 
educational possibilities of the common 
people. Ambitious young men who are 


too poor to give up four years to obtain 
a college degree can now do part of their 
work at home, and in this way finish with 
a few years at a resident technical school. 
In this connection the free scholarship 
withdrawal announcement of the Ameri- 
can school in another column is of great 
interest, for it ends one of the greatest 
educational opportunities of the vear. The 
trustees of the American School of Corre- 
spondence, Boston, Mass., have been of- 
fering a limited number of free scholar- 
shıps to deserving young men for the pur- 
pose of securing a few representative 
students in the large shops. The sehool 
now announces that after September 30 
no more free scholarships will be awarded. 
This is a good opportunity for a bright 
young man to get a course in mechanical. 


steam, textile and sanitary engineering | 


(including heating, ventilation and 
plumbing) and mechanical drawing. 
Tuition to successful applicants will be 
entirely free, the only expense being (as 
in all schools) for postage and instruction 
papers. 


Water-Wheel Governors. 


The accompanying illustration shows 
the application of two differential-relay 
water-wheel governors harnessed to Leffel 
wheels. The plant is a rather interesting 
one, due to the special type of the gov- 
ernors. One of the governors, which gov- 
erns the street railway load, is connected 
to the water-wheel, not by gears and shaft- 
ing, as is ordinarily the case, but by a 
lever connection, thus eliminating all 
years under water, and a great deal of 
friction and considerable loss also. The 
first governor was imstalled about four 
years ago, the second being installed a 
year later. The three water-wheels 
are of the vertical type, placed in 
a row and geared to a line shaft- 
ing comprising three lengths and extend- 


ing the entire length of the space occupied ` 


by the wheels. This shafting is provided 
with clutches so that the different lengths 
can be coupled together and operated as 
one solid piece of shafting. ` 

The first length of shafting is operated 
by a forty-five-inch Leffel water-wheel, 
the speed of which is controlled by a gov- 
ernor belted to a 125-kilowatt Eddy street- 
car generator. As is usual in street-car 
service, the load is constantly varying 
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from no load to about an average. In the 
case of the present installation, it varies 
from half load for the machine to full 
load, and frequently there is considerable 
overload on days of heavy service. No 
matter how much the load may vary, how- 
ever, the governor responds quickly to 
the demands made upon it, giving a regu- 
lation of seven per cent. 

The second length of shafting is driven 
by a fifty-four-inch Leffel water-wheel. 
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In the evening the alternator is started 
early enough so that by the time the 
greatest demand is made there is plenty 
of pressure to satisfy all the customers’ 
needs. The alternator is supplied with a 
clutch pulley at the line shaft, and is 
started with about seventy horse-power, 
the load, of course, growing heavier as the 
evening becomes darker, the governor 
bringing up the pressure perfectly in step 
with the demand. When taking off this 
machine in the morning by throwing out 
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then having the speed of both wheels to 
control by operating on the second wheel. 
This third length of shafting is belted to 
two Wood type arc machines of forty 
kilowatte capacity, and each has serv- 
ice for nine-tenths of its full’ capacity. 
These machines are cut in, one after 
the other, and the gate on the third 
wheel is opened by hand and then left 
to the governor to regulate. In the morn- 
ing, when they are taken off, they are cut 
out one at a time, and at this,.nstant a 
slight increase in the voltage of the in- 


AN INSTALLATION OF Two GOVERNORS REGULATING THREE WATER-WHEELS. 


This wheel is used at times for driving 
the solid length of the three shafts. The 
speed of this machine is controlled by one 
of these governors, and this is belted to 
two (fifty-three kilowatts each) Westing- 


house direct-current generators, and one 
200-kilowatt alternator. The two West- 
inghouse machines run continuously 
night and day, and the load varies con- 
siderably, being heaviest during the early 
part of the evening. Just as soon as the 
dynamo demands more power the gov- 
ernor responds to the call and regulates 
the pressure for this large unit just as 
quickly and as well as for the smaller unit 
before mentioned. 


the clutch and letting it come to a stop 
the governor immediately goes to work, 
partially closing the gates until equilib- 
rium is established. Should there be a 
sudden demand for more power at the 
machine during the day, such as a large 
motor being thrown into service some- 
where, this governor instantly opens up 
the gates, allowing more water to go 
through the wheel until the new demand 
is amply met. 

At dusk, when it is time to light the 
city’s street arcs, the third wheel is 
started, and when up to speed the third 
line of shafting, which is driven by this 
wheel, is coupled in with the second 
length of shafting, the second governor 


candescent lamps may be noticed, but 
only momentarily. The water is then 
shut off from the third wheel by hand 
gradually and the clutch slipped off. Of 
course, when the water is shut off from 
the third wheel the second wheel needs 
more water, so that it can perform the 
work which the third wheel has been help- 
ing on, and the governor in this case has 
never been found at fault in instant re- 
sponse to the peculiar demands in this 
plant. 

The plant is operated by the A. Beyer 
& Lieser Electric Company, New Phila- 
delphia, Ohio, and the governors were 
made by the Replogle Governor Works, 
of Akron, Ohio. 
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Association of Edison Illuminating 
Companies. 

The twenty-third convention of the As- 
sociation of Edison Illuminating Com- 
panies will be held at the Mount Wash- 
ington, a hotel near Mount Pleasant 
House station, N. H., on the Boston & 
Maine Railroad, commencing Tuesday, 
September 29, 1902, at 9.30 a. M. A 
most successful convention from every 
point of view is anticipated, and each 
member company is assured of an inter- 
esting and entertaining session, and 
should not fail to send at least one dele- 
gate to this meeting. The following 
papers have been prepared: 

“Recent Developments in Distribution 
System in Boston,’ by Mr. 
Hosmer, Boston. 

“Aspects of Safety and Reliability in 
High-Tension Transmission and Distri- 
bution of Current from Annex Stations in 
Large Cities,” by Mr. Philip Torchio, 
New York. 

“Construction and Operation of Un- 
derground High-Tension Transmission,” 
by Mr. H. J. Gille, St. Paul, Minn., and 
Mr. H. G. Carlton, Chicago. 

“High-Tension Work in the Far West,” 
by Mr. George H. Lukes, Chicago. 

“Development of New Forms of Il- 
lumination and Their Possible Influence 
on Central Stations (Nernst Lamps, 
Hewitt Lamp and Welsbach Arc Lamp) ,” 
by Mr. George Eastman, Chicago. 

“The Effect of the Nernst Lamp Upon 
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Methods of Illumination,” by Mr. Murray 


C. Beebe, Chemist Lamp Company, Pitts- 
burg. 

“The Distribution of Light from In- 
candescent Lamps as Affected by Shades 
Commonly in Use,” by Mr. John W. 
Howell, engineer Edison Lamp Works, 
Harrison, N. J. 

“Original Researches in Electrical and 
Chemical Laboratory,” by Mr. Charles P. 
Steinmetz, General Electric Company, 
Schenectady, N. Y. 

“The Order System and Its Influences 
Upon Cost,” by Mr. William M. Anthony, 
Chicago. 

“Campaigning for Business,” by Mr. 
John F. Gilchrist, Chicago. 

“Advertising and Canvassing,” by Mr. 
Arthur Williams, New York. 

“Commercial Conditions with Custom- 
ers,” by Mr. J. T. Maxwell, Philadelphia. 

“Some Problems in the Design, De- 
velopment and Operation of Large Cen- 
tral Station Systems,” by Mr. P. Junkers- 
feld, Chicago. 

“Utilization of Waste Energy of Cen- 
tral Stations,” by Mr. W. H. Schott, Chi- 
cago. 
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“Steam Pipe Covering and Its Rela- 
tions to Station Economy,” by Mr. Henry 
G. Stott, superintendent motive power, 
Manhattan Railway, New York. 

“Coal,” by Mr. Robert Lindsey, Cleve- 
land, and Mr. W. L. Abbott, Chicago. 

“Storage Batteries,” by Mr. Gerhard 
Gottling, Boston. 

“Integrating Electrice Meters and the 
Meter Department,” by Mr. George Ross 
Green and Mr. P. H. Bartlett, Phila- 
delphia. 

“Checking Electrical Instruments,” by 
Dr. C. H. Sharp, test officer, Lamp Test- 
ing Bureau, New York. 

“Automatic Voltage Regulators,” by 
Mr. W. S. Andrews, Schenectady. 

“The Use of Superheated Steam,” bv 
Mr. Charles H. Parker, Boston. 

Besides these papers there are other 
subjects prepared for presentation, the re- 
ports of various committees and the usual 
open discussion of the many papers and 
subjects presented. 

The convention this year may occupy 
four days, with a morning and a night 
session each day, the afternoon being de- 
voted to recreation. The programme of 
entertainment has not been finally de- 
cided upon. One feature of the entertain- 
ment will be a golf contest on the links 
at the Mount Washington, open for ladies 
and gentlemen. 


A British Steam Railway to Be 
Operated by American Elec- 
trical Machinery. 


The last of the main generators and 
engines intended to be installed in the 
power plant of the Mersey Tunnel Rail- 
way are about to be shipped from the 
Westinghouse works at East Pittsburg. 
These generators are of the railway type 
(1,200 kilowatts, 650 volts, 90 revolu- 
tions per minute) and are to be direct- 
connected to vertical cross-compound 
Westinghouse-Corliss engines of 1,500 
horse-power each. The  power-house 
lighting and the electric light of all sta- 
tions, sidings, ete., will be supplied from 
a separate generating plant comprising 
two compound-wound generators, each 
having a capacity of 200 kilowatts at 650 
volts, direct-connected to compound en- 
gines and running at a speed of 250 revo- 
lutions per minute. The power-generating 
plant will have an aggregate output of 
about 6,600 horse-power—6,000 horse- 
power for the railway proper and 600 
horse-power for lighting. The Westing- 
house electropneumatic system of train 
control is to be used and the cars will be 
equipped with Westinghouse high-speed 
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air-brakes. The rolling stock will con- 
sist of sixty cars, each about sixty feet 
in length. The trains will be formed of 
five cars each, the first and last cars of a 
train being motor cars equipped with 
four 100-horse-power motors each. 

The Mersey railway connects Liverpool 
and Birkenhead, and passes under the 
River Mersey. The tunnel is double- 
tracked. The route of the railway is 
about four and one-half miles long, the 
total length of track, including sidings, 
being about twelve miles long. Its situa- 
tion is unique, joining two such im- 
portant business cities between which the 
only competition in the transportation of 
passengers and freight is given by ferry- 
boats on the river, and the traffic on the 
line is large. The number of passengers 
carried amounted to between seven and 
eight millions per year even with the old 
steam locomotive system. 

The railway is standard gauge, laid 
in accordance with heavy steam railway 
practice, the rails being of the ordinary 
English ‘“Bull-head” type weighing 
eighty-six pounds per yard. The line is 
to be fitted with the third-rail system, the 
conductor rail to be laid alongside and 
just outside of the running track. The 
running rails will not be used as the re- 
turn electrical conductor, but a fourth 
rail is to be placed between them solely 
for this purpose. This will entirely pre- 
vent any destruction of the track rails 
or buried pipes in the vicinity by elec- 
trolytic action. The third and fourth 
rails will be similar in size and in ar- 
rangement. They are to be of T-section, 
sixty feet in length and to weigh 100 
pounds per yard. They will be effectively 
bonded and carried on stoneware isi 
lators spaced at intervals of seven or eight 
feet apart. . 

It is expected that the trains will run 
on a three-minute service. The tunnel and 
the seven stations of the system are to be 
electrically lighted throughout. a 
power-generating station, the o 
and the trackwork are all being pushe 
rapidly to completion. 


——— Md 


The international telephone lines be- 
tween Como, Chiasso, Genoa, Turm and 
France have been opened to the public. 
Between Genoa and Turin the fee for 
service is one lira (twenty cents). Between 
Genoa and France the rates are 3; 3.50 
and 4.50 lire according to the distance. 
The work of the Rome, Turin, Milan 
had to be stopped owing to the lack i 
bronze wire, which is being manufactur 
at Bergen, Norway. 


a 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


NEW MARCONI StTaTions—Orders have been 
issued to have an expedition start for 
Anticosti and Labrador, where stations will 
be built to operate the Marconi wireless 
system of telegraphy. Mr. Francois Bren- 
ton, clerk of the works of the department 
of public works, will superintend the work. 


ELECTRIC POWER IN PENNSYLVANIA—The 
Pennsylvania Railroad Company is to in- 
stall electric motive power between Pitts- 
burg and Pitcairn. A motor is now under 
construction which has peen designed in 
accordance with plans prepared by the Penn- 
sylvania Railroad Company’s” engineers. 
The third-rail system is to be employed, 
and is similar in character to that recently 
adopted by the New York Central Railroad 
management. 


Epison BATTERY TeEsT—It is announced 
that the first test of the new Edison 
battery in a specially built car will be 
made in the 500-mile endurance contest to 
be held by the Automobile Club of America 
early in October, the test being a run from 
New York to Boston and return. The claim 
is made that the new battery will propel 
a vehicle farther than any of the other bat- 
teries now in use, and it has been predicted 
that the Edison battery will propel a 
vehicle eighty miles without being re- 
charged. 


WIRELESS TELEGRAM Rates—The Cunard 
Company, in its information to passengers, 
includes the following interesting item: 
From wireless telegram from ship to Mar- 
coni station, sixpence per word; from ship 
to passing steamer, and thence to station, 
sixpence per word. The maximum rate via 
Sagaponack is $2 for ten words, in addition 
to the land charges and fifty cents per mes- 
sage for cost of delivery to Western Union 
office at Bridgehampton. The minimum 
charge via Crookhaven or stations in the 
United Kingdom is six shillings and six- 
pence. 


New Correr COMBINE—There has been 
perfected in Buffalo a combination of the 
richest copper interests in the world, ac- 
cording to recent despatches. There are 
- seven companies involved, with a total capi- 
tal of $97,600,000. The company excludes 
the Amalgamated, Anaconda, Calumet, 
Hecla and Clark interests, and has exclu- 
sive use of the Garrettson smelter, being 
able to land copper in New York, it is 
claimed, at two cents a pound and make 
money. The principal concern in the deal 
is the Copper River Mining Company, 
which has, it is alleged, 3,000,000 tons of 
sixty, seventy and eighty per cent ore in 
sight—more than can be mined in twenty 
years. 


THE GERMAN AGRICULTURAL DEMAND FOR 
ELeEctTRICITY—A recent report from Consul 
General Hughes at Coburg as to the use of 
electric power in the agricultural districts 
in Hanover, quotes an authority as express- 
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ing disappointment at the comparatively 
small return for the large installation 
necessary. The greatest demand for cur- 
rent is for the operation of threshing ma- 
chinery, although energy was also used for 
driving pumps, hay presses, straw cutters, 
etc. Of the total horse-power installed, 
seventy-seven per cent represented purely 
agricultural operations and eight per cent 
factories, although the former yielded fifty- 
three per cent of the receipts. 
age, the annual revenue per horse-power 
installed amounted to $6.73, as compared 
with $17.03 to $36.50 in towns, at a price 
of fifty-seven cents per kilowatt-hour. The 
average period of use did not exceed 150 
hours for the country towns and for the 
villages, as against 500 hours in the towns. 


Two NEw ELECTRICAL PROJECTS IN INDIA— 
The Burmah Tramway Construction Com- 
pany, Limited, has been registered in Lon- 
don with a capital of $250,000, to construct, 
equip and work as owners, lessees or con- 
tractors, railways, tramways, undertakings 
for the generation, supply or distribution 
of electric and other power, either for the 
purposes of locomotion, for the working of 
plants or machinery, or for telegraphic or 
telephonic purposes, or otherwise. The 
East India Tramways Company, Limited, 
has been registered with a capital of $400,- 
000, for the purpose of constructing and 
working tramways, railways and property 
in India, to equip, work and maintain by 
electricity or other power any of the East 
India Tramways Company’s property now 
in liquidation. It is also contemplated that 
the new project will carry on a general 
business of manufacturers of and dealers 
in locomotives, rolling stock, accumulators, 
dynamos and accessories, and suppliers of 
electricity for light, heat and power. 


To PROMOTE COMMERCE WITH CHINA—A 
new company entitled the Chinese-American 
Commercial Company has been incorporated 
in San Francisco. The incorporators num- 
ber among them the lIcading business men 
of the Pacific coast, and the capital stock 
has been fixed at $1,000,000 gold, of which 
$135,000 has been subscribed. The pro- 
fessed purpose of the Chinese-American 
Commercial Company is to develop business 
and trade between the two nations. The 
company will establish commercial mu- 
seums for the exhibition of American manu- 
factures and products all over China, and 
will do the same in the United States for 
China’s products. The principal offices of 
the company will be in San Francisco, Chi- 
cago and New York. The San Francisco 
business will be directly under the man- 
agement of Mr. George T. Hawley, of the 
Hawley Brothers Hardware Company, under 
the supervision of the board of directors. 
The principal Chinese offices will be in 
Hong Kong, the gateway to the south, and 
at Shanghai, the gateway to the north of 
China. 


ELECTRIC RAILWAYS 


GENEVA, N. Y.—The Rochester & Eastern 
Rapid Railway Company has been granted 
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On an aver- 


a franchise to use certain streets of the 
town of Geneva. 

DUNCANNON, Pa.—A new trolley line, to 
be known as the Perry County Electric 


Railway, has been chartered to connect 
Duncannon, Marysville and intermediate 
points. 

BILox!I, Miss.—The city council has 


g:anted a franchise to E. E. Joullian to use 
the streets of the town for an electric rail- 
way and lighting system. It is understood 
that work will be commenced at an early 
d..te. 


PORTSMOUTH, Va.—The Ole Dominion 
Street Railway Company has passed into 
the control of the Norfolk, Portsmouth & 
Newport News Company. It is said that 
hereafter the cars on both lines will be 
operated under one management. 


ELKTON, Mp.—The Cecil & Kent Trolley 
Company has been granted a franchise for 
the use of the streets of this city. The 
company will soon commence work in build- 
ing lines to connect with Newark, Del., 
and Chesapeake City, thus making a through 
line from Wilmington to Chesapeake City. 


MOLINE, ILL.—The Kewanee, Cambridge 
& Geneseo Railway Company has been in- 
corporated with a capital of $100,000, and 
headquarters at Kewanee. The plan is to 
build a street car line connecting the places 
named. The incorporators are’ G. A. An- 
thony, Theodore Boitenberg and Robert W. 
Olmsted. 


OneIDA, N. Y.—A certificate authorizing 
the extension of the Oneida Railway Com- 
pany’s lines from the city of Oneida to the 
town of Sullivan, Madison County, passing 
through the town of Lenox and the village 
of Canastota—a distance of eigkt miles— 
has been filed with the Secretary of State 
at Albany. 


TERRE HAUTE, IND.—The Paris & Terre 
Flaute Traction Company expects to begin 
work within sixty days on its line from 
Paris to Terre Haute. The ultimate ob- 
ject of the company is to build a trunk line 
from Indianapolis to Springfield, by way of 


Paris, Terre Haute, Charleston, Matoon 
and Decatur. 
Kansas CiITy, Mo—A francnise for 


twenty-five years has been granted by the 
County Court to the Kansas City, Forest 
Hill & Swope Park Electric Railroad Com- 
pany for an electric line to Swope Park. 
By the terms of the franchise the road 
must be in operation by June 1, 1904, but 
it is expected that it will be built by June, 
1903. 


LOUISVILLE, Ky.—Work has commenced on 
the Jeffersonville, New Albany & Sellers- 
burg Rapid Transit Line. The road will 
be ten miles in length and will cost in the 
neighborhood of $250,000. The Tennis Con- 
struction Company will build the line, and 
expects to have the work completed by the 
middle of January. The lighting plant will 
supply the power for the road. 

CINCINNATI, ‘HIO—An_ electric road 
known as the Cincinnati, Milford & Love- 
land Electric Railway is to be built be- 
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tween Cincinnati and Loveland by Cincin- 
nati capitalists, and work has already com- 
menced. As yet no company has been 
formed, but the money necessary to con- 
struct and equip the road has been provided. 
It is expected that the road will be com- 
pleted and in full operation by July 1 next. 


INDIANAPOLIS, IND.—The Newcastle, Mun- 
cle & Alexandria Traction Company has 
been incorporated with a capital of $10,000. 
The purpose of the company is to construct 
electric street and interurban railways in 
and between the towns of Newcastle, Mt. 
Summit, Springport, Oakville, Cowans, 
Muncie, Alexanaria and Normal City. The 
directors for the first year are: E. T. Ice, 
Clay C. Hunt, J. T. Thompson, F. P. Ice 
and John H. Davidson. 


DENVER, Cot.—A new ordinance author- 
izing extensions of the Denver City Tram- 
way Company’s lines in all parts of the 
city is now being prepared and will be 
introduced in the board of supervisors as 
soon as certain details have been worked 
out. The new ordinance will provide for 
compensation to the city for the use of the 
streets and will contain a time limit within 
which all the rights granted must be util- 
ized by the construction of lines, or they 
will lapse. 


ELKTON, Mp.—The Baltimore & Chester- 
town Railroad, of Kent County, has been 
incorporated with the following incorpo- 
rators: Henry R. Fothergill, of Wilmington; 
Harcourt N. Trimble, of Philadelphia, and 
Hope H. Barroll, Wilbur W. Hubbard, Will- 
iam B. Copper, T. Benjamin Durding, Elmer 
E. Leary and Thomas R. Hubbard, of Kent 
County. The object of the road is to build 
an electric line from Chestertown to Rock 
Hall and to Tolchester Beach, The capital 
stock of the company is $75,000. 


NortH YAKIMA, WasH.—Surveys are 
about complete for a general system of elec- 
tric railways to reach every important 
point in the Yakima Valley. The road is to 
be known as the Yakima Valley Central. 
‘It will extend for ninety-nine miles from 
this city, and includes lines to Sunnyside, 
Moxee, Parker, Zillah, Ahtanum, Cowiche, 
and the Natchez valleys. The estimated 
cost of the line is $700,000. It is under- 
stood that a firm in New York city is fur- 
nishing the money, and that the road will 
be in operation within a year. 


ANN Arsor, MicH.—It is stated that it is 
proposed to combine the following electric 
lines: The Detroit, Ypsilanti, Ann Arbor 
& Jackson, the Grand Rapids, Grand Haven 
& Muskegon; the extension of the Detroit, 
Ypsilanti, Ann Arbor & Jackson from Jack- 
son to Lansing, and the lines of the Rail- 
ways Company General from Battle Creek 
to Kalamazoo, with a link between Jack- 
son and Battle Creek and the Grand Rapids 
city lines. The alleged plan of the new 
combine is to form a parent company, with 
a capitalization of $15,000,000 or $20,000,000. 


ANNAPOLIS, Mp.—A mortgage has been 
placed on record in the Circuit Court for 
Anne Arundel County, from the Washing- 
ton, Baltimore & Annapolis Electric Rail- 
way to the Federal Trust Company, of 
Cleveland, Ohio, to secure an issue of bonds 
to the amount of $2,000,000. It is under- 
stood that the completion of the electric 


ELECTRICAL REVIEW 


line now being built by this company from 
Washington to Baltimore will be expedited 
as much as possible. The company has 
bought two acres of ground in East Hyatts- 
ville, and will erect an immense power- 
house at a cost of about $350,000. 


Munci, InNp—The Muncie & Portland 
Traction Company has been organized with 
a capital of $100,000. The company will 
build an electric line from Muncie to Port- 
land, a distance of twenty-eight miles, 
through the towns of Albany, Redkey and 
Dunkirk. The directors of the company are 
Judson A. Jaqua, Truman O. Boyd and 
John Dettamore, of Portland, and G. O. 
Driscoll and Harve Leffler, of Muncie. The 
officers are: President, G. O. Driscoll, of 
Muncie; vice-president, Harvey Boyd, of 
Portland; treasurer, Nathan B. Hawkins, 
of Portland. Construction has already 
begun. 


OMAHA, Nes.—Formal announcement has 
been made that arrangements have been 
completed for the absorption of the Omaha 
& Council Bluffs Railway & Bridge Com- 
pany by the Omaha Street Railway Com- 
pany. The transfer will include the Mis- 
souri River bridge, the Council Bluffs lines, 
the Lake Manawa lines, the property and 
franchises of the Suburban Railway Com- 
pany, and the other property owned and 
controlled by the Council Bluffs Company. 
The company states that it proposes to build 
a new power-house, to cost at least $500,000, 
and that altogether the expenditures will 
amount to more than $1,000,000. 


Avucusta, Me.—The Maine & New Hamp- 
shire Railroad Company has been incorpo- 
rated for the purpose of building a trolley 
line which is to be ninety miles in length. 
The road will extend from Hiram, in Ox- 
ford County, through the towns of Baldwin, 
Standish, Cornish, Limington and Dayton to 
Biddeford. A branch will extend through 
Limerick, Waterboro, Newfield, Shapleigh 
and Acton. Another branch will extend 
from Cornish through Parsonfield to the 
state line: still another will extend from 
Limington through Standish and Gorham, 
and connect with the Westbrook, Windham 
& Naples Railway at Windham. The car 
talization of the company is $400,000. The 
directors are George B. James, of Boston; 
A. Crosby Kennett, of Conway, N. H.; E. E. 
Hastings and Henry Andrews, of Fryeburg, 
Me., and Leslie C. Cornish, of Augusta, Me. 


OBITUARY NOTICE 


Mr. E. P. WHITFORD, one of the oldest 
telegraph operators in this country, died at 
one o’clock August 28, in the Onwentsia 
Club House, Lake Forest, Ill., of heart fail- 
ure. He had charge of the Postal Tele- 
graph Company’s corps of operators on 
duty at the Western Women’s Champion- 
ship. Complaining early in the day of ill 
health, he was taken with a sinking spell 
shortly after twelve o’clock, and although 
professional help was immediately secured, 
restoratives were administered to no avail. 
Mr. Whitford was very well known to 
thousands of operators throughout the 
country. For some years he had charge of 
the Board of Trade office in Chicago. 
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PERSONAL MENTION 


Mr. Francis M. GIiLLEY, of Boston, the 
author of several technical books, is spend- 
ing the summer in Zurich. 


Mr. E. J. HALL, general manager of the 
American Telephone and Telegraph Com- 
pany, returns to New York this week from 
a short vacation in Europe. 


Mr. C. J. GLIDDEN, former president of 
the Erie Telephone Company, is spending 
the summer in a touring automobile in 
Europe. Mrs. Glidden and two friends and 
an expert chauffeur accompany him. 


Mr. C. E. Page, for many years Cincin- 
nati manager of the Western Union Tele- 
graph Company, has succeeded Thomas 
Roche as superintendent of the eastern dis- 
trict of the same company. 


Mr. J. B. RomreR, chief engineer of the 
Honolulu Rapid Transit and Land Com- 
pany, has resigned from that position, and 
is now traveling with the expectation of 
shortly arriving in the United States. Mr. 
Rohrer will probably make his home in 
Lancaster, Pa. 


Me. J. W. Aypvon, Wilmington, Del., was 
a New York visitor last week. Mr. Aydon, 
who is the superintendent of fire and police 
telegraph of his city, is a prominent official 
of the Municipal Electricians, which organi- 
zation meets in Richmond, Va., the second 
week in October. 


M. RocHeErort, inventor of one of the sys- 
tems of wireless telegraphy now being 
tested by the United States Navy Depart- 
ment, recently arrived at Washington from 
France, bringing some additional apparatus 
which is to be submitted for testing pur- 
poses. 


Mr. J. L. PurNaM, manager of the Clark 
Automatic Telephone Switchboard Com- 
pany, Providence, R. I., has returned from 
a trip through the southern and central 
western states, meeting with success in es 
tablishing companies for several small 
towns, and others are in view for early 
operation. 


Mr. BELVIDERE Brooks, general super- 
intendent of the eastern division of the 
Western Union Telegraph Company, has 
been appointed general superintendent of 


the southern division of the same company,. 


in place of Mr. James Merrinew, whose 
resignation took effect September 1. This 
appointment places Mr. Brooks in charge 
of both divisions. 


Mr. CHARLES T. YERKES, the former Chi- 
cago street railroad man, who is now 
equipping London with a new underground 
railroad system, operated by electricity, ar- 
rived on the steamship Majestic last week. 
Mr. Yerkes stated that the London under- 
ground is now carrying 200,000,000 persons 
per year. The new roads will increase that 
amount from fifty to one hundred per cent, 
and they will be in operation within eigh- 
teen months. The company now has three 
stations to the mile, operates 1,000 cars and 
uses the third-rail system. $ 
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ELECTRICAL SECURITIES 


The week ended with a market that 
showed somewhat less activity than ordi- 
narily. This was due largely to uneasiness 
as to the money situation. The money mar- 
ket was the chief centre of interest in Wall 
street during the short business week, and 
the exchanges generally closed down from 
Saturday until the following Tuesday 
morning. For the earlier part of the week, 
money was fairly easy, with the bulk of 
the loans made around 3% and 4 per cent. 
On the last day there was a slight tighten- 
ing of the market, with the closing much 
easier. 

News from the coal regions this week 
has not been reassuring. The operators 
have taken occasion to announce emphati- 
cally during the week that they will per- 
mit no interference from outsiders and are 
still firm in their position not to give way 
to the demands of the strikers. Collieries 
are being opened gradually, and shipments 
in a small way have been reported to have 
been made. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


AUGUST 29. 

New York: Closing. 
Brooklyn R. Tw... ccc ccc cceee sce e 6734 
Con. GAB swiss es coe eetanseaeeses 224 
Gen: Flee. .¢ 42646525 etuvidee peeks 196 
Kings Co. Elec..........sccc cease 202 
Man: Blinc: ceiseeseasatauietdoues 135% 
Met. St. RYy.......esesessssssee> 148 
N. Y. & N. J. Tel. Co............ 175 
Westinghouse Mfg. Co............ 228 
Am. Union Electric Co........... 13% 


The Coney Island & Brooklyn Railroad’s 
quarterly report, filed with the railroad 
commissioner during the week, shows a 
surplus for the quarter ending June 30 of 
$191,811, an increase over the correspond- 
ing period in 1901 of $70,819. In the last 
quarterly report of this company, a deficit 
appeared of $145. Operating expenses for 
this quarter are $15,396 greater than for 
the quarter ending March 31. The in- 
crease in gross earnings for the present 
quarter was $23,211, as compared with an 
increase for the last preceding quarter of 
$14,516. 


Boston: Closing 
Am. Telep. & Tel...........-.0.. 172% 
Edison Elec............cceceeees 280 
Mass. Elec. pf...........2ceeecees 97 
New England Tel............... 141 


_ Western Telephone & Telegraph.. 10) 


The Western Telephone and Telegraph 
Company has this month declared its first 
dividend on its preferred stock. The divi- 
dend amounted to 2 per cent, and was at 
the rate of 4 per cent for the year. In less 
than a year and a half, this stock becomes 
cumulative 6 per cent stock. 


Philadelphia : Closing. 
Elec. Co. of America............. gl, 
Elec. Stor. Bat. Gicsca056 isavses 90 
Elec. Stor. Bat. pf............... 89 
Philadelphia Elec................. 714 
Union Traction..............6.... 48 
United G. I, Co.es--esevveeeeees I3 
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Chicago: Closing 
Chicago Edison Light............ 173 
Chicago Telep...........cccececes 174 
Metropolitan El. pf.............6. 89 
National Carbon..........cceeeeee 3114 
National Carbon pf.............. 100 
Union Traction...........0..0e5-- 16 
Union Traction pf............... 48 


The directors of the Chicago Telephone 
Company have declared the regular quar- 
terly dividend of 2% per cent, payable 
October 1 to stockholders of record at the 
closing of the books September 20. The 
company has gained 2,000 subscribers dur- 
ing the last month. 


ELECTRIC LIGHTING | 


MARSEILLES, ILL.—The Pioneer Blectric 
Lighting, Heating and Power Company. 
$25,000. Incorporators: J. E. Bond, J. A. 
Kelso and R. E. Knott. 


New ORLEANS, La.—The council has 
passed the ordinance accepting the bid of 
Herbert A. Bullard, of Cincinnati, for the 
erection of an electric lighting plant on the 


immediate ownership plan, to cost $1,- 
369,000. 
MINNEAPOLIS, MINN.—The Minneapolis 


General Electric Company will expend about 
$100,000 improving its buildings and 
plant. The work will commence at once, 
and it is proposed to have it completed by 
October 1. 


CHARLES Crry, Iowa—The Charles City 
Electric Light and Heating Company has 
been granted a twenty-five-year franchise, 
and will at once begin work on the erection 
of a large power plant which will be ready 
by the holidays. 


ASTORIA, N. Y.—The New York & Queens 
Electric Light and Power Company has 
completed improvements to its large power- 
house on the East River front. Stations 
have been established at Jamaica and 
Flushing. The improvements have cost 
more than $500,000. 


CoLuMsus, OHI0—The city lighting plant 
will be erected under the mandamus order 
of Judge Badger last fall, and with funds 
available under an ordinance passed four 
years ago authorizing a bond issue of $175,- 
000. There is still $110,000 of that issue 
which can be made available. 


THOMPSONVILLE, Cr.—The Hartford Car- 
pet Company is to substitute electricity for 
steam in its mills. Work has begun on a 
power-house which will contain twenty-four 
boilers and four engines of 1,000 horse- 
power each. The power-house will be one 
of the largest in the United States. 


MEMPHIS, TENN.—Application has been 
made in the register’s office for a charter 
for a company to be known as the Citizens’ 
Gas and Electric Company, with a capital 
stock of $100,000. The incorporators of the 
new company are: J. H. Stolper, Percy H. 
Patton, Louis E. Defant, Henry Craft and 
August H. Buch. 


RicumonpD, S. I.—The newly organized 
Richmond Light, Power and Railroad Com- 
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pany will assume charge of the Staten 
Island Electric Railroad and New York & 
Staten Island Railroad companies on Sep- 
tember 1. It is understood that the officials 
of the two companies will be the same as 
are now in charge. 


ConHoEs, N. Y.—The Hudson Valley Rall- 
way Company will build a large dam across 
the Hudson River at a point north of War- 
rensburgh. The dam and power-house will be 
constructed to supply a minimum of 2,000 
and a maximum of 4,500 horse-power. A pole 
line will be constructed and telephone wires 
strung at once. The power-house will be 
built next spring. 


San Francisco, Cat.—It is reported that 
the Standard Electric Company, which has 
just completed a power system extending 
from Tuolumne County, where the power 
is generated to this city, via San Jose, is 
negotiating for the purchase of the Central 
Light and Power Company, capitalized at 
$700,000; the Equitable Gas Company, capi- 
talized at $5,000,000, and the Mutual Elec- 
tric Company, capitalized at $500,000. 


SCHENECTADY, N. Y.—The Empire State 
Power Company has awarded to Henry W. 
Grieme and B. E. Machold, of Amsterdam, 
the contract to make extensive repairs to 
the power plant at Schoharie Falls, involv- 
ing an expenditure of $60,000. The present 
dam is to be extended 210 feet, and a dike 
more than 700 feet will be constructed. The 
company will be enabled to supply approxi- 
mately 4,000 horse-power. 


Fort WAYNE, Inp.—The newly organized 
Fort Wayne Electric Light and Power Com- 
pany has made application for a new forty- 
year franchise for commercial lighting. 
The company offers to reduce the light bill 
for the city $15 per lamp per year, and to 
pay the city $120,000 for the franchise in 
forty annual installments. In case this cash 
proposition is accepted, the company wants 
the pole tax and all other special taxes re- 
mitted. 


BeverRLy, Mass.—The Houghton County 
Electric Light Company has been incor- 
porated with $1,300,000 capital. Lawrence 
A. Ford, of Beverly, Mass., is the majority 
stockholder, and the directorate is made up 
of men interested in the Houghton County 
Street Railway Company and the Peninsula 
Electric Light and Power Company, which 
will be taken over by the new organization. 
The general offices are in Boston. 


Saw Francisco, Cau.—A contract has been 
let by the McCloud River Electrical Power 
Company to the San Francisco Construc- 
tion Company and George W. Elder to con- 
struct a concrete and masonry dam on the 
McCloud River, about twenty miles from 
Baird station, Shasta County. This will be 
one of the largest power dams in the state 
of California. The dam is to be about 100 
feet high and about 500 feet long, and will 
be constructed of concrete masonry and 
rock filling. With the fall of water ob- 
tained, about 27,000 horse-power can be fur- 
nished. The cost will be in the neighbor- 


hood of $500,000. 
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INDUSTRIAL ITEMS 


Ross & Company, of 95 and 97 Liberty 
street, New York, have installed a large 
number of their mechanical stokers in the 
stations of the Boston Elevated Railway. 
The Charleston and Harvard Square sta- 
tions of this company have exclusive instal- 
lations of these stokers, and there are sev- 
eral in the Lincoln station. 


THe Economica ELECTRIC LAMP COMPANY, 
123 Liberty street, New York city, is meet- 
ing with a gratifying demand for its turn- 
down lamp. One style of this lamp is so 
constructed that no matter what the posi- 
tion of the lamp might be or its height, it 
may be turned from very bright to dim, 
and subsequently turned out completely by 
the manipulation of a pendent cord. Full 
information will be sent to any who are in- 
terested upon request. 


Tne K1NsMAN ELECTRIC RAILWAY AND SUPPLY 
CoMPANy, 91 Liberty street, New York, is 
equipped to handle manufacturers’ goods of 
every description in the line the business 
name signifies. The trade-mark of this 
company is a cauldron boiling over a hot 
fire and suspended over a jet is a dancing 
ball. The company will send specifications 
for tools and equipments for street rail- 
roads and makes a specialty of filling orders 
for new work and renewals for contracts 
engineers of electric light companies. 


THOMAS PORTER, Sons & CoMPaANny, Phila- 
delphia, Pa., manufacturers. of oilcloth and 
linoleum, have adopted electrical power 
distribution for the operation of their oil- 
cloth and Hnoleum printing machines, ele- 
vators, the blowers used for drying oil- 
cloths, and other general work about the 
plant. The Westinghouse Electric and 
Manufaccuring Company has recently se- 
cured the contract for six induction mo- 
tors which will be added to the present 
equipment of one 160-kilowatt and one 120- 
kilowatt two-phase 220-volt alternators, 
and fifteen or twenty induction motors. 


THE LUNKENHEIMER Company, Cincin- 
nati, Ohio, manufacturer of brass and iron 
valves, injectors, lubricators, oils and 
grease cups and steam specialties, has is- 
sued a special revised edition of its cata- 
logue, which cancels all previous issues. 
The book contains 210 pages, and the de- 
vices manufactured by this company are 
carefully illustrated and described. In 
addition to the general descriptive matter, 
there has been added considerable informa- 
tion of a valuable engineering nature, and 
the whole volume is carefully indexed. This 
will be sent to those interested on applica- 
tion to the company. 


THE HAYDEN & Derry MANUFACTURING 
Company, New York city, is distributing its 
latest catalogue illustrating goods manu- 
factured for stationary plants and marine 
and portable boilers. The articles illus- 
trated and described are the Metropolitan 
automatic injector, the Metropolitan 1898 
injector, and the Metropolitan double-tube 
injector. The Hayden & Derby ejectors, 
used in various forms, and other jet ap- 
paratus are also illustrated. There has 
been embodied in this catalogue a great 
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deal of useful information relating to this 
apparatus, showing the results that can be 
attained under various conditions found in 
practice. This will be found of value to 
any one about to install or opezate goods 
of this character. The company will be 
pleased to forward a copy of this catalogue 
to any one interested. 


THE WESTERN ELECTRICAL SUPPLY CoM- 
PANY, St. Louis, Mo., has been unusually 
successful with the Browning small motors 
and generators, for which it is the general 
sales agent. This type is made in sizes 
from one-fortieth of a horse-power to ten 
horse-power, and one-eighth kilowatt to 
eight and one-half kilowatts, and has met 
with instantaneous success. The com- 
pany claims that the material and work- 
manship of this machine are the very best, 
and that they are sold under the strongest 
guarantee. The apparatus being especially 
designed to be used where a high-grade, 
strong and compact motor is necessary, is 
adapted for all small power works, 
manufacturers, jewelers, hotels, clubs, 
restaurants, etc., or small lighting plants. 
A very complete bulletin, covering this ap- 
pavatus, will be mailed upon application. 


THe ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, Pa., in order to anticipate 
the convenience of its customers, has 
opened a number of Exide battery depots 
in different localities for the purpose of 
maintaining the Exide accumulator bat- 
teries in the best possible manner, and se- 
curing to the owners the same care and 
supervision of equipment that they would 
receive at the company’s main factory. 
These depots are fully equipped, and are 
placed under the charge of experienced bat- 
tery men competent to advise in all mat- 
ters pertaining to the operation of Exide 
batteries and to generally supervise the 
treatment received in the way of charging, 
etc. These depots have been located in New 
York, at 148 West Eighteenth street; Phila- 
delphia, 250 North Broad street; Buffalo, 
200 Pearl street; Chicago, 264 Michigan 
Boulevard; St. Louis, 3937 Oliver street; 
Detroit, 101 Woodward avenue. 


Mr. JoserH E. LocKWwoop, president of the 
Michigan Electric Company, Detroit, writes 
that the Michigan Lake Superior Power 
Company, at Sault Ste. Marie, has con- 
tracted with the Stanley Electric Manu- 
facturing Co:apany, at Pittsfield, Mass., for 
a large portion of its electrical machinery. 
Eighty groups of turbines are to be used, 
each group consisting of four 125-horse- 
power turbines mounted in two pairs on 
one shaft, thus furnishing 600-horse-power 
turbine capacity for each shaft, half of 
these being already in place; and to each 
of these shafts is to be connected a 400- 
kilowatt generator. Twenty-chree of these 
eighty croups of wheels, or a total of 11,500 
horse-power, have been leased to the Union 
Carbide Company, the Westinghouse gen- 
erators for which are now being delivered 
and set up. The balance ot the electrical 
equipment will be Stanley machinery, part 
of which has already been shipped, and 
additional machines are now in course of 
construction at Pittsfield, Mass. The 
switchboard is to be of a special and par- 
ticularly up to date and improved char- 
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acter, probably more so than anything now 
in use, the Stanley company having de- 
veloped the switchboard and controlling 
appliances and now have them in course 
of completion. 


THE ALLIS-CHALMERS Company, Chicago, 
Ill., has secured orders for a number of 
Sederholm boilers, for the Broad street sta- 
tion in Philadelphia, of the Pennsylvania 
Railroad, as well as for its Juniata 
skops. This was after a most searching 
investigation, and after the railroad hav- 
ing had practical experience of its own 
with pretty nearly every boiler manu- 
factured. These boilers have now been in 
successful use for several years and dis- 
tinguished themselves especially through 
their perfect circulation and complete 
combustion, as well as through their great 
accessibility, which permits of a most 
thorough cleaning, without the time ab- 
sorbing process of taking off hundreds of 
hand-hold plates. They are in very gen- 
eral use on the sugar plantations in the 
Hawaiian Islands, where the Allis-Chal- 
mers Company has furnished a great num- 
ber of large high-lift pumping plants for 
irrigation purposes. In the islands the 
coal used is mostly Australian or Puget 
Sound coal, both kinds of which are diff- 
cult to burn without smoke, tut wherever 
these boilers are installed the plants show 
a smokeless chimney. 


THe Spracve ELECTRIC Company, New 
York city, is achieving great success in se- 
curing many important contracts for its mo- 
tors and generators, and both its Watsess- 
ing factory and New York conduit factory 
are rushed to the utmost. In addition to its 
foreign orders and many orders for small 
size apparatus, it has recently made the fol- 
lowing sales: Atlas Portland Cement Com- 
pany, Hannibal, Mo., seven 35-horse-power 
motors and eight 15-horse-power motors. 
Atlas Portland Cement Company, Nortb- 
ampton, Pa., one 30-horse-power motor and 
two 35-horse-power motors; E. W. Bliss, New 
York city, fifteen 10-horse-power motors, 
seventeen 25-horse-power motors and one 
50-horse-power motor; Lehigh Portland 
Cement Company, Wellston, Ohio, one 300- 
kilowatt belted generator, one 250-horse 
power motor ana six smaller motors aggre 
gating 100 horse-power; Government Print- 
ing Office, Washington, D. C., contract for 
ventilating plant consisting of direct-con- 
nected American blowers and the following 
motors, one 5-horse-power motor and one 
10-horse-power motor, two 15-horse-powéer 
motors and eight 20-horse-power motors, 
American Can Company, New York city. 
one 75-kilowatt engine-type generator and 
one 35-kilowatt belted generator; Lewis It 


stitute, Chicago, one 75-kilowatt, split-pole. 
engine-type generator; George A. Fuller 
Company, New York, for the ventilating sys 
tem in R. H. Macy’s new store, four 25- 
horse-power motors and one 10-norse-power 
motor; Miller, Tompkins & Company, New 
York city, one 15-horse-power motor: Hib 
bard-Rodman-Ely Safe Company, Plainfield. 
N. J., two 25-horse-power motors; Goes 
Lithograph Company, Chicago, twenty mo 
tors, various sizes: Charles Schweinler, New 
York, fifteen 5-horse-power motors; Tucker 
Electrical Construction Company, for tbe 
National Meter Company, Brooklyn, N. Y. 
one 75-kilowatt, split-pole, engine-type sel 
erator. 
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A German engineer, who has been iden- 
tified with some of the largest electrical 
accomplishments in Germany, a few days 
ago remarked, at the luncheon table of a 
Cincinnati hotel: “Before I left Germany 
I wrote four of our largest electrical ma- 
chinery manufacturers advising that I 
was about to install a generator of large 
units and would like their prices for the 
machine. From three of the four leading 
manufacturers addressed I received re- 
plies whieh asked, ‘what will you give? 
The fact is the shops of the German 
electrical manufacturers are almost idle 
and they will accept orders at any figures 
offered. And coming from such a condi- 
tion it is a revelation to me to see the 
wonderful activity of the workrooms of 
the American electrical manufacturers, 


especially here in the Middle West.” 


TECHNICAL EDITOR 


THE CONVENTION OF THE AMERICAN 
ELECTROCHEMICAL SOCIETY. 


The next meeting of the American 
Electrochemical Society will be held at 
Niagara, September 15 to 18. An inter- 
esting programme has been laid out, 
which includes a number of valuable fea- 
tures. The mornings will be devoted to the 
reading and discussion of the papers, and 
afternoons to professional visits and so- 
cial recreations. The list of papers an- 
nounced contains a number on timely sub- 
jects, which will doubtless prove to be of 
especial interest and importance. 

One of the notable features of the con- 
vention will be the throwing open for 
inspection of a number of the great elec- 


This 
marks a change in the methods of these 


trochemical works at Niagara. 
companics which is worthy of attention. 
Heretofore, no visitors were allowed to 
enter any of these buildings. The great- 
est secrecy has been maintained as to the 
methods of applying processes which have 
been frequently deseribed in the technical 
press. Last year, when the American In- 
stitute of Electrical Engineers met at 
Buffalo, a visit to some of these establish- 
ments had been planned, but when the 
members reached the grounds they were 
denied admittance. Now, however, the 
companies recognize that they will gain 
more from publicity and free and disin- 
terested discussion than they can lose. 
This fact was brought out at the Phila- 
delphia meeting of the society last April, 
when one manufacturer unburdened him- 
self of some of his troubles, and in the 
discussion which followed was offered ad- 
vice of the highest authority. The gen- 
eral methods of these processes are al- 
ready well known, and the proper way of 
applying them can be determined by ex- 
periment only. It is just here that ex- 
pert opinion will prove most valuable. 
The Electrochemical Society was not 
organized a day too soon. Seldom has 
there been a greater need for a scientific 


body, and seldom has such a need been 
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so well supplied. The society, although 
but a few months old, has already attained 
a high position among the scientific asso- 


mations of this country. 


A SWISS HYDRO-ELECTRIC STATION. 
In this issue, M. Enrico Bignami de- 
scribes an interesting hydro-electrie plant 
recently put in operation in Switzerland. 
Some years ago a canal was constructed to 
regulate the River Aar, connecting this 
with Lake Bienne, and giving a fall at 
this point of nine metres. The plant util- 
izes this fall to supply light and power 
to the surrounding country, which here 
contains a number of small factories, 
principally engaged in watchmaking. 

The utilization of the fall presented a 
number of difficult problems in hydraulic 
engineering, but Swiss ingenuity has 
solved these effectively, as will be seen 
from the description. 

There are a number of interesting fea- 
tures in the plant. One of these is the 
method of governing the turbines. These 
are arranged in sets of four on a vertical 
The 


gates of the lower two turbines of each set 


shaft, there being five sets in all. 


are controlled by an hydraulie regulator. 
Those of the upper turbine can be set by 
hand or thrown into gear with the gov- 
ernor of the lower two. The gates of the 
remaining turbine are set by hand only. 
Thus regulation is largely automatic, but 
depends to some extent upon the operat- 
ing engineers. 

The method of exciting the generators 
Each of the 


main turbine sets drives directly a three- 


is also somewhat unusual. 


phase alternator, and, through gears. a 
primary exciter. These primary exciters, 
however, are themselves separately excited 
by two small shunt dynamos, each driven 
by a turbine. 
all the 


driven exciters are obtained, with a 


In this way, it is claimed 
advantages of independently 
smaller outlay than would be required .if 
all the exciters were independently driven, 


To ensure perfectly constant excitation of 
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the primary exciters, the load on the sec- 
ondary exciter is kept constant, a suitable 
resistance taking the place of the field 
of the primary exciter when it becomes 
necessary to cut this latter out of circuit. 
It is not apparent, however, how correction 
is made for the change in speed of the 
primary exciter, due to changes of load 
on the turbines, so that the arrangement 
adopted here would seem to but partially 
replace independent driving of the ex- 
citers. 

The plan of the station necessitated a 
peculiar arrangement of the switchboard. 
There not being room for one large board, 
two separate boards have been installed, 
one for the machines and one for the 
feeders, the machine board being placed 
in front of the other. These boards were 
connected by two sets of bus-bars, each 
set forming a complete loop. One of these 
loops is used for the distribution of power 
for lighting and power circuits which are 
subject to little or no fluctuation in load. 
The other loop is used for feeding motors 
which have a variable load. Suitable 
switches enable the machines and feeders 
to be placed on either loop, and also cut 
into each loop, between the machines and 
feeder boards, a main distributing panel 
which indicates the total output of each 
group of machines. This arrangement 
gives a very flexible system, but neces- 
sarily complicates the switchboard. It is 
also possible to detach any section of the 
bus-bars from the system without affect- 
ing the operation of the plant, should re- 
pairs or alterations be found necessary. 

Practically all of the lighting is car- 
ried out by a three-wire system on one 
The 
motors are operated from the three 
phases. Regulation at the station is ef- 
fected with regard to the lighting phase 
only, and it is claimed that this method 
obviates to a great extent all effects of 
the motor load upon the lights. 


particular phase of the station. 


As economical operation of the station 
demands a constant load at all times, a 
carbide factory has been erected and oper- 
ates in connection with the plant, using 
all excess power in its eighteen furnaces, 
or, when necessary, cutting out some of 
these when the demands on the station 
from other sources increase. The station 
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has been operating very successfully, the 
skillful design and ingenious method of 
using the total output making it possible 
to supply light and power at low rates. 


ELECTROLYSIS OF GAS AND WATER 


MAINS, 

Our esteemed contemporary, the New 
York Times, feels somewhat slighted be- 
cause one of its vigorous editorials did 
not at once draw a reply from the ELEC- 
The scientific editorials 
of the Times are always timely and well 
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considered, and, as a rule, much above the 
average of the metropolitan daily press. 

In its latest contribution to the dis- 
cussion of electrolysis, however, the editor 
seems a little at sea and assumes that the 
definition of an electrolyte explains the 
whole action taking place in an electro- 
lytic cell. The definition of an electro- 
lyte as something that is decomposed by 
an electric current is correct, £o far as it 
goces. In this discussion, however, we 
are more concerned in the action which 
takes place at the anode or positive elec- 
trode of the “cell” formed by the gas or 
water pipe, moist earth and some other 
metallic body, than with the decomposi- 
tion of the electrolyte. Lest we should 
again be accused of trying to confuse the 
lay mind by the use of technical terms, 
we will state that the term “cell” is here 
used to denote the grouping of metal and 
electrolyte and metal, mentioned above. 

When the electric current leaves the 
metal and passes into an electrolyte, the 
metal constitutes the anode or positive 
electrode of the cell, and will be attacked 
and corroded if it forms compounds with 
the chemicals held in solution in the 
water surrounding the pipe. If, however, 
the current leaves the pipe and passes di- 
rectly to a metal, and not into an elec- 
trolyte, no electrolytic action can take 
place, and, consequently, the pipe will 
not be corroded. 

Conductors were divided by Volta 
into two classes—first, metallic, in which 
no chemical change takes place in the 
conducting material due to the passage 
of the current; second, electrolytic, in 
which decomposition of the material is 
necessary for the passage of the current. 
Conductors of the first class are attacked 
electrolytically only when the current 
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passes from them into a conductor of the 
second class, and the amount of metal 
dissolved is proportional to its atomic 
weight, its valency and the quantity of 
electricity passed. 

This brings us to another point that 
has not been considered by the Times, 
which is that the amount of corrosion is 
proportional to the current flowing, as 
well as to the number of times this leaves 
the pipe. 
quote from a recent lecture by Mr. James 


In this connection we will 


Swinburne, president of the British In- 
stitution of Electrical Engineers. After 
discussing the pros and cons of insulated 
joints, he says: “If the joints are insu- 
lated at very frequent intervals, the pipe 
will be so discontinuous as a conductor 
that it will take up no appreciable cur- 
rent.” Necessarily, corrosion, under these 
would be 
We do not think an investigation 


conditions, correspondingly 
small. 
of the pipes laid with yarn and cement 
joints would give much valuable infor- 
mation, as both of these materials are 
pervious to water and can not properly 
be classed as insulators under this condi- 
tion. To be effective, the joints must be 


well insulated. 


On another page we print a commu- 
nication from the State Electrical Com- 
mission in reference to the establishing 
of a state electrical laboratory. We com- 
mented upon this matter last week, and 
take this opportunity to again call atten- 
tion to the importance of the subject. 
This letter should be carefully read by all 
interested in electrical affairs. 


We notice with regret the deplorable 
accident to President Roosevelt’s party in 
the Berkshires. There seems to be little 
doubt that this was caused by thoughtless 
management of the trolley road, which 
made the accident possible, as well as the 
criminal negligence of the motorman in 
approaching this section of the road at 
this time at an unusually high speed. 


The article by Mr. Alton D. Adams, on 
“Incomes of Electric Stations,” which ap- 
pears on other pages of this issue, gives 
the results of a careful study of the con- 
ditions affecting the development and use 
of electric lights and power in recent 
years in Massachusetts. 
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ELECTRIFICATION OF RAILWAYS. 

The apparent apathy of the English 
railway companies toward the electrifica- 
tion of their roads has inspired the Lon- 
don Electrical Review to treat the situa- 
tion in an able article in its issue of 
August 22. After reviewing the local 
conditions about London, the general 
question is discussed as follows: 


From the commencement we have 
taken up the position that the handling 
of long-distance traffic electrically in this 
country is not a thing of the near future, 
but that electricity is bound to be intro- 
duced to handle suburban traffic, unless 
the railway companies are willing to con- 
fine themselves to handling only the long- 
distance traffic, and to drop the other en- 
tirely. 

Let us examine the situation from the 
point of view of our railway companies 
and see what reason they allege for still 
holding back. The following are the 
usual reasons advanced: 

1. Experts do not agree as to the sys- 
tem which should be adopted. 

2. There is no standard system. 

3. Electric traction for handling heavy 
trains is still experimental. 

4. The existing steam locomotives do 
very well, and the advantages to be gained 
by the change seem doubtful. 

5. It is better to wait and see what re- 
sults other companies obtain from their 
experiments before doing anything. 

The first statement is unfortunately 
only too true. Many of the systems now 
being advocated are experimental and un- 
tried, and many of them are dangerous. 
If it were a question of transforming our 
long-distance main lines they might have 
to be considered, but the time to do so is, 
in our opinion, too far off to make the 
subject worth seriously discussing. 

As to the second objection advanced, we 
have alwavs contended that this is not the 
case, as the only service which should be 
at present operated electrically is one, 
say, within a circle of from twenty to 
thirty miles radius. | 

For such a service wide experience is 
available, and the transformation could 
be commenced at once, without having 
to adopt any but standard apparatus for 
generating, transmitting, transforming 
and utilizing the electrical energy re- 
quired for operating the trains. 

The third contention is ridiculous on 
the face of it. Heavy passenger and 
goods trains have for years been operated 
electrically on the Baltimore & Ohio 
Railway. The New York, New Haven & 
Hartford Railway is operating trains on 
some of its branch lines. Both at Chi- 
cago, New York and Brooklyn elevated 
trains having from two to six heavy pas- 
senger coaches are in constant operation. 
We have in England the Liverpool Over- 
head, the City & South London and 
the Central London Railway Company. 
The latter carried last year not far from 
fifty million passengers and operates 
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seven-car trains on a three-minute head- 
way. 

In France there is the Metropolitan 
Railway of Paris and the Paris-Orleans 
line between the Quai d’Orsay and the 
Orleans station, where all the main line 
trains, including the train de lure “Sud 
Express,” are hauled by electric locomo- 
tives. In Italy we have the Milan Gal- 
larate line of the Mediterranean Railway 
Company, and in Germany the Berlin 
elevated and underground railways. All 
those acquainted with the subject know 
that there is no difficulty in hauling the 
heaviest trains electrically. 

The fourth excuse is unworthy of any 
Englishman. If we had acted like that 
in the early days of steam railways, we 
might have been still satisfied with stage 
coaches, while our more adventurous 
neighbors had the comforts of steam pro- 
pulsion. If our railway companies are 
satisfied with existing methods they will 
soon find that they must be prepared to 
lose all their local and suburban traffic 
and content themselves with their long- 
distance lines. The result of such policy 
is not difficult to forecast. 

We venture to think then that light 
railways and tramways will grow till the 
ramifications stretching out from various 
centres meet and make continuous lines 
of communication between some of our 
important towns. This is exactly what 
has come to pass in the United States, 
and railway companies have, in many 
cases, had to pay enormous prices to buy 
up the competing trolley lines. 

The question as to what will be gained 
by railway companies if they adopt elec- 
tric traction to operate their suburban 
lines is one which we have not space to 
answer in full in this article. We will 
content ourselves with mentioning some 
of the more obvious advantages. 

The substitution of electricity for steam 
will enable railway companies to run 
trains of a capacity suitable to the loads 
they have to carry. As the trains will be 
double-ended, the shunting of the loco- 
motives at termini will be done away with, 
and time, as well as labor and fuel, will 
thus be economized. Electric trains will 
enable a much greater average speed to 
be obtained between stations, owing to 
the greater acceleration possible, although 
the maximum speed attained may be 
smaller than that at present attained by 
steam locomotives. 

Another great advantage gained, pro- 
vided the lines are not blocked by goods 
traffic, will be that the greater average 
speeds of the trains will allow a greater 
number of trains to operate with safety, 
in some cases as many as double the pres- 
ent number. 

Let the railway companies seriously 
study the question with the help of ex- 
perienced and reliable engineers well 
acquainted with electric traction, and 
have a scheme of operation drawn up in 
conjunction with their own engineers 
and managers. They need not equip the 
whole system at once, but the power plant 
and transmission lines, etc., should be 
laid out with the idea of eventually 
operating the whole suburban eystem. 


323 


Difficulties, perhaps great difficulties, will, 
doubtless, be encountered, but we are con- 
vinced that experience and knowledge of 
local conditions, and of what has been 
done in other countries will eventually 
solve all of them. They need not fear 
to make an immediate start, instead of 
doing nothing as at present, and excus- 
ing themselves for their inaction on the 
ground of the impossible suggestions pro- 
posed by experts and theorists. 


While the conditions in the United 
States are somewhat better they are still 
not all that could be desired. We regret 
to admit that there are yet a number of 
elevated roads in Greater New York that 
are still operated by steam, though this 
condition we hope will not last long. 

We are eagerly looking forward to the 
day when one will be able to reach any 
section of country within twenty to thirty 
miles of our large cities without having 
to sit behind a dirty, noisy locomotive, 
liberally besmirched with 
smoke and cinders. 


and being 


ANALOGIES. 


lt is unfortunate in a way for elec- 
trical science that the apparatus used for 
transmitting and utilizing energy in this 
form gives no visible sign of what is 
going on within it. This absence has led 
to a general use of analogies to explain 
and bring home to the student of elec- 
trical matters certain facts and laws 
which, on account of the nature of the 
science and our ignorance of what elec- 
tricity really is, are difficult to make clear. 
A student is often given an analogy in ex- 
planation of some fact and, not knowing 
its limitation, extends it to account for 
other facts. It may even be the case that 
he does not fully understand the laws 
governing the explanatory example. 

Now, undoubtedly, analogies serve a 
useful purpose as long as their use is not 
abused. Their reasonings are not to be 
extended to explain other phenomena nor 
to draw conclusions which are not war- 
ranted by the facts from which the 


analogy was constructed. It is in this 


misuse that the danger of analogies lies. 


The danger from the use of analogies 
has not been overlooked, but it is so much 
easier to explain something new by the 
aid of something else which is fairly well 
known, that we perhaps follow too often 
the path of least resistance. 
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INCOMES OF ELECTRIC STATIONS. 


BY ALTON D. ADAMS. 


(Copyright, 1901, hy Alton D. Adams.) 

Sales of electrical energy, for purposes 
of light, heat and power, are the main 
source of incomes to electric stations, and 
these incomes are the only ones considered 
here. With the constant increase in the 
amounts of these sales during past years, 
certain changes have taken place in the 
relative portions of the energy income 
derived from the several kinds of service 
rendered. Not only do the parts of the 
income from the sale of energy vary as to 
each other from year to year, but differ- 
ences may be noted in cities with unequal 
populations during the same year. More- 
over, the total energy income per unit of 
population, during a single year, shows 
a change according to the number of in- 
habitants in the place where a station 
is located. To investigate these changes 
in electric incomes, both as to time and 
population, is the present object. For 
this purpose substantially all of the elec- 
trie stations in Massachusetts are con- 
sidered. It seems that results found in 
this state, containing as it does centres 
of population from small towns up to a 
city of more than one-half a million in- 
habitants, will be fairly representative for 
the entire country. 

The divisions of electrical energy in- 
come here considered are those for service 
to commercial are lamps, commercial in- 
eandescent lamps sold by meter and by 
contract, electric motors, and are and in- 
candescent street lamps. 

Herewith are given the incomes from 
these sources of all the electric stations in 
Massachusetts under private ownership, 
for each year, from June 80, 1896, to 
June 30, 1900. 
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INCREASE OF INCOME FROM JUNE 30, 
1896, TO JUNE 30, 1900, 
IN PER CENT. 


Commercial Gommer 

Commercial, Incandescent | Incandes- | Arc Street 

Arc Lamps. Lamps, cent Lamps, Lamps. 
by Contract. | by Meter. 


2.0% 166 | 608% 14.0 4 
*Decrease. 
Incandescent Electric Total Energy 
Street Lamps. Power. Income. 
33.9 z 62.0% 35.5 3 


PREE 


Commercial are lamps show an increase 
as to income of only two per cent for this 
five-vear period, but inspection of the 
figures for intermediate years reveals a 
rise of about ten per cent in this income 
between 1896 and 1897, and thereafter a 
decline. This showing is probably due 
to the fact that commercial are lamps, as 
here given, include only those supplied 
from series are eircuits. The supply of 
are lamps from incandescent or constant- 
pressure circuits was greatly extended 
during the years here considered, particu- 
larly with enclosed arcs, and the use of 
commerelal ares from series or constant- 
current, circuits has consequently declined. 
Income from commercial incandescent 
lamps supplied on a contract basis, at so 
much per lamp per month or per year, 
shows a decline of 1.6 per cent for the 
period, though there was an increase of 
about fourteen per cent from 1896 to 
1897. This decline is no doubt due to the 
rapid application of meters to measure 
service from constant-pressure circuits. 
Incomes from incandescent service 
through electrie meters went up 60.8 per 
cent between the vear ending June 30, 


ENERGY INCOMES OF ELECTRIC STATIONS IN MASSACHUSETTS. 


YEAR ENDING JUNE 30. 


1896 1897 1898 1599 1900 

Commercial Are Lamps............-: 522,105,08 3575.834.283 $56 1.593.192 $520,459.80 $532,374.29 
Commercial Incandescent Lamps. by E 

COMLTACU esser casacete pins po AEA 213,957.89 243,226.11 199,369.61 293,613.27 210,435.93 
Commercial Incandescent Lamps, by 

Mete ud casa soe ots wee eb BRS A Use 1,.173.297.60 1.585, 618.17 1.807.045.35 1,986 879.83 2.360, 588.35 
Arc Street Lamps..........c0eccrateee 1.170.627 73 LAT IOT AT 1.247,708.61 1.218.571.077 1,335, 103.0% 
Incandescent Street Lamps,.......... 251.393.083 22 2 OY 319.671.236 320,706.59 336,593.11 
Electric Power..... Bi inh O AA BITSA 20 5.778 OL 636.927 32 727 182 23 B38, 466.73 

Totals o eeen TE BRIRGRLTI | BLABTIAT10 | BEITS3INOT | 85.048.412.75 | 85.022.556.18 


The income from each class of service 
during the year ending June 830, 1900, is 
divided by the like income for the year 
ending June 80, 1896, to determine the 
per cent of increase during the period. 

The total income for the last year is 
divided by that of the first year in the 
group to determine its per cent of in- 
CreASC, 


1896, and June 30, 1900. At this latter 
date the income from energy sold through 
meters was nearly ninety-two per cent of 
the entire income from incandescent cir- 
cuits. This increase in the use of meters 
shows a general appreciation of the fact 
that the interests of electric stations and 
consumers require the accurate measure- 
ment of energy consumed. Are street 
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lamps afford a moderate increase of in- 
come amounting to fourteen per cent dur- 
ing the five-year period. Income from 
incandescent strect lamps shows a gain of 
33.9 per cent, or more than double that of 
the are, indicating a rapidly growing ap- 
preciation of this method of street il- 
lumination. 

Electric power, in the rate at which the 
income derived from it has gone up since 
1896, namely, 62.0 per cent, surpasses all 
other classes of service from electric sta- 
tions. This rise, in the income from 
energy sold for power, marks the rapid 
application of electric motors to a great 
variety of work, especially in the larger 
cities. Total incomes from sales of elec- 
trical energy gained 35.5 per cent during 
the five-vear period, or an average of 
about seven per cent per vear, a very sat- 
isfactory showing. It has not been pos- 
sible to determine the separate portions of 
the commercial income prior to the year 
ending June 30, 1896, but the total in- 
come from the sale of clectrical energy 1s 
given for the year ending June 30, 1890, 
and for each succeeding year. The income 
from electric street lamps has also been 
determined for the earlier year named, at 

776,986.18. This figure for the income 
from street lighting is not absolutely ac- 
curate, but is probably so, within one or 
two per cent. 


TOTAL INCOMES FROM SALES OF EFI EC- 
TRICAL ENERGY. 


Year ending 


June 30. 
TBO cc os char eee ee eee Os $1,008,39%4.00 
TR REEERE EEEE 2,482,869.15 
[RUD ceed ee dike ee See 5% 2.947,199.64 
1S 2's oh adss EEEE ET, 3.427,476.84 
>! | .aunoennueeoeeeeeenso 3.628,056.92 
Bs ee ee 3.794. 060.41 


In order to show the extent to which 
the total incomes from energy sales have 
excecded that income for the year ending 
June 30, 1890, the income for this year 
is used as a divisor for the like meome 
of each of the subsequent years. 


RATIO OF ENERGY INCOMES TO THE 
INCOME OF THE YEAR ENDING 
JUNE 30, 1890. 


come , ; i 

Year Ending Per Cent. ] yen 
1891 127.4 27.4 
1892 154.4 pid 
1893 y 179.6 25.2 
1894 189.7 10.1 
1895 198.8 v 
1898 217.3 i 
1897 34.7 ie 
JKUN ZN. 6 
1899 264.4 i 
1900 204.6 2 


u yei car 

The rate of increase from year to y i 

| -a division of the income 

ix brought out by a ` ae 
of each year by the income o 


ing year. 


id se 
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RATIO OF ENERGY INCOME FOR EACH 
YEAR TO LIKE INCOME FOR 


PRECEDING YEAR. 
Year ending 


June 30. Ratio 
W8M1.......... EE E sunt Sta Wee gue 127.4 
DE ik ack wires haste sat uceeus S T 121.0 
TOS iowa sheen ete cua eaeeeee owe 116.2 
TG ts doe e heey sean it 105.7 
TSENG Sikes aos care ere ine os atv tas eis Pareles 104.7 
TOE caked brscd seree dane ed e en 109.3 
IN ok see as otek eae S A 107.6 
VON oo oie oo ee cates eet ewer ees 106.8 
NRO ee Re Ah ee etc 105.6 
WOO cies ows la ek ew deites s OS Re ate 111.4 


The per cent of increase in the income 
of each year over the income of the year 
ending June 30, 1890, and also over the 
income of the preceding year is brought 
out more clearly by curves. 

Curve 1 is drawn to the scale of per cent 
running from 100 to 300 at the left, and 
t. the scale of vears from 1890 to 1900 at 
the top. Starting at 100 per cent for 
1890, representing the income for the 
twelve months ending June 30 of that 
vear, the curve shows the relative income 
of cach following vear. An increase of 
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ELECTRICAL 
Curve 2 shows the per cent of increase 
in income for each fiscal vear over that 
of the previous vear. This increase was 
greatest, 27.4 per cent, for the vear end- 
ing at the middle of 1891, and smallest, 
4.7 per cent, at the middle of 1895. This 
curve is drawn to the scale of vears at the 
top of the sheet, from 1891 to 1900, and 
to the scale of per cent at the upper right- 
hand side. A constant decline in the 
vearly per cent of increase is shown from 
the middle of 1891 to June 30, 1895. 
Between July 1, 1894, and the like date 
for 1899, the rate of yearly increase in 
no ease reached ten per cent. Between 
the last-named date and the middle of 
1900 the increase of yearly income rose 
to 11.4 per cent. It is notable that the 
income of electrie stations showed a 
vearly increase through the entire dull 
period following the panic of 1893. 
Curve 3 is drawn to the scale of vears 
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27.4 per cent over the income of 1890 is 
shown for the first vear of the period. 
This amount of inerease is almost reached 
again in the second vear, but is not ex- 
ceeded until the middle of 1900, when a 
rise of 30.2 per cent is shown over the in- 
come of 1890, in excess of the like rise 
for the vear ending June 30, 1899. The 
smallest increase over the income of 1890, 
shown by any vear of that period, is that 
from the middle of 1894 to the middle of 
1895, which was 9.1 per cent. The aver- 
age yearly addition to the income has been 
19.4 per cent of the income for the vear 
emling at the middle of 1890, during the 
ten-vear period. The greatest absolute 
gain in any vear was for that ending June 
30, 1900, but the gain for each of the 
vears of 1891, 159 and 
eighty per cent of this latest amount. 


18930 was over 


on | 
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from 1890 to 1900 at the top of the sheet, 
and to the scale of per cent from twenty- 
eight to forty-three on the right-hand 
side. This curve indicates the per cent 
of the income from street lighting to the 


total energy income during the vears 
named. The ratio of income from 


street lighting to the total for the vear 
ending June 30, 1890, is determined at 
40.7 per cent from the figures previously 
given for that year, but no other figures 
are available for street lighting income 
until the middle of 1896. Curve 3 is 
therefore perfectly straight from 1890 
to 1896, and does not represent minor 
variations that may have taken place 
during the period. Judging by the na- 
ture of the demands for street lighting 
which vary but slowly, 
the 


from vear to vear, 


and by the remainder of this curve, 
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part from 1890 to 1896 is substantially 
correct. Beginning with the fiscal year 
that ends June 30, 1896, the per cent of 
total derived from are and in- 
candescent street lighting combined, is 
determined in accord with the values 
previously given for each year. 
PER CENT OF ENERGY INCOME DERIVED 
FROM STREET LIGHTING. 


YeaR ENDING June 80. 


income, 


| 1mo | reve 1e 189 | 1900 


Per Cent...... | 31.3 | 82.9 | 828 81.7 S9.T 


Curve 3 is completed to correspond 
with the values just found, and indicates 
a decline in the income of street lighting 
from 40.7 per cent of the total energy 
imeome in 1890 to 29.7 per cent of the 
total in 1900. Between 1890 and 1896 
the decline in per cent was 6.4, or 1.06 
per eent per vear. Between 1896 and 
1900 the decline in per cent was 4.6, or 
1.15 per cent per year. 

This falling off in the ratio of income 
from street lighting to the total is evi- 
dently due to the rapid increase of com- 
mercial business, since it has previously 
been shown that there was a considerable 
rise in the income from street lighting 
during the period from 1896 to 1900. 
These facts seem to indicate that street 
lighting will atford a constantly decreas- 
ing portion of the incomes of electric 
stations, as electric lamps continue to 
displace other means of illumination for 
commercial purposes. 

To determine the relative importance 
of the different elements of commercial 
service from eleetrie stations, the income 
from each is given as a per cent of the 
income, as shown by figures 
above. from service to incean- 
descent lamps by contract and meter 
rates are combined to obtain the per cent 
for all commercial service in this line. 
Three curves are drawn for the commer- 
cial service, to represent the per cent of 
energy income from incandescent lamps, 
given ine the 


total energy 
Incomes 


are lamps and motors, as 
table. 
PER CENT OF TOTAL ENERGY INCOME 
DERIVED FROM EACH CLASS OF 
COMMERCIAL SERVICE. 


YEAR ENDING JUNE 30. 


1896 1807 TNA 1800 1900 
< g | ¢ A % 

{ 
Incandescent.. 40.6 40.9 |! 42.0 48.4 45.8 
ATG ka ic en caees 125 12.8 | 11.8 10.4 0.4 
El ctric Motors 12.4 183 i 14.4 14.9 


These and 6, 


are drawn to the per cent scale along the 


curves, numbered 5 
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lower left-hand side and to the scale of 
years at the bottom, from 1896 to 1900. 
Curve 4 represents the per cent of 
energy income derived from _ incan- 
descent service during each year of the 
period. For the year ending June 30, 
1896, this per cent was 40.6, and at the 
middle of 1900 it had gained 5.2 per cent 
on the total energy income. 

Not only is the incandescent service 
the largest single source of income to 
electric stations, but this per cent of gain 
in proportion to the total income is more 
than twice as great as the similar gain 
in any other line. Arc service, as shown 
by curve 5, started the period with 12.5 
per cent of the energy income, and had 
lost 3.1 per cent by the middle of 1900. 
This loss was about evenly distributed 
over the last three years of the period. 

At the middle of 1896, curve 6 indi- 
cates that the per cent of energy income 
derived from service to electric motors 
was nearly the same as that for arc. The 
curve for electric power, however, moves 
up, while the arc curve moves down, so 
that at the end of the period they are 
5.5 per cent apart, the power curve hav- 
ing gained 2.5 per cent of the energy in- 
come. 

Curve 7 represents the ratio of income 
from street lighting to the total from 
1896 to 1900, for comparison with curves 
4, 5 and 6. Viewing these four curves, 
it is seen that street lighting and com- 
merical arc service have lost together 
7.7 per cent of the total income, and this 
loss has been an equal gain to the incan- 
descent and motor service. 

Incomes of electric stations for street 
lighting vary greatly from place to place, 
as to their ratios to the total energy in- 
comes, Illustration of this fact can be 
found in Boston, where street lighting 
affords only 17.8 per cent of the com- 
bined energy incomes of its five electric 
lighting stations, and in Fitchburg 
where 50.1 per cent of the income is from 
street lamps. To bring out the influence 
of population on the proportion of in- 
come from street lighting to the entire 
energy income, it is desirable to group 
cities that are close together in popula- 
tion, so as to obtain average populations 
that are a considerable distance apart. 
Boston, Worcester and Fall River are 


sufficiently different in population so that 
each may stand alone. 

The remaining cities of Massachusetts 
are so combined as to make up six groups, 
with average populations of 93,427, 
63,443, 41,387, 34,330, 23,893 and 
14,973 respectively. In the accompany- 
ing table the energy income of the elec- 
tric lighting station or stations in each 
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city is given, also the income from street 
lighting, and its per cent of the total. 
The income from street lighting in each 
case is computed from the average daily 
number of street lamps of each kind in 
use, and the contract prices per lamp 
per night or year. The average income 
from sales of electrical energy by each 
group is found from a division of the 
total income of the group by the number 
of cities it contains. The entire income 


Vol. 41—No. 11 


changes in the ratio of income from street 
lighting to total income for the different 
cities and groups. Boston ie not repre- 
sented in this curve because its popu- 
lation is so great in comparison with 
any of the other cities that changes be- 
tween these smaller cities would not be 
brought out. The curve thus includes 
two independent cities and six groups, 
with populations ranging from 118,421 
down to 14,973. 


INCOMES OF ELECTRIC COMPANIES FROM ALL SALES OF ELECTRICAL ENERGY AND 
FROM STREET LIGHTING FOR THE YEAK ENDING JUNE 30, 1900. 


Population Total In fro r 
Location of Stations. of o come rrom Street Light- 
Income. | Street Lighting. ing to En- 
Location. ergy Income 
Boston seen EE i tee eek 560,802 SIOR, 282.78 $322.775.04 | 3 ........ 
A dae OA aot urn duced ges eae teed a 1.115.132.445 | ac ecece | cee eee 
BO oN een eee aan tite folly alas kak ee Š 118,875.90 35,157.76 | wk eae ee 
LAS ila dite Onan glue a a aa E 89,750.07 27,961.08 remain 
See rere er ee re rere 560,802 102,080.89 diene POE 
Toa occ hos A A N e a eel $2,274,072.04 l $005,991.72 | 17.8 
Wo Bas eee A E A ESEE TA | 118,421 | $216,587.31 | $75,119.04 | 34.6 
Fall River........ccccccsccccccccecccccccccucee: 104,868 172,658.01 88,918.30 48.6 
GROUP 1. 
TOWOl iincs-chkce ke iae beens wow wiwns e seeseuse { 91,060 3158. 466.37 957,455.45 38.2 
Cambridge. ............eeeseersressererereese. | 91,885 158,250 75 65,940.00 41.6 
Totals ie ho Sesh eRe || aaea $316,717.12 $193,895.45 (| ......0. 
DVOTO COG oser oos soti us to Gon eS cso San 98,497 158,853.56 61,007.72 88.9 
GROUP 2. 
DA gaS a EEA E E EE ETN 68.518 i $151,290.47 $52,155.62 84.4 
Lawrence .........sesessssoesosossesosoosooooose) 63.559 95,8 10.54 40,116.00 42.0 
New Bedford ......ccccccccccccccecccccceceuce 62412 | 105.8:0.34 24,981.48 238.7 
Springhel secs vesesccsavewacacnesoddse recesses 62.080 | 219,218.07 | 55,8 ;0.00 35.4 
merville ......e.sssssososessesossessooessseo 61,648 | 103,202.18 48.410.00 46.4 
GRU hosed been eR Ue tastes | $675,306.60 | $221.526.10 ........ 
NEOL 25s ecssh boca since lee ed avatars ssaese | 68,448 185,061.88 44,805.22 82.8 
GROUP 8 
Holyoke: cer erien loaned wei acess 42,712 $50,580.11 $25,700.00 48.1 
Wien va isos tana enateanetis ake 40,068 73,645.61 25,642.00 34.8 
Totals ds ccac ella a chase dewaaaeniul - tekebeles 188,225.72 $51,842.00 | ........ 
AVOCTAZES 20. cccccccccnscccncccrvcensanscccoess 41,387 66,612.86 25,671.00 38.5 
GROUP 4 
Haaverhill.........cccccccccccccccccccnceccerecs 97,125 $69,747.55 | $22,968.80 82.1 
POU favs ears hea E ees 85,956 97,728.10 40,191.00 | 41.1 
Chelsea.......sessesesesecsosoocsosssessssossse | 34,072 60,759.54 27,220.40 44.8 
Malden foc ccsncocy ve iri Ereta tiene a ob nETE Ts 83,664 182,268.01 29,000.00 21.9 
Newton ......sssosvssssssesscesosososesseseseo 33,587 68,266.00 82,726.00 47.9 
Fitchburg oscri reour eintiid tane EEEE EES 81,531 59,749.04 29,930.00 | 50.1 
Totals ........ tise ae «een | $488,509.14 $181,436.20 | rare 
AVerageg.......sssossssecesoeseseseosesecssoso 84,330 81.418.19 930,239.87 $7.1 
GROUP 5 
Gloucester .......s.ssssesssosososesoosseceneos | 296,121 $39,842.09 $12,919.00 32.4 
North Adams ........ccccccccccaccccsccccecees 24,200 50,652.22 15,067.15 29.7 
Waltham........sesescsssesocsssssosesseesasee £3,481 49,678.98 18,815.96 26.8 
MINCY sc niainsan gana cis E T 28,899 $0,596.61 14,474.50 36.6 
ttafleld sce oak kick cat cower ae ine ees 21,766 80,356.98 18,629. 16.9 
Tota csc ino aiel e a A | $260,066.88 | 405.61 | aeann 
AVErageB.....esssssesosoesevecsesesesesesosses 23,898 52,018.37 18,881.12 26.6 
NOrthampton........ccccccccccccccnccccscscncs 8,648 $96,442.41 $12,110.00 88.2 
Newburyport.........csessecesscescssesososaes 14,478 17,141.90 11,281. 65.8 
WOobuUrM.......ssssssssssesessasesosocroseosseo 4,254 57,489.30 10,575.00 18.4 
A A viceesrnsee aniseed « 18,884 28,221.46 16,394.56 57.8 
Marlboro. ......essesseseseresesorecssesersreee | 13,609 23,900.31 8,295.92 84.5 
Totals oreraa at ueuesa see een awe | Seas $168,235.88 | $58,586.98 |  ........ 
AVGCIARCS: ii seunes seats tere eien tees weds} eae seas 82,647.07 11,717.89 85.8 


of each group for street lighting is di- 
vided by the number of cities in the group 
to obtain the average income from this 
source. Finally the income from street 
lighting of each independent city, or the 
like average income for each group of 
cities, is divided by the entire energy in- 
come of the city or group, to determine 
the per cent of income from street light- 
ing to total income. 


Curve 8 is drawn to illustrate the 


Extreme cases among the cities, whose 
averages are represented by the curve, 
may be scen at Pittsfield, when only 16.9 
per cent of the energy income is derived 
from strect lighting, and at Newburyport, 
where this source of income yields 65.8 
per cent of the total. The curve shows 
an extreme variation between the group 
of cities having an average population of 
23,893, and the city of Fall River with 
104,863 inhabitants. For the group, the 
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average income from street lamps is 26.6 
per cent of the average energy income, 
while at Fall River street lamps afford 
48.6 per cent of the entire income. Aside 
from these extreme cases, at nearly oppo- 
site ends of the curve there is a variation 
of only 6.1 per cent from Worcester with 
118,421 inhabitants to the group of small- 
est cities. It seems more probable that the 
two extreme cases named are due to some 
unusual local conditions than that they 
represent a variation likely to be found 
for cities of similar size in other states. 

These facts lead to the general con- 
clusion that the per cent of energy in- 
come derived from street lighting by elec- 
tric stations is fairly constant between 
the limits of population represented by 
the curve. 

The striking fact shown by the table 
is that in Boston, whose streets are ex- 
ceptionally well lighted with electric 
lamps, for even a very large city, the in- 
come from these lamps is only 17.8 per 
cent of the total income from sales of 
electrical energy. Five electric companies 
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cated, rather than on the basis of the 
total number of inhabitants in the service 
area of each station. This is done be- 
cause a station in a city like Malden, 
wnere the population is 33,664, but which 
extends its service to three smaller places, 
so that the population of the area sup- 
plied is 89,206, is obviously working 
under conditions quite different from 
those prevailing in a single city containing 
this number of persons. The populations 
of the places supplied by the stations of 
each separate city and group are as 
follows: 


Location of Population of 
Stations. Places Supplied. 
BOBtON....sesesssososesesoesoss 580,827 
Worcester......esssesoseecsseoo 118,421 
Fall River .........cccecseseees 104,863 
POUD l se. caw eds ressos 188.247 
ae ener eT er re rrr 9,080 
oY J Bade sewas addin see kan sen 82,775 
ae Cr ere err ee 271,238 
E E cassie E eels 127,078 
OE: E E oc 90,234 


The income derived from street light- 
ing by the station in each of the separate 
cities is divided by the number represent- 
ing the population of its service area, as 
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cperate systems of general electrical sup- 
ply in Boston, and three of them supply 
electric street lamps. It seems that there 
are no special conditions of importance 
here to bring about the result just named, 
and it must be concluded that the rela- 
tively small per cent of energy income 
is an incident of the very large population. 
This conclusion is borne out by the 
facts presented in the following tables. 

For each of the three independent cities, 
and for each group of cities, the total 
energy income of the city or group is di- 
vided by the number representing the 
population of the city or the entire popu- 
lation of the cities and towns served by 
the electric stations located in the cities 
of the group. These populations do not 
correspond in several instances to the 
population of a city or group, because 
some of the stations serve smaller cities 
and towns outside of the cities in which 
they are located. 

The grouping of stations is continued 
on the basis of the populations of the 
cities in which they are respectively lo- 
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given above. Likewise the income de- 
rived from street lighting by the stg- 
tions in all the cities of a group is di- 
vided by the number representing the 
population of the service area of the 
group. By these divisions the total energy 
income, also the income from street light- 
ing per each 1,000 of population, is de- 
termined for each separate city and for 
each group of cities. It will be at once 
noted that the energy income per 1,000 
population is nearly twice as great for 
Boston as it is for any other city or group 
of cities. This large total income is not 
due to street lighting, because the in- 
come at Boston from this source per 1,000 
population is smaller than it is in one 
other case, and is not greatly above the 


average. 

Population of Income per 1.000 Income per 1,000 
City or Average Population from Population from 
of Group. Sales of Energy. Street Lighting. 

„892 $3.915 $681 

118,421 1.829 6H 

104,863 1,616 RUO 

23,427 1.682 655 

63.443 1.880 617 

41.387 1,609 629 

84.330 1,891 668 

28,898 2.046 546 

14,978 1,809 649 
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The figure representing the total energy 
income at Boston per 1,000 population is 
used to divide the energy income per 
1,000 population for each of the other 
separate cities, and for each of the groups. 
The results represent the per cent of 
energy income of each city or group 
per 1,000 population to that of Boston. 
The figure for the income from street 
lighting per 1,000 population at Boston 
is used to divide the similar income of 
the independent cities and groups, the 
results being the per cent of income from 
street lighting per 1,000 population in 
each, to the like income at Boston. The 
results show the per cent of income from 
street lighting in each city or group, per 
1,000 population, to the like income at 
Boston. Curves 9 and 10 illustrate the 
per cent for each case of energy income, 
and of income from street lighting to 
the Boston incomes from these sources. 


Per Cent of Per Cent of In- 
cree Energy Income ome trom Street 
per opu- ng per 

ane for lation to that 1, 000" Population 

Pp. at Bos to that at Boston. 
560,892 oo, 100.0 
118,421 46.1 93.0 
104,863 42.0 117.4 
98,427 42.9 96.1 
68,448 48.4 90.6 
41,887 41.0 92.8 
84.330 46.0 98.0 
238,898 52.2 80.1 
14,978 46.2 05.8 


Curve 10 represents the per cent of 
energy income per unit of population to 
that of Boston, for each of the other cities 
and groups. It is notable that the high- 
est point on the curve represents the 
per cent for cities with an average popula- 
tion of only 23,893. 

The lowest point on the curve cor- 
responds to forty-one per cent for cities 
with an average population of 41,387. 
The range of variation is thus only 
eleven per cent, and the general conclu- 
sion is that in cities of 118,421 popula- 
tion and smaller, the energy income of 
electric stations is less than one-half of 
the like income at Boston, per unit of 
population. While the unit of popula- 
tion used for the tables of incomes is 
1,000, it is obvious that any other unit 
might be used with exactly the same re- 
sult as to the figures for per cent. Curve 
9 shows the per cent of income from 
street lighting in each of the cities and 
groups per unit of population, compared 
with the like income in Boston. It will 
be noted at once that the general range 
of the per cent is over ninety, indicating 
that the smaller cities expend nearly 
as much for street lighting as does Bos- 
ton, per unit of population. It seems 
notable that the city of Fall River ex- 
pends a greater sum than Boston for 
street lighting in proportion to its num- 
ber of inhabitants, as is indicated by the 
highest point on the curve. The posi- 
tion of this high point corresponds with 
the highest point on curve 8, where the 
per cent of income from street lighting 
to the total is shown. For cities with 
an average population of 23,893, the low- 
est points of both curves 8 and 9 cor- 
respond, showing a small payment for 
street lighting per unit of population, as 
well as a small per cent of the total for 
this part of the energy income. 
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The Hydro-Electric Station at Hagneck. 


A Description of an Interesting Swiss Water-Power Installation. 


ECENTLY there has been finished, 
near the village of Bienne, in the 
centre of the Jura (Switzerland), 

and on the lake of the same name 
(Fig. 1), the construction of an hydro- 
electric central station, intended to 
furnish power and lighting to all 
the region comprised between the 
Lake of Neuchatel, the Jura and the 
Aar. A company, the Aktiengesellschaft 
Eleetricitits Hagneck, with a capital of 
2,500,000 francs, has been formed for 
carrying out this enterprise which is now 
in full activity, and it has already com- 
pleted the installation of lines intended 
to feed a certain number of industrial 
localities situated in the middle of the 
Jura chain. All of this region contains a 
great number of watch factories which 
do not need large power and for which 
the use of electric motors seems particu- 
larly suitable by reason of the relatively 
low rental for electric power. 

From the years 1870 to 1880 a con- 
siderable part of the regulation of the 
water of the Jura had been accomplished 
by the construction of the Aar canal. This 
is 8.6 kilometres long and extends from 
the village of Aarbery to Lake Bienne. 

On account of the unfavorable nature 
of the terrain the construction of this 
canal met with great difficulties. A hill 
quite near the lake necessitated an exca- 
vation 900 metres long, 34 metres deep 
and 36 metres broad, made for the most 
part by hand. A considerable waterfall 
was created by this trench, and the possi- 
bility of using this available hydraulic 
power was evident. 


Still, the execution 
of these plans has been retarded not a 
little, and despite that the plans were 
drawn up and the negotiations carried 
almost to the completion, there was oppo- 
sition from several sides to the establish- 
ment of an electric installation, so that 
it was not until 1900 that the house of 
Brown, Boveri & Company, of Baden, 
Switzerland, undertook the erection of 
the station. 

Tn order to utilize the hydraulic power 
it has been necessary to construct below 
the excavation, in the old bed of the lake, 
a system of dams, so as to concentrate at 
one point the available fall of nine metres. 
Althoueh the construction of the system 
of dams was very difficult because of an 
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unfavorable subsoil, formed of a stratuin 
of unstable clay, it was further retarded 
by an order from the directors of the 
works stating that the plane of the weirs 
in the dams must be placed three metres 
below the plane of the Aar existing at 
the commencement of the construction. 
Further, the lower part of the waterway 
must be reenforced by dikes and scarps. 
The plan for the execution of these 
works has been entrusted to the tech- 
nical bureau of Professor Zschokke, at 
Aaran. 

The dams are placed in the lower part 
of the canal, about 150 metres from its 
discharge into the Lake of Bienne, and 
have a total width of 63.4 metres. Fig. 1 


dikes when they are open. The remaining 
part of the dam, which is twenty-three 
metres long, can be closed by means of 
rolling gates which are supported by cast- 
iron columns. These can be raised by 
means of a crane worked from above 
from a bridge. 

Above the dam the supply canal for the 
turbines branches off. This is 200 metres 
long and twenty-seven metres broad. The 
bottom, as well as the banks, has been 
faced with stone. 

A discharge canal descending toward 
the river permits the bed to be drained 
perfectly. No sluice is necessary, as the 
water entering here is used exclusively for 
the turbines, and the arrangement of the 
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Fic. 1.— TuE HaGneck Hypro-ELectric STATION, SHOWING THE DAM AND THE 
INTAKE CANAL. 


gives a general view of these, while Fig. 2 
shows a cross-section. 

The dam is made in three sections, ad- 
joining, and supported at their ends by 
two stout pillars, set in cement, and 
deeply anchored in the bed of the river. 
To the pillar on the right is attached a 
chute which descends gently and without 
a break to the lake. This has a gate, for 
turning floating ice, that can be closed 
by an clectrie motor. 

This chute has two sluices, each ten 
metres wide, having their sills about three 
metres deeper and placed between three 
iron pillars resting upon 


submerged 
cement foundations. 


They are closed by 
means of two iron sluice valves, running 
in frames on rollers. A considerable part 
of their weight is balanced by counter- 
weights, enabling them to be raised with 
little effort by two electric motors. These 
valves are provided with a long escape 
canal to avoid danger infiltration into the 


dam allows the passage of the water into 
the canal to be regulated. But this makes 
it more necessary to guard against letting 
ice enter the canal. For this purpose four 
iron trestles, to which a floating boom can 
be attached for catching the ice, have been 
placed at the beginning of the canal. 

Figs. 3 and 4 show the arrangement 
which has been adopted for using the 
waterfall. The central station is placed 
across the canal (Fig. 1) and contains 
five turbine chambers. These can be closed 
completely, each by means of two movable 
gates turning about a vertical axis passing 
through their centres. 

Between the turbine chambers and the 
dynamo room is an intermediate floor al- 
lowing easy access to the bearings of the 
turbine shafts. On the floor are also 
placed the gears of the exciter driving 
shafts. as also the pumps of the hydraulic 
regulators for the turbines. 


The dynamo room is twelve metres 
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high and is covered by a flat arched roof. 
A grating extends the whole length of 
the building on the up-stream side. 

The turbines were built by the house 
of Bell & Company, of Krien. Each has 
a normal output of 1,300 horse-power 
and a maximum of 1,500 horse-power. 
They are arranged in groups of four on 
vertical shafts. The water enters radially 
from the outside and passes out axially 
in two discharge conduits, placed one 
above the other and united back of the 
turbine. Fig. 5 shows the arrange- 
ment of the crowns and the discharge con- 
duits. The water flows from below up- 
ward through the two crowns and down 
the discharge conduits in such a way that 
it has been possible to lighten hydraulic- 
ally the groups of turbines. ‘The prin- 
cipal bearing is placed below the turbine 
crowns in the ground floor of the dynamo 
room. It has the form of a double-ring 
bearing and is completely surrounded by 
an oil reservoir with a capacity of twenty- 
five litres. It dips completely in the oil, 
which is cooled by water by means of a 
worm and aspirator. 

By a serew thread arranged on the shaft 
it is possible to adjust exactly the 
height of the shaft and give access to 
the bearing. Below is attached a shaft 
carried by two other bearings, and on this 
rests the crowns of the turbines. These 
carry, on the wheels, easily turned buckets, 
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control only has been applied for the sec- 
ond upper wheel. The result is that regu- 
lation is accomplished principally by the 
water-pressure governor, but it can also 
be partially controlled by hand. 

The water-pressure governor consists 
essentially of a differential piston, the 


Fic. 2 —Crogs-SECTION OF THE DAM. 


stern of which is coupled to a vertical 
shaft by which the turning buckets are 
displaced (Swiss patent, 14,540 and 256). 

In addition to the five principal tur- 
bines the installation includes three small 
secondary turbines. Two of these, having 
an individual output of twenty horse- 
power, are assigned to the exciters, and 
the third (forty-five horse-power) drives 
a system which allows mechanical opera- 
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adjusted In general hydraulically, giving 
an exceptionally sure and ordered regu- 
lation of the whole system. There are 
three wavs of adjusting the various 
Crowns. In the first place, a pressure 
regulator gives control of the lower two 
crowns. Regulation of the upper crown 
IS affected by a hand-wheel and screw- 
searing which can be attached to the first 
System while in motion. Finally, a hand 


tion of the different gates of the principal 
turbine chambers. This turbine also 
drives the regulator pumps for the prin- 
cipal turbines. Each turbine is furnished 
with an automatic regulator which can 
also be operated by hand. The turbine 
chambers can be rapidly emptied by means 
of a special pump driven by one of the 
secondary turbines. 

Tests whieh were made in December, 


929 


1901, showed that these turbines, when 
regulated by the sluice valves, gave a me- 
chanical output of from eighty per cent 
to eighty-two per cent of the hydraulic 
power with a load of 1,500 horse-power 
each. 

On cach of the shafts of the principal 
turbine is keyed directly the moving part 
of the three-phase alternators( Fig. 6). 
These, as well as all the electrical ma- 
terial, have been furnished by Brown, 
Bovert & Company, of Baden, Switzer- 
land. As in the greater number of instal- 
lations of this kind the field revolves, the 
armature being stationary. 

The speed of rotation is 100 revolutions 
per minute. The pressure directly in- 
duced is 8,000 volts, and the frequency is 
forty periods per second. 

There are forty-eight poles, all wound. 
The armature windings are connected in 
star. These windings are laid in grooves 
in the armature core. The diameter of 
the bore of the latter is 5.52 metres. 

Excitation of the different alternators 
is obtained by means of an equal number 
of exciters, with vertica: axles, each driven 
through conical gears by the correspond- 
ing turbine shaft. Contrary to what is 
usually seen, these exciters are not self- 
exciting, but are separately excited by 
means of two small auxiliary exciters, 
each driven by one of the two small tur- 
bines which have been described above, 
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TURBINES AND GENERATORS. 


These last exciters feed the fields of the 
first, which in turn send the currents pro- 
duced into the fields of the corresponding 
alternators. 

This apparently complicated arrange- 
ment secures the advantages which would 
he obtained by using independent turbines 


for the main exciters. However, with 
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this latter arrangement the cost of in- 
stallation would be considerably greater. 

The voltage of the alternators is regu- 
lated separately for each machine by in- 
terposing variable resistances into the 
field circuit of the corresponding exciters. 
A special device, however, allows simul- 
taneous manipulation of the rheostats of 
all the machines. One can also change the 
voltage of all the alternators by manipu- 
lating a rheostat in the field of the shunt 
exciter feeding the principal exciters. 

These latter machines are continuous- 
current dynamos, making 550 revolutions 
per minute. The illustration (Fig. 5) 
shows clearly the device employed to drive 
the principal exciters. A horizontal aux- 
iliary shaft driven from the turbine shaft 
by means of conical gears transmits the 
motion in the same way to another ver- 
tical shaft. The use of gears allows a 
speed to be obtained greater than that of 
the alternators. The keying of the ex- 
citers directly to the alternator shafts is 
only possible when the speed of the latter 
is relatively great. 

The exciters give 120 volts with an 
vutput of 230 amperes each. These dyna- 
mos are of the four-pole type, two of 
these being consequent poles, and are ex- 
cited by similar machines, each having an 
output of 100 amperes at 120 volts. But 
one of these is used at a time, the other 
being held in reserve. 

The current furnished by these to the 
tield coils of the main exciters can be 
regulated for each of the latter. These 
are so constructed that the current of the 
cwo shunt machines is entirely instant 
ander all conditions. If, in consequence 
of the cutting out of a generator, the 
field is separated from the secondary ex- 
citing circuit, a compensating rheostat 
takes its place. The switches used for 
this prevent, by their construction, any 
shock to the common circuit. This ar- 
rangement gives an extremely steady 
lighting circuit, satisfactory for all de- 
mands. All of the disadvantages result- 
ing from the use of self-exciting ma- 
chines are in this manner eliminated. 
Nevertheless the generators are entirely 
independent. Regulation takes place in 
a very simple and sure manner, and the 
apparatus necessary for regulation, as 
well as the compensating rheostat and 
switches, need be only of small size, in 
spite of the large currents which are fur- 
nished to the generators. 

By means of cables, supported in wide 
accessible conduits, the energy produced 
in the geneiators is carried to the prin- 
cipal distributing switchboard, placed at 
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the southern end of the dynamo room at 
right angles to its length (Fig. 7). 

A somewhat new arrangement has 
been adopted for the circuits of the dis- 
tributing board which, however, has been 
used with good success at the generating 
station of Sprez (France). 

This consists in arranging the collect- 
ing bars in four sections, normally form- 
ing a closed loop. With this arrange- 
ment, when it becomes necessary to make 
repairs at a point on the switchboard, one 
section of the loop can be isolated by 
taking away a certain number of coup- 
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lings. The series of couplings is shown 
in diagram (Fig. 8) at four points of 
the bars, A, B, C, D. This gives 
four different zones which, however, are 
ordinarily connected together. 

The currents of the distributing switch- 
board also show another peculiarity, 
which still further facilitates necessary 
repairs. Instead of using a single group 
of three bars, as is usually done, two 
groups have been put in which can be 
used indifferently for the machines or 
the feeders. Each alternator can be con- 
nected to either group of bars by means 
of a suitable switch, 
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Usually, one group of bars is assigned 
to the lighting feeders and feeders for 
power distribution in which the voltage 
variations are quite small. The other 
group, however, is reserved for the power 
feeder in which the variations in voltage 
are important. 

By means of two-way switches, any 
one machine can be assigned to either set 
of bars. Also a variable number of 
alternators can be put on the two sys- 
tems of feeders, according to the demands. 
With a view to reducing the considerable 
length of the switchboard, it has been 
made in two parts. | 

The front board is assigned solely to 
the machines, while the rear board is re- 
served for the feeders. The two boards 
are separated by a passage sufficiently 
wide to allow any necessary work to be 
carried on without approaching too close 
to the apparatus grouped behind the 
front board. While this arrangement is 
not altogether to be recommended, it has 
been made necessary in this case by rea- 
son of the difficulties encountered in the 
installation of a switchboard in such a 
limited space. 

The passages behind the two boards 
have plank floors so as to diminish any 
possible chance of accident. 

Each machine panel has a three-pole 
oil-break switch. The switch itself has 
been transferred to the upper part, on a 
light metallic framework placed behind 
the board. Control of the switch is se- 
cured by means of a hand lever and 
sprocket chain. Insulated couplings, 
placed in these chains, make the passage 
of any current to the handle impossible. 
The portion of the switches at the top 
of the board diminishes considerably the 
chance of destruction of the apparatus or 
circuits on the board when an arc is drawn 
in spite of the presence of the oil. These 
switches are counterpoised so that a 
quick break is obtained. The controlling 
lever moves to a vertical direction in a 
slot cut in the board. 

At the same height are aleà the 
double-throw switches which put the ma- 
chine either on the stable or unstable 
bus-bars. 

Each machine panel has also an am- 
meter, in series in one-phase, and a volt- 
meter connected across two phases 
through a small transformer. 

Below these different apparatus are the 
small controlling wheels of the rheostats 
in the field circuits of the main exciters. 
As we have already shown, these wheels 
can be manipulated singly for each ma- 
chine. They can also be coupled rigidly 
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to two axles, allowing simultaneous con- 
trol of all the rheostats. One of these 
is for the steady group, and the other for 
the variable one. By turning one or 
the other of these axles by means of a 
special wheel, the rheostats of all the ma- 
chines in that group are controlled 
simultaneously. 

Thus, for example, suppose the needs 
of the station require us to put three ma- 
chines on the stable bars and two on the 
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stable. Each of these groups of instru- 
ments gives the voltage of the correspond- 
ing bars, as well as the total intensity of 
the current which leaves them. By refer- 
ring in the diagram shown in Fig. 8 it 
is easily seen how these instruments are 
connected to the circuits. It should be 
understood that this apparatus can give 
these indications only when the couplings 
placed at B and D are taken away. 

The feeder panels are all of the same 
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such atmespheric discharges as reach the 
feeders. These lightning arresters are of 
the diverging horn type, having one wire 
earthed through a liquid resistance. This 
latter is intended to prevent the current 
from passing beyond a certain fixed limit 
at the moment of discharge. These liquid 
resistances are enclosed in U-shaped 
porcelain tubes. 3 
After leaving the lightning arrestere, 
the cables are assembled on a group of in- 
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Fig. 6.—INTERIOR OF THE HAGNECK STATION, SHOWING THE THREE-PHASE GENERATORS, THE PRIMARY EXCITERS AND THE TURBINE GOVERNORS. 


unstable bars. By manipulating certain 
Special fastenings, we fix solidly to axle 
No. 1 the rheostats of the three corre- 
sponding machines, while in the same 
way we attach to axle No. 2 the rheostats 
of the other two machines. These axles 
are formed of nickel-plated rods, placed 
on the face of the switchboard. 

On the machine panels are also placed 
_ the phasing lamps, which are indispensa- 
ble for throwing the machines in parallel. 
The two central panels of the switchboard 
ate neither machine panels nor feeder 
panels. Each has three ammeters and a 
voltmeter, and are assigned, the one to 
the stable bars and the other to the un- 


type. They have each, first, a double- 
throw switch; second, a group of three 
lead fuses enclosed in porcelain tubes and 
placed back of the board; third, an am- 
meter placed in each of the three phases; 
fourth, a three-pole oil-break switch con- 
trolled from a distance as those of the 
machine. | 

The different feeder cables leaving this 
last board rise along the wall of the dyna- 
mv room and enter a room placed on the 
upper floor in a sort of low, square tower, 
shown in Fig. 1, which shows the ex- 
terior of the central station. This room 
encloses tne different lightning arresters 
intended to protect the dynamos against 


sulators supported on a cross-arm, and 
finally leave the station building in dif- 
ferent directions, after having passed 
through the wall by means of large cement 
tubes. The circuits for lighting the in- 
terior and exterior of the station, the dams 
and the village of Hagneck, start here 
from a single-phase transformer of fifteen 
kilowatts capacity. This is connected to 
a secondary three-wire system furnishing 
125 volts. A three-phase transformer of 
twenty kilowatts capacity feeds the cir- 
cuit for the various motors used at the 
station. The switchboard for lighting can 
be supplied by means of a switch from 
either of the two secondary exciters. 
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The high-potential distributing system 
which supplies the region about the Lake 
of Bienne is not yet completely installed. 


Fic. 7.—MACHINE AND FEEDER SWITCHBOARDS AT THE HAGNECK STATION. 


Several groups of wires leave the station 
in the direction of Bienne. A certain 
number of these supply that village. 
Other lines, branching toward the right, 
reach the village of Nidau. These feed- 
ers supply on the one hand the village of 
Bettlach, and on the other the valley of 
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Fie. 9.—THe TRANSMISSION LINE, SHOWING THE 
Pyztons UsED IN CROSSING THE AAR CANAL. 


the Suze, situated in the heart of the 
Jura Range. The feeders reach at pres- 
ent Reconviller, an important industrial 
locality situated on the line to Délémont. 
Other feeders supply the valley of the 
Aar in passing by Lyss, the borders of 
Lake Bienne, as well as all the region 
situated to the south of that lake, 

The different’ high-potential feeders 
are composed of copper wire varying in 


ELECTRICAL REVIEW 


Vol. 41—No. 11 


diameter from six to eight millimetres. 
As an experiment, a section of aluminum 
one kilometre in length has been con- 


The canal of the Aar is crossed as it 
joins the Lake of Bienne, beyond Nidau, 
without intermediate supports by means 
of very stiff metallic pylons on the banks. 
Fig. 9 gives a good idea of the trans- 
mission line. In the same way, double 
metallic poles are used for crossing 
the railroad. The extended lighting 
system is entirely single-phase, and 
always connected to the same phase. 
By this arrangement, unexpected loads 
on the motors connected to the 
three phases can cause no oscilla- 
tion in voltage of the lighting phase. 
Regulation in the dynamo room is effeeted 
only in respect to this one phase. A 
separation of the lighting circuits and 
the power circuits occurs only at the dif- 
ferent points of utilization. Here there 
are installed, according to the demands 
of the locality, two or three, or even a 
greater number, of transformer stations. 
The transformers are placed in small T- 
shaped houses, of which Fig. 10 shows an 
interior view, of concrete and iron. Upon 
these has been erected a small sheet-iron 
tower (Fig. 11) two and one-half metres 
in diameter, and well anchored, for sup- 
porting the conductors. This tower car- 
ries at its top two rings, where are ar- 
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structed in the neighborhood of the sta- 
tion. The different conductors advanc- 
ing toward Bienne are suported upon 
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Fic. 8.— WIRING DIAGRAM OF THE SWITCHBOARDS AT THE HAGNECK STATION, SHOWING 
ARRANGEMENT OF THE Bus-BARS AND SWITCHES. 


double wooden poles. Lines whieh carry 


only a single group of three wires are 
supported on single poles. 


ranged the insulators for the high and 
low-potential cireuits. 
up through porcelain tubes. 


These are brought 
The con- 
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ductors rising in the tower are furnished 
with special wire tighteners and fixed at 
the lower extremities by the porcelain 
tubes. In the same way the high-poten- 
tial circuits are connected to the trans- 
formers, passing on their way through 
three switches, to which access is had 
through a window on the rear wall of 
the house. For the lighting service, the 
transformers are single-phase, and have 
a capacity from fifteen to thirty kilo- 
watts. For motor service, they are three- 
phase and from twenty to forty kilowatts 
capacity. They are, according to the 
needs of the station, installed in various 
groups, and furnish a potential for light- 
ing of 125 volts, three-wire system, low- 
ering the tension of all three phases to 
250 volts for the use of the motors. The 
secondary conductors leaving the trans- 
formers pass out of the tower either di- 
rectly or else from collecting bars and 
switches accessible from the front of the 
house, according to the number of wires. 

In the extended distributing system, 
various localities forming centres of dis- 
tribution, branches have been carried in 
the manner indicated. An exception is 


Fic. 11.—TRANSFORMER HOUSE, SHOWING THE 
WIRE Tower. 

made at the village of Bienne, where 

there is used about 500 kilowatts, nearly 

equally divided between lights and 

power. There the voltage is lowered in 

two transformer stations to 2,000 volts, 
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and is transformed again to 125-volt cir- 
cuits, at which pressure it is used, at a 
large number of substations connected to 
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tion for the general development of the 
industries at Bienne and in the localities 
in the neighborhood of the lake. 


This 


Fic. 10.—INTERIOR OF TRANSFORMER House, HaGneck IIYDRO-ELECTRIC INSTALLATION. 


the former by underground cables. More- 
over, on one phase of the system, energy 
is furnished to a small electric station 
near Bozingen through a special single- 
phase transformer, where the current is 
distributed at a pressure of 2,000 volts. 

This construction, complete in all de- 
tails both as regards turbines and arrange- 
ments adopted in the electrical installa- 
tion, enables a very steady lighting serv- 
ice to be maintained over the entire sys- 
tem, although this feeds on all of its 
branches a considerable number of motors. 
The various localities served by the sys- 
tem take from it about 1,150 kilowatts 
for motor service, and about 950 kilo- 
watts for lighting. One can understand 
from this the importance of this installa- 


has been made possible only by the mod- 
erate price of the tariffs for light and 
motive power, the advantage in that re- 
spect arising from the economical opera- 
tion of the plant. In order to maintain 
this under all conditions, there has been 
constructed near Nidau, in connection 
with the electric lighting, a large carbide 
factory containing eighteen furnaces. 
This is able to use energy to the extent 
of 2,400 horse-power supplied by a 
special circuit of three conductors pass- 
ing from the station from three single- 
phase transformers. In this way, it is 
possible to use all of the energy at any 
time at the disposition of the station. 
Moreover, a reserve well adapted to all 
exigencies can be created in a moment by 
reducing the load at this factory. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—1. 


BY W. A. TAYLOR. 


In the designing of telephone ap- 
paratus there are comparatively few 
conditions where the dimensions may 
be calculated without first going through 
an elaborate system of experimentation. 
It is a curious fact that a great mass of 
theory has been built up as to why a piece 
of apparatus should act in a given way, 
but: when subjected to a practical test 
fails to come up to expectations. In tak- 
ing up this subject a number of the points 
to be touched upon, the writer has good 
reason to believe, have never been dis- 
cussed in detail for the benefit of the 
general public, and it is hoped that they 
will prove to be of interest. 

The first point to be taken up is the 
telephone transmitter, one of the two most 
important parts of the telephone. In this 


piece of apparatus the final development 


has been produced almost wholly by ex- 
perimentation; varying the different di- 
mensions and materials and comparing 
different designs until the best results, 
mechanically and electrically, have been 
produced. It has come to be generally 
understood among designers that almost 
“any old transmitter” will talk, but how 
well is an entirely different matter. 

In this day the most generally accepted 
type of transmitter is that in which the 
variable resistance is produced by means 
of more or less finely divided carbon or 
granular carbon. In fact, this is prac- 
tically the only form of transmitter now 
used in this country, with the exception 
of the old Blake transmitter, used by the 
Bell companies. In this article only the 
granular carbon transmitter will be con- 
sidered. 

The most important points of a trans- 
mitter to a designer are: First—the dia- 
phragm; second—the electrodes; third— 
the granular carbon; fourth—the adjust- 
ment; fifth—the retaining cup. 

In discussing the diaphragm, the neces- 
sary damping springs and rubber gaskets 
are included. The diaphragm, or sound- 
ing board, is that portion of the trans- 
mitter upon which the sound waves im- 
pinge. It should be made of some sub- 
stance which is very resilient and which 
will stand up and give continuous service 
under all conditions, with no perceptible 
deterioration. Iron, brass, carbon, wood, 
mica and aluminum have been used with 
varying degrees of success. 

The diaphragm should be made of such 
dimensions that the vibrations will be 
very rapid, but shall stop almost instantly 
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upon the impulse ceasing; otherwise the 
transmitter will have a muffled sound and 
will not articulate plainly. It has been 
found by experiment that nothing is to 
be gained by having the amplitude of vi- 
bration larger than a certain well defined 
length, and there is no decrease in loud- 
ness on that account when the diaphragm 
is very heavily damped, provided the am- 
plitude is not less than the maximum 
needed. On account of this limit of vi- 
bration the various contrivances to in- 
crease the length of vibration have proved 
failures. 

In making experiments with the damp- 
ing springs, the required tension can only 
be determined by comparing a number of 
instruments with different degrees of 
pressure, accepting the one having the 
greatest tension without reducing loud- 
ness. It will be found that this instru- 
ment, if otherwise correctly built, will 
have a clear, sharp articulation. 

The material for the diaphragm should 
be springy and also light to give the best 
results. It should not be loaded with 
heavy parts of the transmitter, for the 
inertia will make it sluggish. Carbon has 
given good results, and is still largely 
used, though it has the disadvantage of 
being broken easily and it will also ab- 
sorb moisture. Wood has also been used 
extensively by some makers, but it is al- 
most impossible to get two exactly alike; 
this is a very serious fault. Iron, steel 
and brass have been used very extensively 
and successfully, but no doubt the ideal 
substance is hard rolled aluminum. This 
is an extremely light metal, and has 
therefore little inertia, consequently it is 
very lively. 

Besides regulating the length of vibra- 
tion the damping spring has other uses, 
one of which is to kill the tendency to pick 
up all the side noises in a room, and also 
to prevent the diaphragm from breaking 
up into subvibrations which produce over- 
tones and spoil the quality of transmis- 
sion. Still another use is to prevent a 
tendency toward packing of the carbon 
granules in certain types of transmitters. 
When the diaphragm stands normally, 
that is, without any tension upon it, the 
slightest disturbance in the vicinity will 
cause it to vibrate, the noise of which is 
heard in the receiver, confusing the 
listener. When the damping spring is 
applied, the transmitter will respond only 
to the loudest tones, but will not sacrifice 
the ordinary voice tones spoken directly 
into the mouthpiece. 

Now as to the influence of the damp- 
ing spring upon the tendency toward 
packing of the granules, this applies to 


Vol. 41—No. 11 


all transmitters in which the back elec- 
trode is held rigidly. In some forme of 
transmitters the diaphragm is held rig- 
idly so that when it is warmed up by the 
breath or by the heat of the electric cur- 
rent it must buckle either forward or 
backward in expanding. Should it buckle 
backward the tendency is to bring the 
electrodes closer together, squeezing the 
granular carbon and packing it tightly. 
This is usually what happens when a 
transmitter packs while one is talking. 
With the damping spring there is already 
a tension tending to separate the elec- 
trodes, and any expansion of the dia- 
phragm will separate the electrodes 
farther and loosen the granules. When 
a transmitter is packed its resistance is 
much lower than normal and consequently 
a greater current flows. To illustrate the 
packing tendency: If a millimeter is 
connected in series with a battery and 
transmitter with damping springs the 
needle will indicate a certain point as 
soon as the current is turned on; after 
standing at that point for three or four 
seconds it will slowly drop back to a point 
which in the Bell “solid back’ is about 
twenty per cent less. On the other hand, 
if no damping springs are provided and 
the diaphragm buckles backward, the 
needle, after standing at the first indi- 
cation for a few seconds, will continue 
until it may be thrown entirely off the 
scale. 

Many transmitters use a rubber gasket 
about the edge of the diaphragm. This 
is used to give the edge a continuous bear- 
ing where it is not rigidly clamped all the 
way around; it also assists greatly in 
damping the movement of the diaphragm 
and also acts as an insulator. In nearly 
all transmitters it is all that prevents the 
short-circuiting of the instrument. It is 
therefore of great importance that the 
very best grade of rubber be used in order 
that there may be no breaking down from 
deterioration. If the rubber gets hard 
the good effect is immediately lost. 

The thickness and diameter of the dia- 
phragm are determined entirely by experi- 
ment. Generally one can say it should be 
as thick and as small in diameter as is 
consistent with sufficient vibration. There 
is no hard and fast rule to apply, as it 
would vary with each change in any other 
details of the instrument. With the de- 
crease in the diameter it must, of course, 
be made thinner. If it is made too thin 
it will easily be bent out of shape. If it 
has too great an amplitude it may cause 
the current to break entirely, and that, of 
course, would not do; the general result 
of euch a large vibration is to make the 
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voice sound hollow, or as somebody ex- 
pressively stated, “it sounds like talking 
into a rain barrel.” If Bell practice is to 
be followed in the size of the diaphragm 
it will be made of hard rolled aluminum 
two and one-half inches in diameter and 
No. 24 American gauge. This size, or 
close to it, has been adopted by most of 
the leading telephone manufacturers in 
this country. 

The electrodes of a transmitter are the 
discs between which the carbon granules 
are placed, and between which and the 
granules a variable contact is made which 
changes the resistance and creates the re- 
production of speech. One of these discs 
is usually rigidly fastened, and the other 
is more or less free to vibrate with the 
diaphragm. l 

It is generally conceded that the greater 
variation in resistance takes place between 
the granular carbon and the vibrating 
electrode, and that the contact between 
the granules themselves does not so 
greatly vary except in the near proximity 
of the vibrating electrode. 

For this reason the two electrodes are 
placed as closely together as possible 
without danger of packing of the granular 
carbon or the wedging of the particles be- 
tween them. The separation space in 
most forms of transmitters varies from 
one-sixteenth of an inch to three-six- 
teenths of an inch. The diamcter of the 
electrodes varies in different transmitters 
from the full size of the diaphragm when 
the diaphragm is carbon down to five- 
sixteenths of an inch. 

It is not at present considered good 
practice to have very large electrodes as 
the resistance of the transmitter becomes 
too low, making it consume too much bat- 
tery current and also presenting diff- 
culties, due to the packing of the great 
quantity of granules which is required. It 
is not to be understood that this trans- 
mitter will not talk loudly and as well as 
the best, but it is a matter of extravagance 
to use three-fourths of an ampere of cur- 
rent when a transmitter talking just as 
well may be made, consuming not more 
than one-fifth of an ampere. It has been 
the writers experience that a transmitter 
which will do first-class service on local 
exchange work should not take more than 
two-tenths of an ampere if made correctly, 
and for long-distance work it will do the 
best of service with a consumption of from 
thirty to thirty-five hundredths of an am- 
pere. These figures are only for local 
battery instruments. Such a transmitter 
need not have the electrodes larger in 
diameter than five-eighths of an inch 
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with a separation of one-sixteenth of an 
inch and granular carbon of the polished 
coal grain variety of a size to pass through 
a screen thirty meshes per inch and too 
large to pass through a thirty-five-mesh 
screen. 

There are various shapes of electrodes 
made of various materials. The material 
may be of any substance which will not 
readily tarnish or oxidize, but is usually 
carbon or gold-plated brass. Carbon ie 
the usual and probably better material. 
The face is frequently grooved, pitted or 
otherwise prepared in order to increase 
the area of contact, making a low-resist- 
ance instrument; but the writer prefers 
the plain flat discs polished to a brilliant 
gloss. The material should be homo- 
geneous and hard, and also of great con- 
ductivity. The polishing is especially 
important, as it improves the articulation 
and reduces excessive sensitiveness. It 
also increases the current-carrying ca- 
pacity, making possible the carrying of 
from two to three times the normal quan- 
tity of current without the disagreeable 
frying and sizzling noise so often noticed 
with excessive pressure. This frying 
noise seems to be the result of small arcs 
created either between the particles of the 
granular carbon or between the electrodes 
and the granules, and does not set the 
diaphragm in motion or set up a vibration 
of the granules as has generally been sup- 
posed by some writers. The noise is the 
same exactly as is produced in the are 
light. In addition it will be found that 
if granular carbon be confined loosely in 
a tube and an excessive current is passed 
through it the same sounds are produced 
if a receiver be connected in so that it 
may be heard. That it is a burning of 
some kind may be seen by examining the 
electrodes of a transmitter which has been 
acting in that manner. It will be found 
that there are dark, sooty places burned 
upon it and that probably several 
granules are burned so as to stick tightly 
to the electrode. 

It is not generally known how the elec- 
trodes may be given a high polish. The 
first requisite is to have the carbon per- 
fectly clean both internally and exter- 
nally. If it has been plated on the back 
and soldered to a support, it should ‘be 
cleaned so as to remove all the chemical 
from the plating bath and acid used in 
soldering. This may be done by boiling 
thoroughly for several hours. If the car- 
bon has been soldered with paste or 
handled by the fingers it should be soaked 
for twelve hours in gasoline or benzine to 
dissolve out all the grease, and after com- 
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ing out of this bath it should be thor- 
oughly dried. After this cleaning the 
carbon should never be touched on the face 
bv the fingere or anything else that is 
apt to leave a film of grease upon it. 

The carbon disc should first be ac- 
curately faced off so that there will be 
no scratches upon it whatever. If there 
is the slightest scratch or inequality it 
will show up immediately when it touches 
the polishing-whcel. One way to face off 
the disc is by means of a diamond or sap- 
phire tool after chucking the carbon in a 
small and very accurate lathe. Constant 
care must be taken to keep the tools in 
good repair as thev soon get dull. The 
hardest tool steel ever made will not last 
long enough to face one electrode, as the 
edge is ground off immediately. On ac- 
count of the difficulty of keeping the tools 
in repair the following method will prove 
cheaper and works very well: Mount a 
piece of slate slab on a face-plate and face 
off the electrode on this wheel. A con- 
stant supply of water must be supplied or 
the face of the wheel will soon fill up and 
glaze. The electrode should be kept mov- 
ing around the wheel, working all over the 
surface from the centre out and then back 
again, moving the carbon in circle in 
order to wear all parts of the surface of 
the slate equally and that the carbon does 
not become streaked. The slate sooner or 
later will become worn in grooves, and 
also get too smooth, so that every hour or 
so it should be dressed by applying 
another flat slate against its face and 
grinding it down. After having faced 
off the carbon it is thoroughly dried and 
then applied to the polishing-wheel. 

The polishing is done by holding the 
electrode flat against a revolving carbon 
plate, and in a few seconds, if the elec- 
trode has been properly faced, it will 
show a polish equal to glass. The elec- 
trode should be kept moving in polishing 
in the same manner as when facing off. 
Care must be taken in both cases to hold 
it properly flat all the time. It is always 
better to trim the edges smooth and square 
before polishing the face, as it makes a 
much better mechanical finish. The elec- 
trode is chucked up in a lathe and 
trimmed off with a diamond or sapphire 
tool, or a piece of fine emery cloth fas- 


tened to a stick will do, but not so well, 
as any solder is apt to fill up the cloth 
so that it will not take hold. There is 
also the danger of chipping the edges with 
the cloth. 


— 

The total production of domestic cop- 

per in the United States in 1901 was 
268,782 long tons. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XL. 


BY A. E. DOBBS. 


THE PORTABLE SET IN INSULATION 


MEASUREMENTS. 


Having already explained the methods 
of obtaining a constant by direct deflec- 
tion, in measuring insulation with instru- 
ments of the reflecting type, we will now 
turn our attention to the more humble 
and commonplace portable set and the 
pivoted galvanometer which accom- 
panies it. 

The pivoted galvanometer, even when 
mounted on sapphire bearings, is not 
quite as sensitive as those of the 
reflecting type, but at the same time it 
is the only one that many exchanges can 
afford to possess, and it can be relied upon 
for all ordinary measurements up to sev- 
eral megohms, and when a measurement 
reaches ten or twenty megohms or higher 
an error of four per cent or five per cent 
even becomes a very small matter. 

Of course where the standard of insula- 
tion is very high, as in a cable having a 
guaranteed insulation of 500 or 1,000 
megohms to the mile (2,500 to 5,000 
megohms per 1,000 feet), a very sensitive 
reflecting galvanometer will be more sat- 
isfactory, but in a small exchange, if the 
average insulation of the lines reaches one 
megohm, it is generally considered 
satisfactory. 

In some exchanges a voltmeter test is 
all that is ever given the lines, and a line 
that, with a battery of seventy-five volts, 
will not give a deflection of more than 
one or two degrees of the scale is passed 
as satisfactory, but this is hardly sufti- 
cient, as, even if the current constant of 
the voltmeter should be as low as 0.0001 
of an ampere for each degree of deflection, 
this would indicate only 750,000 ohms 


for one degrce (i= R = 75 + 0.000i = 


750,000), 375,000 ohms for two degrees 
and 250,000 ohms for three degrees de- 
flection, which is too low for the best serv- 
ice, especially in a central battery plant. 
We should take a high standard of insu- 
lation for our telephone exchanges, even 
country exchanges, and resolve to pass no 
line falling below one megohm, which is 
not a difficult standard to attain if 
guaranteed cables are used and tree limbs 
carefully cut away from outside lines, for. 
in these days of long-distance lines and 
load coils, insulation must be good or it 
is liable to make service poor at a very 
important time, and it is well to call to 
mind that old saw about a chain being no 
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stronger than its weakest link. “And 
though,” as an experienced manager once 
remarked to the writer, “the residence 
subscriber who pays the lowest rates, so 
low in fact that he would not seem to be 
entitled to very exacting service, yet we 
have others connected to our exchanges 
who are paying five times as much, and 
some day the man who is paying the 
highest price, and therefore entitled to 
service as nearly perfect as can possibly 
be furnished, is connected with the man 
who pays the lowest, and if the latter's 
line is not in perfect condition he receives 
poor service just the same as the man who 
pays the lowest rate and dissatisfaction re- 
sults from both ends of that line. There- 
fore, the service furnished our most un- 
important subscriber, who uses his tele- 
phone only two or three times a day, must 
be as good as that given the heavy sub- 
scriber, who uses his line one hundred 
times a day.” I wish this idea could be 
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an error of five per cent or even a little 
more is of no great moment. 

When using an outside battery of 
this strength it is best to test each line 
separately by means of a voltmeter or tele- 
phone receiver in order to be sure that 
there are no short-circuits or short- 
grounds on any of the lines. A precau- 
tionary test of this kind may prevent a 
possible injury to the galvanometer or 
shunt coils from a rush of current through 
instruments not intended to carry more 
than half an ampere even for a short 
time. In any case the kevs of the galva- 
nometer should not be held down longer 
than is necessary to take a reading, say, 
two or three seconds. In direct deflection 


tests it is usual to depress the battery key 
first, holding it down for one minute in 
order to saturate the dielectric and clear 
out the static charge that always follows 
the first inrush of current through the 
cable. 


Besides this, it sometimes happens 
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Impressed upon every owner of an ex- 
change. 

But to return to the subject in hand. 
With a battery of 100 volts and a volt- 
meter having a current constant of 0.0001 
of an ampere, pass no line that gives a 
deflection of more than one degree of the 
scale, which means one megohm with one 
end of the line open and the voltmeter 
connected to earth. It might be said, 
however, that in the testing of new cables 
the standard should be much higher than 
this, and the cable that only shows an 
insulation of one megohm to the mile 
needs attention and should be frequently 
tested to see that its insulation does not 
fall below that figure. 

In Figs. 173 and 174, where the ratio 
arms are balanced at 1,000 to 1 and the 
rheostat 21,110, it is possible to read 
twenty-one megohms by the ordinary 
bridge method with a fair degree of ac- 
curacy by the use of an outside battery of 
from 50 to 100 volts pressure, and in the 
measurement of resistance as high as this 


that a current will not pass a leak in one 
second, but will show quite plainly after 
being on the line for some time. After 
the cable has become fully charged the 
galvanometer key may then be pressed 
down and a reading taken in two or three 
seconds. 

By sensibility of the galvanometer is 
meant the resistance through which one 
volt will cause a deflection of one degree 
of the scale. Thus, if a galvanometer has 
a sensibility of one megohm it means that 
one volt will cause the needle to move one 
degree of the scale through a resistance 
of 1,000,000 ohms or that ten volts would 
move the needle ten degrees through the 
same resistance. This can be expressed 
in formulæ more or less complicated, but 
the best way is to analyze the problem till 
it is thoroughly understood, for formule 
are soon forgotten or at least are sure to 
be mislaid at the very time they are 
needed most. 

The manufacturer of at least one port- 
able test set guarantees his galvanometer 
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(Figs. 173 and 174) to give a deflection of 
one degree through two megohms with a 


battery of one volt; from this it follows: 


that— 
1 volt = 1° through 2,000,000 ohms. 
10 c6 = 10° c6 (ES 6¢ 
15 o 15° 66 c6 c6 
or 


if one volt produces one degree deflection 
through 2,000,000 ohms, ten volts would 
produce one degree deflection through 
20,000,000 ohms, or fifteen volts one de- 
gree through 2,000,000 x 15 = 30,000,- 
000 ohms, or 100 volts one degree through 
2,000,000 «x 100 = 200,000,000 ohms. 

Sometimes this is stated in another way 
by saying that if one cell will produce a 
certain deflection that an increase in the 
number of cells multiplies the reading by 
the number of cells; but every one who 
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is obtained; with the somewhat limited 
scale used with galvanometer, the mark- 
ing only extends to fifteen degrees each 
side of the zero line. With one cell in 
use, according to the statement of the 
manufacturer just cited, there should be 
a scale of deflection of about fourteen de- 
grees with 2,000 ohms unplugged in the 
rheostat. 

Now we make a slight change in the 
box. We remove the plug from the stud 
marked “open” in the rheostat which 
opens that set of coils. We also remove 
the plug between G and R’ and place it 
between G and D’ which connects it di- 
rectly with the binding-post D, and to 
line. The stud Gr is connected to ground 
by means of a traveling plug placed in a 
hole left in the top of the stud for that 
purpose. We also notice that the number 
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has handled batteries knows that they do 
not always run alike and are not always 
the same, so that the best way is to take 
a voltmeter reading of the cells connected. 

Fig. 173 shows a bridge layout for tak- 
ing the constant of the galvanometer 
through a known resistance. In order to 
do this the ratio arms are entirely dis- 
connected from the circuit, the arm B 
being short-circuited completely and the 
A arm entirely disconnected. From the 
arm B connection through X is made to 
the binding-post C, from which the cur- 
rent divides, part going to the galva- 
nometer and part through the shunt box 
in the upper left-hand corner. From this 
shunt box connection is made to the “out” 
and “in” switch to the galvanometer, and 
thence to the rheostat, which can be un- 
plugged up to 21,110 ohms and, if neces- 
sary, the B arm might also be unplugged 
and its resistance added to that of the 
rheostat. 

The constant is usually taken with one 
cell of battery, and the rheostat un- 
plugged till an easily readable deflection 
from, say, ten degrees to fifteen degrees 


of cells has been increased to the full 
number in the box in order to multiply 
the reading fivefold which will be the 
case provided the cells are all exactly 
alike, and to test this it would be well to 


connect them each in turn when taking 


the constant, as in Fig. 173. If they all 
give exactly the same deflection they are 
all alike, and the reading of one cell will 
be multiplied by that of the number of 
cells. Our shunt box has also been cut 
out of circuit in order to give the scale 
deflections direct, and our circuit is now 
as follows: Battery to Ba key, thence to 
ground, through the plug Ga; from the 
other pole of the battery, through the 
short-circuited arm B to binding-post C, 
through the galvanometer, through the 
small “in and out” switch to the key Ga, 
thence to the stud G and line-post D, the 
line being open at the outer end. 

Now let us see how our constants work 
out on this plan: | 


With the z shunt one cell should 


give (a) fourteen degrees through 2,100 
ohms in the rheostat, or one degree of 
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deflection = 2,100 x 14 = 29,400 ohms; 


(b) five cells would give fourteen degrees 
through 2,100 x 5 = 10,500 ohms. or 
one would be 10,500 x 14 = 147,000 
ohms. 
. l 

By removing the i00 
ing of the galvanometer can be increased 
by 100 so that we should have for (a) 
29,400 X 100 = 2,940,000 ohms for one 
degree. For the second example (b) we 
should have 147,000 x 100 = 14,700,- 
000 ohms. | 

With fifty cella of battery fourteen de- 
grees of deflection would be 2,100x50x 
100 = 10,500,000 which, multiplied by 
14, would give 147,000,000 ohms as the 
deflection of one degree. 
' One hundred cells would, in the same 
way, make the value of one degree equal 
to 2,940,000,000 ohms or 2,940 megohms, 
while 200 cells would run it up to 5,880,- 
000,000 ohms or 5,880 megohms. As one 
cell of the battery here used is equal to 
about 1.44 volts, 200 cells would have a 
value of about 280 volts, and if it should 
happen that an unexpected short-circuit 
should develop during the measurement, 
there would have to be a demand on the 
supply department for a new galva- 
nometer. 


shunt the read- 


a eet 
Report of the Smithsonian 
institution. 

The report of the Smithsonian Insti- 
tution for 1901 contains, among other 
valuable articles, the following: “Prog- 
ress of Aeronautics,” by J. Janssen; 
“Lord Rayleigh on Flight ;” “Progress of 
Chemistry in the Nineteenth Century,” 
by Professor W. Ramsay; “Progress of 
Physics in the Nineteenth Century,” 
by Professor T. C. Mendenhall; “Un- 
suspected Radiations,” by Prince Kro- 
potkin; “Incandescent Mantles,” by 
V. B. Lewes; “Electricity During the 
Nineteenth Century,” by Professor Elihu 
Thomson; “The Century’s Great Men of 

Science,” by Charles S. Pierce. 
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“Standard copper” is composed of any 
kind of stuff that may carry ninety-six 
per cent fine copper, and much of the 
visible supply consists of material carry- 
ing obnoxious impurities. Should some 
high-grade bars be found in stock a 
premium is paid for them. As high as 
thirty shillings premium has been paid 
for Chile bars recently. Standard cop- 
per is the speculative article, and under 


an ordinary contract the seller can de- 
liver any quality of bars, provided they 
contain ninety-six per cent pure, hence 
the premium paid for choice brands. 


SO 
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OST readers will remember the os- 
cillograph which M. Blondel pre- 
sented at the last electrical con- 

gress and which promised to be of great 

interest in the stidy of alternating-cur- 
rent curves. Since that time the instru- 
ment has been constantly improved and 
brought into practical shape, and the new 
form which has been constructed at the 
Carpentier establishment is a very solidly 
built and compact instrument, which is 
admirably adapted for observing all kinds 
of varying electrical phenomena. The 
engraving (Fig. 1) shows the general ap- 
pearance of the oscillograph as it is now 
constructed. The whole apparatus is 
mounted in a compact box (Fig. 2) with 

an arc lamp at one end. Above is a 

ground-glass screen upon which the wave- 

forms are traced by a spot of light. The 
magnet, which will be noted on the left, 
is now mounted in an inverted position. 

It is a permanent magnet and made up 

of six horseshoe pieces. Between the 

poles are placed two similar sets of 

Vibrating bands, separated by an iron 

bridge-piece which renders each one an 

independent unit. In this way two wave- 
forms can be taken at once, such as the 
electromotive force and current, and are 


seen on the screen in their relative posi- 
‘tions. 


One of the main improvements of the 
new oscillograph is the use of a vibrating 
band in place of an iron strip mounted 
on pivots, which was not entirely satis- 
factory, especially for high rates of vibra- 
tion. The arrangement of mounting will 
be seen in Fig. 3; the band is a very fine 
and narrow strip of soft iron about one- 
thirty-second of an inch wide and one 
five-hundredth of an inch thick, or even 
less. The band is held in a movable sup- 
port which allows it to’ take a vertical 
position between the poles of the magnet. 
It is stretched on the support between two 
ivory bridge-pieces and is attached at a 
to a sliding piece which moves in a rec- 
tangular groove. The slider carries a rod 
n above, which passes to the top and has a 
nut S on the end. Below S is a spring 
contained in a tube, so that by turning 
the nut the band is stretched more or less 
between the bridges. The band carries a 
small mirror m in the centre. The mirror 
support is mounted in an oil box T of 
ivory, which fits into place between the 
magnet poles and can be turned about by 
the collar D. At P are two iron pieces 
inserted in the cylinder which serve to 
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By C. L. Durand. 


concentrate the field; at L is a lens placed 
in front of the mirror. In this way the 
soft iron piece vibrates without the use 
of pivots or suspension. Each horizontal 
element of the band acts like a small mag- 
net, and the deflections produced by the 
coils accumulate from the extremities to 
the centre of the band, thus increasing its 
sensitiveness considerably. The total de- 
flections indicated by the mirror are pro- 
portional to the current. Owing to the 
properties peculiar to vibrating bands a 
very high frequency is obtained and 
this is further increased by the tension 
which is given to it and by its position 
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Blondel Oscillograph—New 1902 Type. 


the lower screw v and may be turned hori- 
zontally by the endless screw V. On the 
left is seen the complete mounting; the 
front coil has an elliptical opening to 
allow the light to pass. At M is an ad- 
justable mirror which gives a permanent 
spot of light to form the base line of the 
curves. 

By using the vibrating band, M. 
Blondel was able to reach a period of 50,- 
000 vibrations per second, representing 
the oscillation period proper to the band. 
In this case the instrument is sufficiently 
sensitive, although it may be made much 
more sensitive by using a band having 15,- 
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in the magnetic field. Where the wave- 
form contains small irregularities it is 
of course important that tnese should not 
be affected by the vibration proper to the 
mirror, and the higher this rate of vibra- 
tion the more correctly will the wave- 
form be indicated. 

The method of mounting is seen in 
Fig. 4. The current coils are generally 
made up of thin copper strip. At PP’ 
are the pole-pieces, built up of laminated 
iron, for concentrating the effect on the 
strip. There are two similar vibrating 
sets separated by an iron partition in the 
centre, thus forming two different oscillo- 
graphs which are quite independent of 
each other; even three sets can be mounted 
in this way. The oil tube T containing 
the mirror may be slid up and down by 


000 to 20,000 vibrations, which will answer 
in most cases where the wave-forms are 
not too irregular. The sensitiveness in 
the latter case answers to a displacement 
of the spot of light of 100 millimetres per 
ampere on a screen one metre distant. 
The use of soft iron pole-pieces to con- 
centrate the effect gives a high magnetic 
intensity to the band, and in fact it is 
generally brought to saturation owing to 
its small volume. It is found that the 
band has an advantage in being saturated. 
The sensitiveness increases at first while 
the band is not yet saturated, then de- 
creases when the magnetization of the 
piece increases less rapidly than the field 
strength. The number of vibrations con- 
tinues to increase, rapidly at first, then 
slowly, as the band becomes saturated. 
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The results depend in a great measure 
upon the quality of the iron used for the 
band. 

The mirrors must be very small and 
light when mounted on such a thin strip. 
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As the band is enclosed in an oil box it 
is free from rust and well protected. The 
sensitiveness of the instrument may be 
greatly varied by using an iron yoke 
which is placed against the poles of the 
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Fic. 2 —BLONDEL OSCILLOGRAPH, 1902 MODEL, MOUNTED IN CASE 


They have now been reduced as low as 0.2 
millimetre wide and 0.5 millimetre high, 
with a thickness of but 0.05 to 0.1 milli- 


Fic. OSCILLOGRAPH, SHOWING 


* 8.— BLONDEL 
METHOD OF MOUNTING VIBRATING BAND. 


metre. Silvered glass or mica is used, 
and the mirrors are fastened to the bands 
with shellac before the latter are mounted. 


permanent magnet and acts as a shunt to 
diminish the strength of the field at the 


poles. 
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The device will be understood by the dia- 
gram, Fig. 5. S is an arc lamp which 
throws a beam of light by means of the 
lens X and shutter F upon the mirror of 
the oscillograph n; this beam is then re- 
flected and passes through the lens I, fall- 
ing on the oscillating mirror m placed 
behind it. The latter is given a to-and- 
fro motion by a small motor. The beam 
of light thus far has two movements, one 
by the mirror n of the oscillograph and 
the other by the mirror m, and the re- 
sultant of the two gives the wave-form 
which is projected above on the ground- 
glass screen P. M. Blondel has devised 
a simple form of synchronous motor for 
working the mirror which has no moving 
contacts. It consists of a fixed armature 
wound with the proper coils, around 
which rotates a permanent magnet sup- 
ported on a pivot. The to-and-fro move- 
ment of the mirror is obtained by a cam 
fixed to the motor-shaft. During two 
complete periods of the wave the mirror 
must be moved at a continuous rate from 
top to bottom, and during the next period 
it must be able to return so as to continue 
the movement (as will be noticed on the 


Fic. 5. DIAGRAM SHOWING THE ARRANGEMENT OF THE APPARATUS IN THE 
BLONDEL OSCILLOGRAPH. 


To the right of the box will be seen the 


arrangement of the oscillating mirror 


Fic. 4.—BLONDEL OSCILLOGRAPH, SHOWING 
THE ARRANGEMENT OF THE MAGNET. 


which gives the to-and-fro motion to the 
spot of light in order to form the wave. 


photograph two complete waves are 
thrown on the screen). This is carried 
out by the profile of the cam which is 
such that the mirror has a uniform move- 
ment during two cycles of the wave, and 
the next cycle is occupied by the return 
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of the mirror, during this time an elec- 
trically operated shutter placed at F cuts 
off the light, so that the eye perceives only 
a continuous trace of the wave. To observe 
phenomena which are not periodic the 
motor is replaced by a pendulum device. 

The lens I is of semi-cylindrical form, 
so that the rays from the oscillograph mir- 
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ror may be concentrated to a point, while 
at the same time making a deflection from 
right to left. The waves are traced on the 
ground-glass screen in the form shown by 
the various photographs, giving two com- 
plete cycles, also the base line which is 
formed by the small fixed mirror which 
receives a beam of light from the are 
lamp. . The ground-glass frame is now 
mounted like that of a camera, so that 
a plate-holder may be substituted for tak- 
ing direct photographs of the waves. For 
projection upon a screen the ground glass 
is replaced by an inclined mirror. The 
arc lamp seen on the right of Fig. 1 is 
of an improved form and is regulated by 
hand ; it is contained in a removable sheet- 


iron box. The photographs take about 
Ovci'lograph Cc 
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one second exposure with the arc lamp or 
about one-half minute with an incandes- 
cent lamp. 

The value of the oscillograph in the 
study of different phenomena is shown, 
not only by its application to the wave- 
form of alternators and transformers, but 
also by the results which have been ob- 
tained in the study of electrical resonance 
by M. Armagnat, the able electrician of 
the Carpentier laboratory, who is one of 
the prominent workers in this field. He 
has been able to decompose an irregular 
wave into its harmonics by a suitable dis- 
position of variable capacity and self- 
induction. By bringing the circuit into 


Fig. 8. 


resonance with a given harmonic the latter 
is seen alongside of the original wave in a 
greatly amplified form and the other har- 
monics are suppressed. The electromotive 
force at his disposition gave the form 
shown in Fig. 6, and beside it will be 
noticed a current curve, obtained by using 
a self-induction containing iron, in which 
the irregularities are filtered out. 
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To obtain the varioug harmonics of an 
electromotive-force wave such as this, M. 
Armagnat uses a set of condensers which 
may be variably combined, and a self- 
induction formed of two large concentric 


coils, one of which is turned within the 
other and inclined at any angle. The 
circuit is thus brought into resonance and 
one harmonic after another can be se- 
lected and examined. 

An interesting experiment was the fol- 
lowing: The oscillograph was connected 
in the primary circuit (Fig. 7) while 
the secondary had two condensers CC’ 
separated by a pair of spheres AB. In 
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the first case the secondary circuit is open 
and there is no spark between A and B. 
However, the winding of the transformer 
possesses a certain capacity which is, of 
course, very small, and the resonance of 


‘the circuit brings out a harmonic of 


very high period. This is shown in Fig. 
8, illustrating the original electromotive 
force and the current with the small 
harmonics superposed upon it. In the 
second case the spheres are approached 
and a spark passes at intervals. The posi- 
tion of the spark is shown in Fig. 9, which 
represents the same current curve; the 
sparking points are easily observed by the 
abrupt variations of the curve. The 
spheres are then brought into contact, 
which allows the capacity of the con- 
densers to enter into play. Here the small 
harmonic becomes suppressed (Fig. 10), 
anc a harmonic of slower period, which 
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is in resonance with the circuit, becomes 
visible. | 

The oscillograph may be used to show 
whether the continuous current of a given 
dynamo has any considerable fluctuations. 
A 120-volt machine was thus tested and 
gave the diagram seen in Fig. 11; below 
is the line of zero voltage, while the total 
height of the wave-line represents the 
main voltage with the fluctuations due to 
the commutator; the variations here are 
considerable. A curious experiment was 


made by M. Armagnat by placing a 
Wehnelt interrupter on an alternating cir- 
cuit. The result is shown in Fig. 12. 

Abc ve the line the current was + and 
below it, —. It has been found that the 
Wehnelt interrupter works more favor- 
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ably and gives interruptions of a greater 
frequency with a + than with a — cur- 
rent. This is brought out in the curve by 
the fact that the interruptions occur more 


_ frequently during the positive period than 


in the negative. 
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Recent investigations upon the electro- 
chemical equivalent of silver seems to 
show that to a certain extent the silver 
deposited by a given quantity of electricity 
is dependent upon the form of volt- 
ameter and upon the conditions under 
which it is employed. ‘The most im- 
portant distributing factor in the ordi- 
nary silver voltameter is the formation 


of a complex silver ion at the anode, 
which diffuses toward the cathode, and by 


+ 


Fie. 12. 


its decomposition increases the quantity 
of silver deposited at the cathode. As the 
result of recent investigation, using an 
improved form of silver voltameter, the 
electrochemical équivalent of silver, as 
determined by Lord Rayleigh’s voltameter, 
is at least 0.05 per cent too high, and the 
quantity of electricity associated with one 

mme equivalent must now be taken 
as 96,580 coulombs. : 
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Notes from Great Britain. 


LECTRIC traction continues to be 
the chief subject from an elec- 
trical point of view which is 


occupying attention both inside and 
outside of the Houses of Parlia- 
ment. During the hearing of a bill pro- 


moted by the London United Tramways 
Company for numerous extensions of its 
existing electric tramway undertaking, 
and which is of one main line steam rail- 
way companies vigorously opposed, viz., 
the London & Southwestern Railway Com- 
pany, this latter company’s representatives 
expressed the intention of seriously con- 
sidering the question of electrifying their 
suburban lines, at any rate. The Tram- 
ways company, by the way, had its 
bill passed. A more tangible fact than 
this even is the invitation for tenders by 
the Northeastern Railway Company, for 
the conversion to electric traction of some 
forty miles of ordinary standard gauge 
track at present worked by steam loco- 
motives, while another fact of satisfaction 
to electrical people here is the announce- 
ment of the usual four per cent dividend 
on the Central London Railway. In ad- 
dition to all this, the London County 
Council has been successful in getting its 
bill, providing for a shallow tunnel tram- 
way, passed through the House of Lords. 
Having been passed by the House of Com- 
mons, the bill practically only awaits 
royal assent, which is tantamount to say- 
ing that it has passed into law. It will be 
remembered that this bill was the out- 
come of a visit to the United States by the 
council’s tramway manager and electrical 
engineer, subsequent to the visit by the 
council’s consulting electrical engineer, 
Professor A. B. W. Kennedy, some years 
back. The London County Council has 
also recently had another bill passed 
authorizing the construction of a large 
udditional mileage of conduit tramways 
so that eventually London’s mode of trac- 
tion will be on very American lines. 


The electric tube railway bills have, 
after passing the House of Lords, been 
transferred to the committee rooms of the 
House of Commons, and here again great 
interest is being manifested in the strug- 
gle between Messrs. Yerkes and Morgan. 
All the same details are being gone into 
over again, and at present but slight 
modifications have shown themselves in 


(By Our Special Correspondent.) 


the proposals of these two gentlemen, 
although the legal artifices on the part of 
each gentleman’s counsel to damage each 
other’s prospects are as amusing as they 
are ingenious. One fact in connection 
with this matter, which is received by dif- 
ferent people with different feelings, is the 
reiteration on the part of Mr. Yerkes that 
this idea of his to revolutionize railway 
traveling in London is to be his last “act” 
in this world, and with the object of con- 
vincing any committee before which he 
may be giving evidence that his intentions 
are strictly bona fide, he emphasizes the 
point that no man desires to leave this 
mortal sphere with a bad reputation, 
which reputation is usually a measure of 
the success of his final enterprise. How- 
ever all this may be, the committee in 
question do not seem at all likely to con- 
clude its work on these bills for some 
days and possibly some weeks yet. 


The Manchester corporation, which in 
cooperation with several neighbors at one 
period was applying to Parliament for 
powers to work a joint telephone system, 
has had a long report submitted to it by 
its telephone committce upon a visit which 
has been made to the Glasgow undertak- 
ing, which, by the way, made a profit of 
£434 during its first year of working, 
upon a revenue of £38,000. It is being 
said that this is an insignificant amount 
to what it should have been, but the un- 
dertaking is not working at its full ca- 
pacity as yet. The Manchester report 
says that the number of subscribers to the 
Glasgow system is over 7,000, of which 
over 5,009 are actually connected. The 
National Telephone Company has 8,000 
subscribers in the Glasgow area, and about 
forty per cent of the corporation custom- 
ers also subscribe to the National com- 
pany. The corporation claims that its sub- 
scribers are being saved £25,000 a year 
by reason of its reduced feces. The Man- 
chester committee recommended that ap- 
plications should be made by Manchester, 
Stockport and Salford for concurrent tele- 
phone licenses, and after some discussion 
at a council meeting this was agreed to. 
In opposition to this, however, a property 
owners’ association in the district has 
petitioned that a vote of the ratepayers 
should be taken before anything of a 
definite nature is carried out. 


At Tunbridge Wells a small profit of 
£130 has been made upon the municipal 
telephone system during the first year of 
its working. There are now 700 connec- 
tions to the municipal exchanges. 


Mr. Done Sinclair, who has been en- 
gineer-in-chief to the National Telephone 
Company for some years, has taken the 
post of general manager to the British In- 
sulated Wire Company. 


Mr. A. A. Voysey, the electrical en- 
gineer to the city of London, recently is- 
sued his annual report upon electrical 
supply during 1901. Altogether some 
eleven and one-half millions of units were 
sold by the two companies now supplying, 
and since 1895 the average price has fallen 
from 714d. to 414d. per unit, the increase 
of consumers during that period being 
nearly 8,000. There are now 508 public 
street arc lamps in use. 


The paper upon double-current gener- 
ators read by Mr. E. T. Ruthven-Murray 
before the Municipal Electrical Associa- 
tion at the beginning of this month, has 
since clicited the fact that we are not with- 
out a practical application of these ma- 
chines in Great Britain, as they have been 
working for some time in the works of the 
British Electric Plant Company, of Alloa, 
Scotland, from which the municipality of 
the Scotch burgh is supplied. A short 
article upon the mains and arc lighting 
of this installation appeared in a recent 
issue of the ELECTRICAL REVIEW. 


From all reports it appears that good 
business was done at the Tramways Exhi- 
bition in London, which closed on the 
twelfth of July. The promoters state that 
from every point of view a great success 
has been achieved, and no doubt an effort 
will be made to hold it more frequently 
and for a longer period in future. 


The British association meeting this 
year will be held in Belfast. The meeting 
takes place during the first week in Sep- 
tember and the arrangements are now 
well in hand. 


Electric traction still continues to at- 
tract most attention in electrical circles 
on this side. One interesting detail has 
cropped up recently by reason of the 
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many summonses which are being issued 
against electric tramway undertakings for 
running their cars at a greater than the 
regulation speed, and that is in respect of 
speed indicators. The Board of Trade 
tramway regulations stipulate that speed 
indicators shall be fitted to all electric 
cars, but as a matter of fact there is no 
such thing in our markets, and so the 
tramway people get fined for not- com- 
plying with a regulation which it is im- 
possible to adhere to. 


With regard to the electrification of a 
certain mileage of the Northeastern Bail- 
way, it is specified in the tenders 
asked for that the speed shall be 
twenty-two miles an hour, the trains 
to consist of two motor coaches and 
one trailer. At first there are to be 
forty-seven trains, and the miles of track 
to be converted, forty-one. The third-rail 
system is to be adopted, the working press- 
ure being 650 volts, but power will be 
taken from the Newcastle Electric Sup- 
ply Company’s large power in the neigh- 
borhood at 6,000 volts. The trains are 
to be ordinary compartment ones, and not 
corridor carriages as adopted on all elec- 
tric railways hitherto in Great Britain. 
In view of the evidence given this year 
before the committees on tube railways, 
the Northeastern company is likely to 
experience some difficulty in finding a 
maker willing to guarantee twenty-two 
miles an hour. 


After a lengthy enquiry, the inquest 
upon the unfortunate victims of the fire 
at the General Electric Company’s works 
a short time ago has been concluded, and 
the result can hardly be any great satis- 
faction to the company. From a careful 
study of the evidence it is abundantly 
clear that had the private fire brigade, 
composed of the workers, been maintained 
in anything like an efficient state, no loss 
of life need have occurred, but the chief 
of this said amateur brigade simply bolted 
for his own safety at the first sign of 
danger and left the poor young girls to 
their fate. A ladder which led to the 
roof for use in case of fire does not appear 
even to have been in its place. In the 
end the General Electric Company was 
“legally” blamed for the catastrophe, and 
it is all a matter of opinion as to the fine- 
ness of the line which can be drawn be- 
tween legal and criminal in such matters. 


Beyond mere small parcels nothing ap- 
proaching goods traffic has even been com- 
menced on electric tramways in this coun- 
try up to the present. In the Potteries 
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district, however, where the British Elec- 
tric Traction Company has an extensive 
network of electric lines, goods traffic, 
pure and simple, has been inaugurated, 
and it is likely to be extended in other 
parts. Another large electric traction 
concern, the South Lancashire Electric 
Traction and Power Company, is in an 
admirable district for such a means of 
revenue, and in all likelihood similar 
methods will be adopted. In this district 
even now a system of steam motor cars 
is in contemplation for such intermural 
traffic, and this alone suggests large pos- 
sibilities which ought to be taken to heart 
without delay by the electric tramway 
concerns. 


So much has been written about the 
underground railways in London during 
the Parliamentary session that I will_do 
no more than to report progress up to 
date. The scheme which Mr. Morgan has 
come forward with has to be postponed 
for consideration by the House of Com- 
mons until October, owing to lack of time. 
In the meantime Mr. Yerkes gets the short 
line he wanted for linking up the north 
and south of London, but inasmuch as 
Mr. Morgan’s proposal hardly competes 
with the other from the point of view of 
following the same route the general im- 
pression is that his scheme will also pass 
into law. Another little “tube” matter 
worthy of mention here, that of the Water- 
loo & City Railway, which gives a direct 
communication from Waterloo under the 
River Thames into the city, has turned 
a deficiency last year of over £1,500 into 
a dividend of three per cent and a credit 
balance of £458. The Liverpool Over- 
head Railway also pays its five per cent on 
preference shares, and the general con- 
sistency of the dividends from electric 
railway enterprise should enable investors 
to deal in such shares with a little more 
ease of mind in the future. 


The Bath corporation has struck out in 
a new line, even in the municipal tenden- 
cies of present-day Great Britain. It has 
decided to spend £300 on electric baths 
and to experiment with electric radiators 
for heating them. A similar experiment 
is to be tried at St. Bartholomew's Hos- 
pital, in London, in connection with the 
workers in the lead industries in the Mid- 
lands, it being thought that the suffer- 
ings entailed by such work can be con- 
siderably alleviated thereby. A fine equip- 
ment is being installed, and under the 
supervision of Dr. Lewis Jones, the 
talented chief of the electrical department 
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of that hospital, no doubt good work will 
be accomplished. 


Some idea of the magnitude of the 
London County Council’s electric. tram- 
way system in London may be gathered 
from the fact that it has been resolved 
to spend £981,497 for the reconstruction 
of the Westminster to Tooting line, the 
establishment of the Greenwich power sta- 
tion with its attendant substation, and 
a temporary power station at Lough- 
borough. In addition to this another 
£152,000 is to be spent in erecting car 
sheds, and £31,000 is to be spent on addi- 
tional land on the same connection. 
Among other matters, the council also 
has under consideration a system of me- 
chanical traction in connection with its 
fire brigade. 


A good deal of interest is now being 
evinced in the accounts of the first com- 
pleted year’s working of the municipal 
telephone undertakings at Glasgow and 
Tunbridge Wells. The anti-municipal 
advocates are chiefly concerned and, of 
course, are not lacking with an argument. 
In spite of this, however, the published 
accounts are not quite as clear to an im- 
partial mind as they might be, especially 
with regard to paying off loans granted by 
the Local Government Board, but apart 
from this there can be no doubt that mu- 
nicipal telephony has been the means of 
considerably decreasing the subscriptions 
and thereby benefiting the subscriber, 
whether at the expense of the ratepayers 
or not really remains to be demonstrated. 


The Wellington, New Zealand, munici- 
pality some time go advertised for a city 
electrical engineer and subsequently ap- 
pointed an Englishman in the person of 
Mr. W. R. Wright, who was at the time 
in the employ of an English municipality. 
Whether this be cause and effect I know 
not, but it is now announced that tenders 
for the plant at Wellington are to be in- 
vited from English firms, and Mr. Wright 
is coming to London to see the matter 
through. . 


Now is the period of the issue of the 
half-yearly accounts of commercial un- 
dertakings, and a perusal of these for the 
steam railway companies reveals the same 
complaint which has been existent for a 
number of half years now. With the 
Great Northern Railway Company there 
was a falling off in the passenger receipts 
of over £5,000, put down to electric tram- 
way competition, especially in Yorkshire, 
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and the Lancashire & Yorkshire com- 
pany has noticed a similar drought. It 
is to be feared that this is the only per- 
suasion that will induce such companies 
to seriously consider electric traction for 
their lines. 
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Some “inspired” newspaper paragraphs 
are going about anent wireless telephone 
experiments over long distances, under- 
ground, by means of the Armstrong- 
Ohrling patents, which a little time ago 
were being rather badly cut up by the 


343 


technical press owing to the inventor’s 
aversion to a thorough inspection of the 
apparatus. It is now stated that the 
£175,000 capital of a company soon to be 
formed has been subscribed privately. 
London, August 30. A. W. 


The London County Council’s Conduit Tramways. 


WO of the three photographs pre- 
sented with this short article are 
typical views of the roadwork 

which is now being busily pushed forward 
in connection with the London . County 
Council’s system of conduit electric tram- 
ways in the south of London. In London 
proper, that is within the area covered by 
the London Government Act of 1900, this 
is the first attempt at anything approach- 


THe LONDON, ENGLAND, COUNTY CoUNCIL’s 
CONDUIT TRAMWAYS. 


ing mechanical traction on a large scale 
(there have been several short lengths of 
cable track both north and south of Lon- 
don), and the operations of the London 
County Council are being watched with 
tremendous interest, only a very few 
miles of the London United Electric 
Tramways Company’s system being 
within the administrative county of Lon- 
don. 

In the matter of expert advice, the 
council has probably the best that we have 
on this side. Some two and one-half or 
three years ago Professor A. B. W. Ken- 
nedy was retained as consulting engineer 
and subsequently made a visit to the 
United States for the purpose of report- 
ing upon the best system of electric trac- 
tion to fit in with the circumstances of 
Narrow streets and congested traffic. The 


result of his report was the adoption of 
the conduit system as affording the fewest 
objectionable features. A short time 
afterward, the middle of the year 1900, 
the first tramways exhibition ever held in 
London, or even England, was opened, 
and the Westinghouse Electric and Manu- 
facturing Company had on view a length 
of conduit tramway in actual operation. 
This exhibit was, at the close of the ex- 
hibition, bought by the council for ex- 
perimental purposes, and the final result 
was a modified conduit devised by Pro- 
fessor Kennedy. Since then things have 
moved along with great speed. The 
council appointed Mr. J. H. Rider, then 
lighting and traction engineer at Ply- 
mouth, to be its electric tramways en- 
gineer, who has since been hard at work 
in the interests of the council. ' 
At the present time the whole of the 
track equipment for a number of miles 
of lines, now being worked by horses, has 
been ordered, and all the plate-laying 
work has been contracted for with Messrs. 


tract for the cast-iron yokes and road- 
boxes to the Anderson Foundry Company, 
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THE LONDON, ENGLAND, COUNTY COoUNCIL’s 
CONDUIT TRAMWAYS. 


1,500-K1LowATT GENERATOR FOR LONDON, ENGLAND, COUNTY CouNCIL’s TRAMWAY SYSTEM. 


J. G. White & Company’s London house, 
which, by permission, have sublet the con- 


of Glasgow, Scotland. For the purposes 
of the cables in connection with these 
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lines, too, 1,000,000 stoneware ducts are 
on order. In addition to this, however, a 
contract for 100 cars has been placed with 
Messrs. Dick, Kerr & Company, of Lon- 
don, with the stipulation that the plow 
devised by Messrs. J. G. White & Com- 
pany shall be fitted, a plow which is 
already at work in Paris. The seating 
capacity of these cars is sixty-six pas- 
sengers, thirty-eight outside and twenty- 
eight inside. A reversed stairway will be 
employed, which has the effect of giving 
greater space for a few more passengers 
outside. The electrical equipment will 
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be on English standard lines, with series- 
parallel controllers, etc. 

Messrs. Dick, Kerr & Company also 
have the order for the equipment of the 
power-house for these tramways. This in- 
clude two 1,500-kilowatt, continuous- 
current generators driven by Ferrante 
engines at 150 revolutions per minute, two 
1,500-kilowatt, three-phase generators 
also driven by Ferrante engines, one 700- 
kilowatt motor-generator, and a number 
of 350-kilowatt motor-generators and 
other small plant. The photograph of the 
dynamo herewith, although not being 
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given as one of the actual London County 
Council machines, is a standard continu- 
ous-current type turned out by the Eng- 
lish Electric Manufacturing Company, for 
whose goods Messrs. Dick, Kerr & Com- 
pany are sole selling agents, and it is 
typical of what will be eventually installed 
as far as the continuous-current ma- 
chinery is concerned. | 

At the present stage of the construction 
work it is impossible to give any further 
particulars, but sufficient has been said 
to indicate the lines upon which London 
is being equipped with electric tramways. 
The large proportion of purely British 


machinery being ordered is also note- 
worthy. 


The Electric Lighting of a Scotch Museum. 


N INTERESTING electric lighting 
A installation has recently been put 
into operation at the Edinburgh 
(Scotland) Museum of Science and Art 
in which no less than four distinct 
methods of lighting have been utilized, 
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round to bring the lamps over the gallery 
for cleaning purposes. Another, seventy- 
two inverted arcs are employed for light- 
ing the floors throughout the whole of the 
buildings and in connection with these 
arc lamps are four and one-half feet 


ELECTRIC ILLUMINATION OF THE GREAT HALL OF THE EDINBURGH, SCOTLAND, MUSEUM 
OF SCIENCE AND ART. 


viz., ordinary arcs, inverted arcs, incan- 
descent and Nernst lamps. For the pho- 
tograph and information contained in 
this short account I am indebted to 
Messrs. Buchan & Hogarth, of Edin- 
burgh, who have been responsible for the 
design of the work, acting under orders 
from his Majesty’s board of works. 

In the Great Halls, one of which is 
shown, ninety-two 10-ampere Crompton 
arc lamps are erected, hung on specially 
designed brackets which can be swung 


diameter concave reflectors, and an ab- 
sence of shadow is claimed as the result. 
In addition, some 600 ordinary incandes- 
cent lamps light the workshops, stores, 
offices, etc. 

The Edinburgh corporation supplies the 
necessary current through two-pole serv- 
ices for the lighting to main distributing 
boards, whence distribution is made to 
thirteen subdistributing boards. The 
large gas ring in the centre of the large 
hall is to be removed, and it is 


- tute. 


noteworthy that the estimates show 
that some 40,000 candle-power of 
gas lighting can be replaced by 


an electrical installation of more than 
double that capacity at about half the 
cost of upkeep annually. Many of the 
valuable machinery models are also to be 
put into electrical operation, and several 


other applications of electricity for work- 


shop and heating purposes are contem- 
plated. 


oo eee 

The new regulations concerning the 
matriculation examination of the London 
University are now available, and can be 
obtained on application to the registrar 
of the university, at the Imperial Insti- 
It will be remembered that 
under these regulations Latin will no 
longer be a compulsory subject, and me- 
chanics may be substituted for it. This 
will be a great boon to engineers who 
wish to take the university degree, and 


who find their recollection of Latin in- 
sufficient to meet the requirements of the 


university. 
> 


It has been suggested that the wireless 
telegraph offers a means of enabling 
Greenwich or other astronomical time 
being sent to ships at sea for the correc- 
tion of their chronometers and the find- 
ing of their longitude. Distinct signals 
have already been transmitted from Eng- 
land to America, and these are all that 18 
necessary for communicating time. At 
certain hours of the day or night, for ex- 
ample, 1 P. M., a series of wireless signals, 
perhaps ten or twenty, at intervals of one 
second, might be sent from Greenwich 
far and wide as an extension of the time- 
ball signal which now serves for ships 
in the Thames and the Downs. By inter- 


national regulation these time-signals 
could be sratected from other wireless 
signals. 
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Across the Alps in an Automobile. 


Mr. Charles J. Glidden, former presi- 
dent of the Erie Telephone Company, 
with his wife and Mr. and Mrs. Dudley E. 
Waters, of Grand Rapids, Mich., recently 
completed a 4,000-mile European tour in 
an automobile. An experienced chauffeur 
accompanied them. A photograph of the 
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International Association of Municipal 
Electricians. 


The seventh annual convention of the 
International Association of Municipal 
Electricians will be held in Richmond, 
Va., October 7, 8 and 9, 1902. The pro- 
gramme is one of unusual interest to mu- 
nicipal electricians, and in fact to every 
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AUTOMOBILE: Tourna Party, MAKING FouR-THOUSAND-MILE TRIP IN SIXTEEXN-HORSE-POWER 
NAPIER. TAKEN BY PERMISSION OF THE LORD Mayor oF VERONA, ITALY, IN THE ARENA 


OF THE COLISEUM. 


party taken in Italy is reproduced on this 
page. The automobile is a sixteen-horse- 
power Napier. 

They traversed the Arlberg, Brenner, 
Aprica and St. Gothard passes, the latter 
in a snow-storm. Mr. Glidden states that 
the temperature there was so low that it 
froze the gasoline, so that it was necessary 
to come down to Andermatt without 
power. 


practising electrician in the country. The 
discussion of the various papers will no 
doubt be varied and of great interest and 
value to every one present. The papers to 
be presented are as follows: “Municipal 
Inspection and Control,” Walter M. 
Petty, superintendent fire telegraph, 
Rutherford, N. J.; “Relation of Electrical 
Interests to Other Branches of the Mu- 
nicipality,’ Captain William Brophy, 
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Boston, Mass. ; “Classifying of Records of 
Electrical Departments and Standard 
Specifications for Supplies and Con- 
tracts,” Edward F. Schurig, city elec- 
trician, Omaha, Neb.; “Report of Com- 
mittee on Rules for Electrical Inspection 
and Control, Especially with Reference 
to the Occupancy of Streets,” Morris W. 
Mead, superintendent bureau of elec- 
tricity, Pittsburg, Pa.; “The Telephone 
Service in Connection with Fire and 
Police Signal Systems,” Jerry Murphy, 
superintendent police telegraph, Cleve- 
land, Ohio; “Electrical Government,” 


A. S. Hatch, assistant superintendent 
public lighting commission, Detroit, 
Mich.; “Joint Use of Conduits,” Charles 
F. Hopewell, city electrician, Cambridge, 
Mass. Mr. Hopewell will also give his 
illustrated lecture of “Fire and Police 
Telegraph.” . 

The headquarters of the association will 
be at Murphy’s Hotel, where officers and 
committees will be in attendance to see 
to the welfare of the members and guests. 


The Hagneck Installation. 


Light and power are delivered by the 
Actiengesellschaft Elektricitäts, Hag- 
neck, Switzerland, station under the fol- 
lowing conditions: 

TARIFF FOR INCANDESCENT LAMPS. 
10 C.-P. 16C.-P. 25 C.-P. 82 C.-P. 


Fes. Fes. Fes. , 
More than 1,000 hours re 
per year........... 13.50 21 33 42 
400 to 1,000 hours per 
BP Aayi aE ray oe ek 25 82 
ours per year... 10.59 16.50 
With iola. mini- a 
mum rate.......... 2.0 4.£0 7 9 


Rate for use, 0.35 Fe. per kilowatt- 
hour. | 


TARIFF FOR ARC LAMPS. 
Pressure about 35 volts. 
185 Fcs. per year and per lamp of from 10 to 12 amperes. 
180 2 £6 ee 15 et 17 ê 
I5 os +b 20 (X 2 ot 
TARIFF FOR ELECTRIC MOTORS. 


Class A, applicable to motors operated 
eleven hours per day. 
gee Fes. aie per h -p. and per year, Fea. 27.00 ` 


61.25 
| o" = * 112.50 


One to 100 horse-power and more ac- 
cording to contract. 

Class B, applicable to motors operating 
continuously day and night. 

The prices mentioned above, with an 
increase varying up to thirty per cent, 
according to the duration of the work. 

Class C, applicable to motors operating 
only during the day, and not during the 
hours of lighting. 

The prices given above with reduction 
of thirty per cent. 

Class D, applicable to motors not in- 
cluded in the former classes—motors 
operating with great changes of load, 
railway motors, etc. Special agreements 
are made in each case in consideration 
of the character of the work. 
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Electrotherapeutics at the World’s 
Fair of 1904. 

What will probably go down into his- 
tory as one of the most important and łn- 
joyable conventions of the American 
Electrotherapeutic Association closed on 
September 4. The convention assem- 
bled at the Kaaterskill Hotel, Catskill 
Mountains, on September 2, and every- 
thing combined to make the setting of the 
meetings all that could be desired. The 
papers on the treatment of cancer by the 
X-ray attracted the burden of attention 
and brought out most interesting, perti- 
nent and profitable discussions. There 
were, however, a number of most valuable 
papers read which bore upon other phases 
of the electrotherapeutics; in fact so 
comprehensive was the programme that 
each session had a new attractiveness, 
and, as a result, the readers faced large 
audiences at all times. 

Among the important matters consid- 
ered by the convention was the place to be 
given to electrotherapeutics at the World’s 
Fair of 1904. The subject was presented 
to the convention through the president 
by recommendation of the executive com- 
mittee, and a very animated discussion en- 
sued. The trend of the discussion showed 
that the members were greatly interested 
in having a true picture of what is being 
accomplished in electrotherapeutics along 
strictly scientific lines presented for the 
criticism of the world. There was a strong 
feeling that too much light can not be 
thrown upon electrotherapeutic methods; 
that no effort is too great which will 
stimulate the medical and electrical pro- 
fessions to earnest search after truth; that 
every effort must be made to instil confi- 
dence in that which is good and brand 
with its proper mark all charlatanism. 
At the close of the debate, by unanimous 
. vote of the convention, the following reso- 
lution was passed : 

WuHeErEas, There is to be held in the 
city of St. Louis, in 1904, an exposition 
of the arts and sciences of the world, as an 
expression of our advanced civilization ; 
and 

WHEREAS, We understand that the 
provisions to be made for the exhibit of 
the progress of electricity will be ade 
quate and feel that electrotherapeutics are 
deserving of special recognition ; 

Resolved, That the American Electro- 
therapeutic Association heartily com- 
mends and supports the plans that have 
been inaugurated for organizing an elec- 
trotherapeutic exhibit commensurate with 
the dignity and importance of this branch 
of electricity. 

There was a strong sentiment ex- 
pressed in the discussion of this resolu- 


tion in favor of the association being rep- 
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resented at the exposition by an appro- 
priate exhibit of the work which it has 
accomplished, and to further the project 
and to lend such assistance as may be pos- 
sible to the department of electricity in 
arranging for the general electrothera- 
peutic exhibit at the exposition by vote 
of the convention, the president of the 
association was empowered to appoint a 
special committee of the association on 
electrotherapeutics at the Louisiana Pur- 
chase Exposition. 

Professor W. E. Goldsborough, chief of 
the department of electricity at the ex- 
position, was present at the convention, 
and by invitation of the president ex- 
plained the plan and scope of the exposi- 
tion and the immensity of this inter- 
national undertaking. His address was 
received very warmly by the members, 


and a strong sentiment developed in favor 
of holding the 1904 meeting of the asso- 
ciation in St. Louis. 


oe ae 
The World’s Fair, St. Louis, Mo., 
1904. 

The accompanying diagram gives a 
partial idea of the layout of the different 
buildings in the proposed fair grounds 
for the Louisiana Purchase Exposition, 
to be held at St. Louis, Mo., 1904, 
commemorating the centennial of the 
purchase of the Louisiana territory 
by the United States from France. 
Dedication of the grounds and build- 
ings of the fair will be held with 
fitting ceremony on April 30, 1903, 
the centennial anniversary of the pur- 
chase, and the exposition will open one 
year later. The price paid for the 
Louisiana territory was $15,000,000, and 
the land acquired was about 1,009,000 
square miles—more than double the 
area of the United States at that time. 
The total area of land acquired for the 
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fair to date is 1,142 acres. The total 
funds to date, including the state and 
government appropriations, are $20,000,- 
000. The United States Government ap- 
propriations include $5,000,000 for a 
general fund, $450,000 for a building; 
$800,000 for exhibits; $40,000 for an 
Indian exhibit, $8,000 for a life-saving 
station ; $250,000 for a Philippine exhibit, 
to be paid from the insular treasury. 
The city of St. Louis has appropriated 
$5,000,000, and the citizens of St. Louis 
have subscribed $5,000,000. The state 
of Missouri has appropriated $1,000,000. 

Twenty-three states and territories 
have made appropriations, the largest, 
next to Missouri, being the Illinois ap- 
propriation of $250,000. Others are as 
follows: Arizona, $30,000; Arkansas, 
preliminary, $30,000; Colorado, $50,000; 


1 GOVERMINT 

2 TISH COMMISSION 

3 LIBERAL ARTS 

4 MINES ANDO METALLUBGY 

© MANUFACTURES 

6 JEXTILES 

7 ART GALLERY 

8 VARIED INDUSTRIES 

9 LLLCTAICITY AND MACHINERY 
10 MACHINERY 

11 JRANSPORTATION 

13 FORESTRY AVOSISH AND GAME 
13 LOUCATION AND SOCIAL LOONOMY 
14 ADMINISTRATION 
15 YYSICAL CULTURE 
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Georgia, $50,000; Indian Territory, pri- 
vate subscription, $100,000; Iowa, $125,- 
000; Kansas, $75,000; Maryland, $25,- 
000; Massachusetts, pending, $25,000; 
Minnesota, $50,000; Mississippi, $50,- 
000; New York, $100,000; Ohio, $75,- 
000; Oklahoma, $20,000; Pennsylvania, 
$35,000; Porto Rico, $20,000; South 
Carolina, preliminary, $2,500; South 
Dakota, $33,000; Texas, private sub- 
scription, $250,000; Washington, pre- 
liminary private subscription, $10,000; 
Wisconsin, $25,000. The large exhibit 
buildings will be fifteen in pumber, and 
the approximate area of space in all 
buildings will be 200 acres, or 8,700,000 
square feet. The main group of build- 
ings are arranged in the form of a fan, 
the art palaces forming the apex at the 
southwest. The main entrance is to be 
upon the Grand avenue, at the north- 
west corner of the grounds. | 

The President on July 1, 1902, issued 
a proclamation, in accordance with the 
act of Congress, announcing to the world 
the postponement until May 1, 1904, 
of the opening of the Louisiana Pur- 
chase Exposition, 
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The American Electrochemical 
Society. 

The second general meeting of the 
American Electrochemical Society will be 
held at Niagara Falls, September 15, 16, 
17 and 18. The headquarters of the so- 
ciety will be at the International Hotel. 
The mornings will be devoted to the read- 
ing of the papers, and the afternoons and 
evenings to social meetings. Members 
and guests are requested to register and 
receive their badges as soon after arrival 
as possible. Badges will be given to all 
members in good standing, and to appli- 
cants for membership who have deposited 
an initial fee. Special badges will be 
provided for guests, who must be intro- 
duced by a member. While the local com- 
mittee has not completed its arrangements 
in detail, it is understood that visits will 
be arranged to a number of installations 
of especial interest to electrochemists. A 


ladies’ committee has been appointed, and- 


ladies are cordially invited, and it is 
hoped that many will attend. 

The programme as announced is aa 
follows: 

Monday morning, September 15, at 
nine o’clock—Meeting of board of di- 
rectors at International Hotel. Ten 
o’clock—Reading and discussion of the 
following papers: Francis A. J. Fitz- 
gerald, Niagara Falls, N. Y.: “Note on 
Testing Carbon Electrodes ;” twenty min- 
utes. Professor J. W. Richards, Ph. D., 
Lehigh University, Bethlehem, Pa.: “Ef- 
ficiency of Electric Furnace Operations ;” 
twenty minutes. P. G. Salom, Philadel- 


phia, Pa.: “Additional Notes on Lead 
Reduction ;” fifteen minutes. Alfred T. 
Weightman, Niagara Falls, N. Y.: 


“Cathodic Reduction;” thirty minutes. 
Professor Kahlenberg, Ph. D., University 
of Wisconsin, Madison, Wis. : “Differences 
of Potential Between Metallic Cadmium 
and Solutions of Cadmium Iodide in 
Various Solvents;” seven minutes. 

“Monday afternoon, September 15, at 
2.30 o’clock—Inspection of power-house 
of Niagara Falls Power Company and 
visits to electrochemical works, to be ar- 
ranged by the local committee, starting 
from the International Hotel. 

Monday evening, September 15, at 
seven o’clock—Reception in the parlors 
of the International Hotel. A ladies’ 
committee will cooperate. Eight o’clock 
—Banquet for members and ladies, fol- 
lowed by a ball at the International 
Hotel. 

Tuesday morning, September 16, at 
9.30 o’clock, in the auditorium of Natural 
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Food Company’s building—Reading and 
discussion of the following papers: Mr. 
R. S. Hutton, Owens College, Manchester, 
England: “The Fusion of Quartz in the 
Electric Furnace ;” twenty minutes. Mar- 
cus Ruthenberg, Philadelphia, Pa.: “De- 
velopments in Electrometallurgy of Iron 
and Steel;” thirty minutes. Professor 
H. T. Barnes, Ph. D., McGill University, 
Montreal, Canada: “Theory and Prac- 
tice of Continuous Flow Calorimetry ;” 
thirty minutes. Carl Hering, Philadel- 
phia, Pa.: “An Apparent Electrochem- 
ical Paradox ;” ten minutes. C. J. Reed, 


Philadelphia, Pa.: “Some Phenomena of. 


Electrolytic Conduction ;” thirty minutes. 
Professor Henry S. Carhart, LL. D., Uni- 
versity of Michigan, Ann Arbor, Mich.: 
“The Nickel Concentration Cell;” ten 
minutes. Professor W. E. Goldsborough, 
Ua Fayette, Ind.: “Electrochemistry at 
the World’s Fair, St. Louis;” thirty miv- 
utes. 

Tuesday afternoon, September 16, at 
2.30 o’clock—Visits to works and places 
of interest, to be arranged by the local 


committees, starting from the Inter- 
national Hotel. 
Tuesday evening, September 16— 


Special searchlight trip on the Niagara 
Gorge Railway. : 
Wednesday morning, September 17, at 
9.30 o’clock, in the music room of the 
International Hotel—Reading and dis- 
cussion of the following papers: Arvid 
Reuterdahl, Providence, R. I.: “The 
Electronic Hypothesis and Its Applica- 
tions;” thirty minutes. Professor John 
Langley, Ph. D., Cleveland, Ohio: “Elec- 


trochemical Polarization ;”’ twenty min- . 


utes. Hugh Rodman, Philadelphia, Pa.: 
“Storage Battery Invention;” ten min- 
utes. Woolsey McA. Johnson, New 
Brighton, S. I., N. Y.: “The Electrolytic 
Dissolution of Soluble Metallic Anodes ;” 
ten minutes. C. W. Volney, Ph. D., Key- 
port, N. J.: “On the Electrolysis of 
Sodium Nitrate and the Composition of 
the Developed Gases.” 

Wednesday afternoon, September 17, 
at 2.30 o’clock—Excursion and picnic to 
Dufferin Islands, in Queen Victoria Park. 
The house and grounds of the Niagara 
Falls Country Club will be open to mem- 
bers for golf, tennis, etc., and may be 
reached by trolley from the hotel. 

Thursday morning, September 18, at 
9.30 o’clock—Reading and discussion of 
the following papers: D. H. Browne, 
Cleveland, Ohio: “Pumps and Other Ac- 
cessories in Electrolytic Plants;” fifteen 
minutes. Professor G. B. Frankforter, 
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University of Minnesota, Minneapolis, 
Minn.: Subject to be announced. Titus 
Ulke, Sault Ste. Marie, Ontario, Canada: 
Subject to be announced. Several other 
papers are expected. 

The local committee is as follows: 
Charles M. Hall, chairman; E. G. Ache- 
son, Charles E. Acker, Frederick M. 
Becket, George F. Brindley, Charles 
Welles Coit, C. L. Collins, 2d, G. E. Cox, 
William F. Doerflinger, Charles S. Dog- 
gett, Francis A. J. Fitzgerald, F. W. 
Haskell, H. A. Irvine, Arthur Lathwood, 
D. R. Lovejoy, James MacMahon, Edgar 
F. Price, H. C. Roller, Edmund S. Smith, 
Thomas E. Steere, F. J. Tone, A. T. 
Weightman, William M. Whitten, all of 
Niagara Falls. 

Entertainment Committee—F. W. Has- 
kell, Charles E. Acker, F. J. Tone. 

Ladies’ committee—A ladies’ com- 
mittee has been appointed. Ladies are 
cordially invited, and it is hoped that 
many will attend. 

Transportation—Owing to the numer- 
ous excursions to Niagara Falls from 
various directions, and the fact that 
most members will take advantage of 
them, it was found impracticable to ar- 
range transportation on the certificate 
plan. 


— EP 


The Annual Meeting of the Street 
Railway Association of the 
State of New York. 


The twentieth annual meeting of the 
Street Railway Association of the State 
of New York was held on Tuesday 
and Wednesday, September 9 and 10, at 
Caldwell, Lake George, N. Y. An 
elaborate programme had been arranged, 
and this was one of the most largely 
attended and interesting meetings in 
the history of the association. There 
were ten papers presented, with ensuing 
discussions by representative street rail- 
way men of the state upon practical 
street railway subjects of interest. There 
was a general discussion of the follow- 
ing subjects: “Accidents,” “The Eco- 
nomical Use of Power by Motormen,” 
and certain portions of the reports sub- 
mitted by the committee on rules. The 
opening feature of the occasion, on 
Monday evening, was in the form of a 
hop at the new Fort William Henry 


Hotel. 

The officers of the association are as 
follows: G. Tracy Rogers, president; 
Edward G. Connette, first vice-president ; 
Addison B. Colburn, second vice-presi- 
dent; Henry A. Robinson, secretary and 
treasurer. 
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Communications. 


Publicity. 
To THB EDITOR OF THE ELECTRICAL REVIEW : 


It may interest you to know that your 
paper circulates throughout the various 
trades. Since the article about this com- 
pany appeared in your last issue we 
have been flooded with letters, and over- 
run with representatives of all classes 
of machinery makers and supply dealers. 
Our move was unknown until you gave 
it publicity. 

HUNGERFORD ELECTRIC AND 

MANUFACTURING COMPANY. 

New York, September 3. 

; — eee: oS 
The New York State Electrical and 
Laboratory Commission. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 

As a member of the New York State 
Electrical Commission: in reference to the 
establishment of a New York State Elec- 
trical Laboratory, I am sending you a 
copy of a circular letter just issued, and 
would appreciate it very much if you 
would publish it in the ExectricaL RE- 
VIEW in order that the matter can be pre- 
sented fully to the electrical profession. 
I am quite sure that you will agree with 
me as to the importance of the question, 
and I know of no better way to set it 
forth than through the columns of your 
paper. H. W. Buck. 

Niagara Falls, N. Y., September 2. 


Epwarp A. Bonp, Chairman. 
CHARLES P. STEINMETZ. 
HaRoup W. Brce. 
STATE OF NEW YORK, 
STATE ELECTRICAL LABORATORY 
COMMISSION, 
ALBANY. 
August 15, 1902. 


Dear Sir: At the recent session of the 
New York State Legislature an item in 
the Supplemental Supply Bill was passed 
appointing an electrical commission for 
the following purpose: 

“For investigating as to the necessity 
for the establishment of a State Electrical 
Laboratory to provide independent, 
authoritative information on questions of 
electrical science, and an official stand- 
ardizing laboratory for electrical measur- 
ing instruments, apparatus and standards 
for the protection of municipalities and 
the general public in the use of electrical 
energy and of the producers of electrical 
energy. Said Commission is hereby di- 
rected to report to the Legislature at the 
opening of the session of nineteen hundred 
and three, and if, in their judgment. the 
establishment of said electrical laboratory 
is necessary, to prepare and submit im 
connection with their report detailed 
plans and specifications for the construe- 


tion and equipment of such laboratory, 
accompanying said plans with a specific 
and detailed statement of the cost there- 
of.” 

With the extension of the uses of elec- 
trical energy, which is rapidly taking 
place, public and private interests become 
more and more dependent upon electrical 
operations and the need for an official in- 
stitution, authoritative by its high stand- 
ing and government relationship, becomes 
evident, to serve as arbitrator in disputes 
arising from conflicting interests and for 
purposes of standardization. 

The following is the capitalization of 
corporations in New York State engaged 
in business involving the use of elec- 
tricity: 

(a) Electric railroads, electric light and 
power stations, telegraph and tele- 
phone companies...........+.eesee0- $1, 462,615,595 


Cb) Companies engaged in the manufac- 
ture of electrical apparatus......... 217,974,695 


From these figures an idea can be ob- 
tained of the importance and extent of the 
interests involved. 

In the present status of the distribution 
of electrical energy, disputes arise, among 
other causes, from the following: 

(1) From mutual induction, static or 
magnetic, between independent circuits, 
especially betwcen circuits carrying large 
currents or high potentials and circuits 
used for the transmission of intelligence, 
such as telephone, telegraph, fire-alarm, 
railway block signals, ete. 

(2) Accidents to life resulting from 
conditions frequently not clearly under- 
stood at the time of accident, such as 
crossing of circuits, failure of insulation, 
etc.; also from insufħicient warning 
notices on circuits of dangerous poten- 
tial. 

(3) Between producers of electrical 


energy and public consumers, such as 


municipalities in street lighting contracts, 
involving the quantity of light supplied, 
the trouble arising from lack of officially 
standardized photometric methods. 

(4) Between producers of electrical] en- 
ergy and public and private consumers 
on the quantity of current or energy sup- 
plied, resulting from inaccuracy of 
meters or methods of measurement. 

(5) From electrolysis in railway and 
other grounded systems. 

(6) From risk and damage to property 
from fire caused by defective insulation of 
circuits. 

(7) Between producers and consumers 
of electrical energy and fire insurance 
underwriters on methods of installation. 

(8) Between independent interests 
having adjacent distributing circuits un- 
derground from damage caused bv heat 
in short-circuits in conduits and subways. 

(9) From damage caused by explosions 
in subwavs and conduits. 

(10) Between manufacturers of elec- 
trical apparatus and purchasers on guar- 
antees for electrical performance. 

(11) Between producers of electrical 
energy and municipalities on the subject 


of transmission voltage of overhead cir- 
cuits. 

(12) Between the producers of elec- 
trical energy and the general public in 
cases of rights of way for very high volt- 
age transmission lines where danger to 
life and property is claimed. 

(13) Between the general public and 
manufacturers of electrochemical prod- 
ucts where destructive fumes and gases 
are claimed to be set free in the process 
of manufacture. 

(14) Many other cases which will un- 
doubtedly arise as the art advances, such 
as interference in wireless messages. 

At present all such disputes, when 
brought to issue, are settled by the courts, 
the decisions being based largely upon ex- 
pert testimony given by those who may 
or may not state with accuracy the facts 
involved. For such expert testimony large 
fees are required, which add greatly to the 
cost of settlement, and this obtains even 
in cases of the most simple and obvious 
decision. No authority exists which can 
be recognized by the courts as official, nor 
any institution where the points involved 
in such disputes could in many cases be 
made the subjects of actual demonstration 
by experiment. 

In the establishment of a New York 
State Ilectrical Laboratory (which could 
serve as a precedent for similar institu- 
tions in other states), it is proposed to 
organize an institution of the highest effi- 
ciency and widest scope, which shall be 
capable of dealing in an authoritative 
manner with all problems which may arise 
in the mutual interests of the people 
of the state: to have its equipment 
such that all phenomena in question 
can be reproduced on a large scale 
and results under various conditions 
demonstrated; to have a complete set 
of standards for the calibration of all 
types of electrical meters; to have an elec- 
troehemical laboratory for demonstra- 
tions and analysis; to have the location 
of the institution such as to be central in 
the state and near to some large source 
of power from which several thousand 
horse-power can be drawn at times for 
experimental purposes by a special trans- 
mission line; and, last, to have the institu- 
tion presided over by a man of high stand- 
ing and ability, assisted by a corps of 
competent assistants, who can carry out 
the work which will be called for by the 
pcople of the state, for merely its cost. 

It is not the intention to have this 
State Laboratorv conflict with the Na- 
tional Laboratory of Electrical Standards 
at Washington, but to have it cooperate 
with it and attend only to such local mat- 
ters in the state which can more properly 
and conveniently be handled within the 
limits of the state. 

As this is a matter of great importance 
to the people of this community, and es- 
pecially to its electrical profession, an ex- 
pression of opinion is solicited by the 
Commission from the people through 
their representative electrical engineers 
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and others. You are cordially invited to 
give your opinion in this matter, either by 
letter or by personal interview with one of 
the Commissioners, expressing your views 
upon the proposed institution as to its 
scope, organization, equipment or loca- 
tion. | 
Epwarp A. Bonp, 
Albany, N. Y. 
CHARLES P. STEINMETZ, 
Schenectady, N. Y. 
Harop W. Buck, 
Niagara Falls, N. Y. 


(Signed) 


Fo omn 
Electrolysis. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 

The attack by the New York Times 
and two or three of its friends on the 
policy in re pipe line electrolysis, advo- 
cated by the ELECTRICAL REVIEW, may or 
may not tend to popular enlightenment, 
but to technical readers it is certainly far 
from destitute of food for mirth. The 
veriest technical Dryasdust will plead 
guilty to a relish for “a little nonsense 
now and then,” and the thanks of your 
readers are due you for opening your 
columns to the latest installment, how- 
cver unprofitable as a contribution to 
scientific literature, of the diverting series 
in your issue of August 16. 

It seems necessary to explain to your 
correspondent, what he is apparently too 
busy to look up for himself, that the elec- 
trolytic destructibility of metal is no sort 
of a function of its conductivity, but is 
measured by its electrochemical equiva- 
lent. This electrochemical equivalent, it 
may further be explained, is the weight 
of metal dissolved or deposited in a given 
electrolyte by unit current in unit time. 
It is proportional to the combining num- 
ber of the compound formed by the elec- 
trolysis which your correspondent may 
find in any text on chemistry. For ex- 
ample, the electrochemical equivalent of 
copper in cuprous chloride, CuCl, is 
0.00325, meaning that that fraction of a 
gramme will be dissolved or deposited in 
one second in a cuprous chloride solution 
by one electromagnetic (C. G. S.) unit of 
current. In cupric chloride, Cu,Cl,, the 
value is 0.00649. For aluminum, in 
AlCl, the value is 0.00093; for plati- 
num, in PtC),, it is 0.00503 ; for iron, in 
FeCl, the value is 0.00191; in FeCl, 
it is 0.00286. But the specific resistances 
of these metals are as follows: Copper, 
1.598; aluminum, 2.912; platinum, 
9.054; iron, 9.714, or nearly that of 
platinum. In a word, the rate of cor- 
rosion of a metal by electrolysis, “condi- 
tions of current remaining the same,” has 
about as much to do with its conductivity 
a3 with the hieroglyphics on Cleopatra’s 
Needle, and the answer to that “im- 
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portant question” propounded by the 
Times, “When was it discovered that elec- 
tricity is destructive of a good con- 
ductor?” will have to be left to the re- 
sourceful brain that devised the conun- 
drum. 

Possibly, however, your late correspond- 
ent. means, what the Times did not, 
merely that a  well-conducting (and 
heavily charged) pipe line will suffer less 
from electrolytic corrosion than a non- 
conducting line, although this, so far from 
being a new point not yet met, harks back 
directly to the main bone of contention. 
Of course such a line will not suffer under 
ideal conditions; but how long will these 
conditions be maintained in practice? The 
distribution of currents in the piping will 
vary with the location and number of cars, 
with the changes of the earth from wet to 
dry, with the introduction of new pipes 
and other metallic conductors, and even 
with varying earth currents, whose mag- 
nitude is often unsuspected by those who 
have not tested for them. With every im- 
provement in the continuity of the piping 
more and larger currents will be invited 
to enter it, and the difficulty of confining 
the escape of these currents to their legiti- 
mate outlets will be increased. Not only 
that, but each unsuspected break in the 
pipe bonding will be more swiftly dis- 
astrous. If any system of bonding so ab- 
surdly simple as your correspondent pro- 
poses, by scoring the spigot and tamping 
the lead against it, were practically suc- 
cessful, a grateful engineering fraternity 
would call him blessed. But how long, 
pray, would such a “bond” give elec- 


trically perfect contact, with expansion 


and contraction, hydrostatic internal 


pressures, corrosive gases and periodic up- 


heavals of adjacent earth and pavements 


all at work to loosen it? Street railway 
men would be devoutly thankful if, with 
nothing but temperature and wheel im- 
pact to contend with, they could maintain 
their much more substantial rail-bonds 
without constant inspection and renewals. 

In a word, bonding the pipe line in- 
vites currents to enter it ad lib, and it in- 
vites trouble in equal measure because it 
is dependent for success upon perfect 
bonds throughout, and perfect metallic 
connection at all points of leaving. The 
insulating joint system, the exact con- 
verse of this, once properly installed will 
practically maintain itself. 

As to the practical working out of the 
latter system, your correspondent may be 
interested to know that, using no better 
material than vulcanized fibre, a most un- 
promising insulator when subjected to 
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moisture, a joint may be made which, 
when submerged in a salt marsh, will have 
a resistance exceeding fifty ohms for a 
five-inch cast-iron pipe. One hundred 
joints of this resistance would make a 
total of 5,000 ohms for the particular path 
offered by the pipe line, and a return drop 
of fifty volts impressed upon such a pipe 
line would send through it a current of 
only one one-hundredth of an ampere, 
even though the pipe line were connected 
to the rail return at one end, and to the 
negative terminal of the dynamo at the 
power-house at the other. The line on 
which a difference of potential of fifty 
volts would exist between the ends of 
the return would, it is safe to say, be 
several miles in extent, which would make 
an installation of this number of joints a 
very small item in comparison with the 
costly alternatives which would afford 
equal protection. 

Unquestionably the piping systems of a 
large city may sometimes be so complex 
that even this would be impracticable, but 
in such cases the traffic usually justifies an 
insulated return in a slot conduit, or the 
rail return might be divided into sections, 
each connected with an overhead return, 
but in any case the current should be 
kept out of the piping systems rather than 
encouraged to enter them, and insulating 
joints wherever feasible will be a power- 
ful aid to this end. 

In conclusion, one may be pardoned 
for expressing admiration for the sang 
froid with which your correspondent as- 
serts that the blunders in the New York 
Times editorial “did not bear materially 
on the main question.” Possibly not; but 
if so, what are we to understand from his 
line of argument is the main question? 
“Electrolysis and conductivity have 


nothing to do with each other,” 
he says in effect. “But I maintain 
that the current never leaves the good con- 
ductor, and if that isn’t the same thing, it 
is near enough. The electrolyzing cur- 
rent does not snap off in sparks? Well, 
what of it? It gets away with the metal, 
anyhow, doesn’t it? Lead is not an in- 
sulator? Well, if it isn’t an insulator it 
is a conductor, and I propose to employ it 
in that capacity. Wet earth has a higher 
resistance than cast iron? Not enough 
higher, surely, to make an insulating 
joint effective? What? Twenty million 
times as much? Bah! A mere detail. 
A true scientist would scorn to notice such 
a trifle. I should, at least. ‘The con- 
clusion, the intent was all there, if the 
facts and premises were not; and besides, 
the argument did not depend on that more 
than on the other points. There is too 
much of this caviling and quibbling 
among the members of—ahem—our pro- 
fession.” HERBERT L. TowLE. 
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Electric Cranes. 


HE INCREASING use of electric 
T cranes affords the best possible evi- 
dence of the growing favor with 
which these devices for the rapid hand- 
ling of material are regarded in all the 
large engineering works of the world. In 
the United States electric power has vir- 
tually displaced steam as a motive force 
for this class of equipment, and it is sig- 
nificant that one of the most striking 
features of the “American invasion”? of 
the European machinery market is found 
in the commissions executed abroad dur- 
ing recent years by American builders 
of electric cranes. With the growth in 
popularity of the electric traveling cranes 
has come a proportionate increase in the 
power and range of usefulness of these 
machines until there are now in use elec- 
tric cranes ranging in capacity from 5 to 
150 tons. 

An approved type of electric crane is 
the standard double-drum electric travel- 
ing crane which is made in a wide range 
of capacities, all of which are, however, as 
a‘ rule, built to the same specifications 
throughout. Every trolley in a crane of 
this type has two drums turned and 
grooved in the lathe and of ample size 
to take the necessary length of chain or 
rope at a single wrap, and in each case 
there are but two reductions in speed be- 
tween the hoisting motor pinion and the 
drum gears. These reductions are made 
in oil-tight cases, and all the gears are 
cast from solid stock—usually gun iron 
or semi-steel—and run in pinions cut 
from forged steel blanks. 

A main brake is provided for sustain- 
ing the load after it is hoisted and to 
regulate its speed when lowering it. The 
greater portion of the load generally 
comes on the sheaves placed in the girth 
between the two trolley sides, but the 
strain on the two parte of the chain which 
lead to the drums must be met and con- 
trolled by the brake. Apparently the load 
is lowered by running the hoisting motor 
backward, but in reality, though indi- 
rectly, the load is made to slide down on 
a film of oil between a stationary and a 
sliding surface. Being automatically sus- 
tained at all times, the load can not run 
down through carelessness of the oper- 
ator, or temporary interruption of the 
current, but it must be pushed down by 
reversing the hoisting motor which is 
under perfect control of the operator sta- 
tioned in a cage at one end of the bridge. 


By Waldon Fawcett. 


In order to stop the hoisting motor 
quickly and positively the motor is fitted 
with a simple and powerful automatic 
brake of sufficient strength to sustain the 
full load of the crane independently of 
the main brake. This brake is a part of 
the motor proper, and is operated by the 
current which passes through it. The 
trolley is carried by four double-flanged 
chilled wheels, carefully ground to uni- 
form diameter and fitted with steel axles 
which run in bronze bearings. Two of 
these wheels are connected and driven 
through suitable gearing by a motor fas- 
tened to the side of the trolley. 


erate span single web girders are utilized 


and for long spans box girders are em- 
ployed. 


All motors used are especially designed 


for crane service. They are of the four- 


pole steel-clad type and have enormous 
starting power and very slow speeds. The 
winding is so proportioned with reference 


to other parts that every motor when 
tested far above its rated capacity is en- 
tirely free from sparking or undue heat- 
ing. The armatures are all of the tunnel- 
grooved type, fitted with mica insulation 
and with coils of equal strength and in- 
dependent insulation. The commutators 
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ELECTRICALLY OPERATED FIFTEEN-TON TROLLEY. 


The general design and construction of 
the bridge are such as to secure the great- 
est possible stability. The girders are 
proportioned so that the stress produced 
by the maximum load does not exceed 
one-fifth of the ultimate strength of the 
material in the lower flanges, while the 
flanges are designed and proportioned to 
easily resist the lateral strains which oc- 
cur by suddenly stopping and starting the 
bridge when fully loaded. Medium steel 
having an ultimate strength of 60,000 
to 70,000 pounds per square inch is used 
throughout. For three to ten-ton cranes 
of short span the bridge is generally 
made of rolled steel beams and channela. 
For cranes of medium capacity and mod- 


and brush-holders are carefully encased 
to exclude dust and dirt. Each motor 
has its own reversible controller and rheo- 
stat. Injurious arcing is entirely sup- 
pressed by a peculiar arrangement of parts 
and proportions which, it is claimed, adds 
greatly to the life of the controllers. The 
ordinary capacities of the cranes can be 
doubled by using two standard trolleys 
on a single bridge. Auxiliary hoists or 
trolleys are usually geared to run two or 
three times the speed of the main hoist. 
For crane service 240 to 250 volts at the 
generator with not less than 220 volts at 
the motors have become practically the 
standard for crane service. The use of 
110 volts for cranes of small size is not 
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seriously objectionable, but the use of 
500 to 600 volts, especially in foundries 
and steel plants, where dust, moisture and 
metallic oxides soon cover many parts of 
the crane, calls for constant care and 
cleaning to avoid grounds. 

A type of three-motor traveling crane 
with single-drum trolley possessing all 
the important features of the double- 
drum pattern above described has been de- 
signed primarily to meet the requirements 
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by an electric motor placed on the bridge, 
generally near the centre of the span, 
driving a shaft extending across the 
bridge, which is connected by gearing 
with one truck-wheel at each end of the 
bridge. The bridge travel gear is pro- 
vided with a foot brake for quickly check- 
ing the speed of the bridge. The trolley 
consists of a built-up steel or cast steel 
and iron frame, carrying all the mech- 
anism for hoisting and trolley traveling 
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ELECTRICALLY OPERATED SPECIAL INGOT TROLLEY. 


of machine shops and other establishments 
where it is desirable to place a modern 
crane on old or new runways with but 
limited headroom in order to secure higher 
economy in the handling of material. 
The regular three-motor electric travel- 
ing crane consists of two riveted steel- 
plate girders supported at each end by 
heavy steel truck frames carrying the 
truck-wheels. Each girder is provided 
with a system of auxiliary trusses which 
gives the maximum lateral stiffness with 
minimum dead weight. 

In this machine bridge travel is effected 


and motors for the same. The hoisting 
and lowering are effected by an electric 
motor attached to and carried on the 


trolley which drives through a train of 


spur gearing a double-grooved hoisting 
drum of sufficient size to receive the 
entire length of hoisting chain or 
wire rope in a single wrap. The 
load is usually suspended on four parts 
of chain or wire rope, so that hoisting is 
effected by winding two of these parts, 
thus permitting the load to hoist or lower 
only in a plumb line. 

The lowering mechanism is provided 
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with two automatic safety brakes. One of 
these is an automatic safety mechanical 
brake, which controls the load at all times 
under all conditions and prevents the 
possibility of its running down. By re- 
versing the motion of the motor, lowering 
is effected through this brake with 
smoothness and perfect safety. This 
brake is checked by a positive pawl or 
detent. An automatic electrically oper- 
ated brake is so arranged in the electric 
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circuit that when the load is being 
hoisted or lowered the brake is off, but 
will be automatically applied when either 
motion ceases or the current is inter- 
rupted. The purpose of this brake is to 
check the momentum of the armature and 
high-speed parts of the mechanism and 


bring them promptly and quietly to rest. 


The electric motors are series wound 
and will stand the severe requirements 
imposed upon them with scarcely an ap- 
preciable rise in temperature. The con- 
trollers are especially designed for crane 
service and are made with an unusually 
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large carrying capacity. -In the case of 
some cranes of this type, auxiliary hoist- 
ing mechanism is supplied on the trolley 
for obtaining very high speeds for light 
loads, the main hoisting mechanism being 
used for the heavier loads. The capacity 
of this auxiliary hoist is generally about 
one-fourth to one-third the maximum 
capacity of the crane. Cranes are also 
furnished having two trolleys, each trolley 
having complete hoisting and trolley trav- 
eling mechanism. 

Unquestionably the most interesting of 
all electric crane3 are the electric gantry 
cranes and the high-speed cantilever 
cranes, which are in use extensively in 
shipbuilding yards and iron and steel- 
working plants of various kinds, where it 
is desirable to transfer heavy loads at 
high speeds for considerable distances. 
The cantilever cranes, which are the in- 
vention of that eminent engineer, Mr. 
Alexander E. Brown, are in some in- 
stances of fully 350-foot length, and an 
electric motor with three drums, operated 
through special friction clutches and con- 
trolled by a single operator, drives all 
three functions of the crane, no dead 
weight, in the form of motors, being car- 
ried on either the bridge or trolley. The 


electric motors give the average cantilever: 


crane a speed of 200 feet a minute, hoist- 
ing a load of fourtéen tons. The same 
weight can be trollied at a speed of from 
500 to 800 feet a minute, and move along 
the runway at a speed of 750 feet a 
minute. l 
Originally steam was the motive power 
in all cantilever cranes, but within the 
past few years electricity has been intro- 
duced. The pioneer electric cantilever 
crane was installed at the plant of the 
Newport News Shipbuilding and Dry Dock 
Company, at Newport News, Va. One of 
the most difficult problems to be solved 
was to get a motor of sufficient power and 
at the same time of such construction that 
it would handle the widely varying loads 
that were required to be handled at vary- 
ing speeds in proportion to these loads. 
It was found that a single powerful motor 
must be used for all of the motions and 
power of the crane and that it must be a 
substitute for the engines that it replaced. 
On account of the heavy changes of 
current and the sudden variations of load 
constantly occurring it was considered im- 
practicable to allow the motions of the 
motor to be reversed and friction clutches 
were determined upon to control all the 
motions of the machinery. A motor run 
at 110 revolutions for twenty to twenty- 
five horse-power was constructed, and 
wound so that, running at 387 revolu- 
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tions, it would develop seventy-five to 
seventy-seven horse-power with 360 am- 
peres of current and 220 volts. A slow- 
speed motor was a necessity, because if it 
started with a full maximum power at a 
small number of revolutions it could lift 
the light load with the same horse-power 
but with a correspondingly greater or 
double the number of revolutions, whereas 
a high-speed motor, if started at a high 
speed suitable for heavy loads, would not 
lift a lighter load at any greater speed. 

The crane started from a rest with 460 
to 480 amperes of current and as soon as 
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The electric traveling gantry crane is 
a scarcely less interesting type of mechan- 
ism. These cranes have been Galen 
especially to allow long spans and high 
speeds. As in the cantilevers, an elec- 
tric motor, with three drums operated 
through special friction clutches and con- 
trolled by a single operator, drives all 
three functions of the crane. There are 
now in operation electric gantry cranes 
of 237 feet span, both legs being operated 
by one source of power, with a bridge 
speed along surface tracks of 200 to 900 
feet per minute. At the plant of the 
Pennsylvania Steel Company, Steelton, 
Pa., is a five-ton electric gantry crane of 
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it got under headway it ran down to 280 
amperes, and with the crane running 
light over the course averaged 612 
feet per minute, and over the cen- 
tral 300 feet averaged 692 feet per 
minute with about 300 amperes of 
current. With about five tons at the end 
of the cantilever the average speed over 
the course was 626 feet per minute, and 
over the central 300 feet was 750 feet per 
minute with 280 amperes. With a load 
of fourteen tons at fiftv-five feet from 
the centre the crane averaged over the 
whole course 610 feet per minute, and 
over the central 300 feet 690 feet per 
minute with 280 amperes. The average 
voltage was about 220. The favorable 
showing made by this initial electric can- 
tilever crane and the advantage it was 
found to possess on account of its greater 
security against fire, resulted in the plac- 
ing of commissions for such cranes by 
the William Cramp & Sons Ship and En- 
gine Building Company, of Philadelphia, 
and other concerns. 


168 feet span, which has a hoisting speed, 
with full load, of 200 feet per minute; a 
trolley speed of 1,000 feet a minute, and 
a speed of crane along runway of 400 feet 
per minute. At the Homestead, Pa., 
beam yard of the Carnegie Steel Company 
there may be seen a group of seven ten- 
ton electric cranes of the overhead travel- 
ing type operating simultaneously, hand- 
ling structural material, loading cars and 
performing other classes of outdoor 
service. 


A unique form of electric crane recently 
devised is that designed for charging in- 
gots into soaking pit furnaces and taking 
them again from the furnaces and deliver- 
ing to the rolls. The cranes are made to 
handle up to twenty tons. A special type 
of overhead electric traveling crane of 
forty tons’ capacity, for use in handling 
ladles in connection with open-hearth 
steel works, is another novelty. Perhaps 
the most ingenious machine lately in- 
stalled, however, is a ten-ton, three-motor 
electric traveling crane of fifty feet span 
which is in use at the Homestead steel 
works of the Carnegie company and which 
finds its distinctive characteristic in the 
fact that it travels on a circular runway. 
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Reviews of Current Engineering and 


Scientific 


Giving Concisely the Substance of Important 


Apparatus for Testing Bearing Oils and 
Bearing Motals. 

The usual methods of testing lubri- 
cating oils apparently have little connec- 
tion with the use to which the oil is to be 
put. To overcome this, and at the same 
time develop a method which would en- 
able oil to be tested with little expendi- 
ture of time, has been the object of the 
design of this apparatus, described by 
Mr. George Dettmar. It consists simply 
of a specially designed bearing. To en- 
sure a uniform thickness of the film of 
oil it is necessary that the apparatus 
should have but one bearing, as is the 
case in this oil tester. The desired press- 
ure on this bearing is obtained by mount- 
ing on the ends of a suitable shaft two 
heavy dises. By varying these, any press- 
ures can be obtained. The diameter of 
the shaft in this case is thirty millimetres, 
which with a speed of 2,000 revolutions 
per minute gives a circumferential 
velocity of 3.14 metres per second. This 
is above the normal, so that tests at any 
practical velocity are easily within the 
range of the machine. The method of 
operating the apparatus is to bring it up 
to a speed of 2,000 revolutions, discon- 
nect the driving mechanism, and read 
the speed from time to time until the 
machine comes to a rest. The length of 
time which the machine runs after being 
disconnected gives a figure which is in- 
versely proportional to the friction con- 
stant. For testing various samples of oil, 
it is unnecessary to dismantle the ma- 
chine if the bearing is flushed out with 


benzine and dried before testing the next. 


sample. In testing bearing metals, the 
different bearing sleeves are made in two 
or more parts. These can be adjusted to 
the shaft at the same pressure, and neces- 
sarily with the same oil will give the same 
thickness of film. Since the resistance 
coefficient is inversely proportional to the 
thickness of the film, slight differences in 
the radius of curvature of the bearings 
will be compensated for. The advan- 
tages claimed for this apparatus are: 
Simple construction; simple operation; 
very accurate and quickly obtained re- 
sults; many kinds of oil may be tested 
Without dismantling the apparatus; it 
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permits of the study of bearing metals, 

and enables the station to keep a running 

record of the oil supply.—Electrotech- 

nische Zeitschrift (Berlin), August 21. 
a | 


Electrification of the Northeastern 
Railway (London). 


The Northeastern Railway Company 
has determined to adopt electric traction 
on a part of its system on the north bank 
of the Tyne. The total length of track is 
about two miles of four-line track, thirty- 
five miles of double track and four miles 


of single track. The Northeastern Rail- 


way Company has always been noted for 
its readiness to adopt improvements and 


to consult the convenience of the public. — 


In this case it has had the additional 
stimulus of the system of electric tram- 
ways partly built and partly under con- 
struction parallel with its own line. 
Specifications have been issued, covering 
in a general way the installation. All 
work must be completed within twelve 
months of the signing of the contract. 
Each train is to consist of two motor 
coaches and one trailer coach, and is 
to run at an average speed of twenty-two 
miles an hour, including a stop of twenty 
seconds at each intermediate station. It 
is proposed ultimately to have forty-seven 
trains in operation. On one branch of 
the road electric locomotives will be used 
for hauling freight. There will be six 
trains per lour, each weighing 150 tons, 
the section of the road being three-quarters 
of a mile long. The passenger coaches 
will each be forty-nine feet long over the 
frames and thirty-three feet six inches 
between the centres of the trucks. The 
total capacity of each train will be 204 
passengers. There will be one motor to 
each truck, the motor being geared to the 
axle and not driving directly. Electric 
energy is to be supplied to the stations of 
the Newcastle-on-Tyne Electric Supply 
Company, Limited, as three-phase, high- 
tension current at forty periods and 6,000 
volts. It will be transformed at sub- 
station by motor-generators or rotary 
converters to direct-current at a pressure 
not exceeding 650 volts, and this will be 
conveyed to the train by contact rails 
alongside the track. These details cover 
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practically the whole specification, and the 
consulting engineer of the road has been 
rather severely criticised for not drawing 
up more definite plans. He says in the 
specifications: “The system of electric 
traction described in this specification is 
preferred, but consideration will be given 
to alternative tenders based on any other 
system which, in the opinion of the 
tenderer, is suitable for the conditions to 
be fulfilled.” Such indefinite specifica- 
tions as have been put out here can only 
bring a loss of time and afford opportunity 
for regrettable dissensions between the 
railroad and the tendering companies. 
The engineer will have to make the final 
decision, and it is thought that the 
method of procedure adopted in this case 


will result in considerably retarding the 


electrification of other roads.—Engineer- 
ing (London), August 15. . 
a 


Armature Core Discs for Continuous- 
Current Machines. 


In deciding upon the size and type of 
core disc to be used in a machine of a 
new design it is usual to rely upon past 
experience. This method of cut-and-try 
necessitates a great deal of labor. It is 
possible, however, says Mr. F. W. Davies, 
by the use of reliable formulæ to avoid 
much of this work in the preliminary 
calculations. In deciding upon an arma- 
ture core disc, it is necessary to consider 
the question from three points of view— 
electrical, magnetic and mechanical. The 
two distinctive types of core disc—the 
ring and the drum—are considered rela- 
tively, the drum being preferable in most 
cases. In determining the dimensions of 


the core the fundamental ones are the . 


virtual external diameter, the virtual in- 
ternal diameter and the net length. By 
the virtual external diameter is meant, 
in a plain armature, the actual outside 
diameter. In a toothed armature this is 
measured at the bottom of the teeth. In 
an ironclad armature the measurement is 
taken at the bottom of the perfora- 
tions. By the virtual internal diameter 
is meant the inside diameter of the ef- 
fective iron, as measured from the venti- 
lating apertures. The net length is the 
actual length of the iron in the core. The 
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ratio of the external to the internal diam- 
eter may be obtained from the formula: 


A= ¢ — >) d; «d,= virtual internal 


diameter ; k = 0.65 for drum armatures 
and 0.95 for rings, and d equals virtual 
external diameter (p is not defined, but is 
evidently: the number of poles). The 
ratio of the length of the armature to its 
diameter is a matter that depends upon 
the individual designer. A table is given 
for the maximum net length of the core 
in terms of the virtual diameter. This 
varies for drum armatures according to 
the number of magnet poles, being two 
diameters for a two-pole machine, one 
diameter for a four-pole machine, one- 
half of a diameter for an eight-pole ma- 
chine, ete. For ring armatures, the maxi- 
mum permissible length is one-half the 
above. The actual dimensions of the 
core may be determined from the follow- 
ing formula: For dynamos, 
(@—d,) = output in watts 

r. p.m. X number of poles X k 
For motors, substitute in the above “out- 
put in brake horse-power” for “output in 
watts ;” l is the net length of iron in the 
armature; k is equal to 0.02 for dynamos 
and varies from 0.000027 to 0.000018 
for various types of motors. For ring 
armatures, the values of k are approx- 
imately two and one-half times the above. 
Experience points to a width of slot 
which is about equal to the width of tooth 
at the outer circumference of the core. 
The width of the slot at the circumference 
of the core should never exceed one and 
one-half times the length of one of the 
air-gaps. Overhanging teeth are not 
thought advantageous. It is recom- 
mended that the cores be stamped, and 
not milled. For multipolar machines, 
the induction in the armature core and 
teeth should be slightly less than in bi- 
polar machines. In determining the in- 
duction in the air-gap, it is important to 
remember the magnetic fringe at the side 
of each tooth, which makes the effective 
area of the gap greater than it would 
otherwise be. This fringe increases the 
area of the gap by an amount equal to the 
product of the length of the pole-face, 
measured parallel to the shaft, and the 
length of the air-gap for each tooth under 
the pole.—Electrical Review (London), 
August 22. ? 


Test of the Liquid Air Plant at Cornell 
University. 


An interesting efficiency test of a liquid 
air plant has been made by Messrs. Frank 
Allen and William Ambler. The com- 
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pressor is of the four-stage type, the com- 
pressed air passing through these in series, 
being cooled as it leaves each cylinder, is 
finally passed to the liquefier where press- 
ure is maintained at about 180 atmos- 
pheres. A thirty-horse-power, 500-volt 
shunt motor supplies the motive power. 
The mechanical power supplied to the 
compressor was found from the motor 
input and efficiency. This latter was de- 
termined in the usual way by measuring 
the various losses in the motor. Liquid 
air begins to flow from the nozzle of the 
liquefier within ten minutes from the 
time the compressor is started. The time 
taken to collect every 200 grammes of 
liquid air was carefully noted until the 
receiving bulb was full, when it was re- 
placed by another. In the first test, two 
litres were collected. The quantity of air 
liquefied was about five per cent of the 
amount passing through the system. The 
energy made available by this quantity of 
liquid air is computed and is given as 
about ninety-seven and one-half calories, 
due allowance being made for all: losses. 
The results of the first test are as follows: 
Time required to produce 2,700 grammes 
of liquid air, fifty-five and one-half min- 
utes, the rate of production being 2,919 
grammes per hour. The energy made 
available by this liquid air was 284,602 
calories, equivalent to 879,420 foot- 
pounds. The average power supplied to 
the motor was 18,881 watts. The effi- 
ciency of the motor at this load was 87.6 
per cent, giving a delivery of power to the 
compressor of 43,913,052 foot-pounds per 
hour, belt losses being included. The ef- 
ficiency of compressor and liquefier is 
therefore two per cent and the efficiency 
of the plant, including the motor, 1.7 per 
cent. In this test the energy supplied 
was 25.2 horse-power-hours, giving a per- 
formance of 116 grammes per horse- 
power-hour. The results of this test, 
however, did not allow for evaporation 
from the receiving vessel. This loss 
should not properly be charged against 
the producing plant. Experiments were 
thereafter made to determine this loss as 
accurately as possible. They showed that 
a two-litre bulb lost at the rate of sixty- 
five grammes per hour. Making allow- 
ance for this evaporation, the gross out- 
put of the plant is as follows: Net rate 
of production, 2,919 grammes per hour; 
gross rate of production, 3,209 grammes 
per hour; available energy, 312,887 calo- 
ries; gross etliciency of compressor and 
liquefier, 2.2 per cent. The performance 
is therefore 127 grammes per horse-power- 
hour.—Physical Review (New York), 
September. 
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Discharge Nozzles for High Heada. 


In this paper, Mr. W. S. Smith first 
discusses pitting in discharge nozzles. He 
attributes this to chemical action, and not 
to mechanical, and explains his conclu- 
sions in this way: When air is absorbed by 
water, it is taken up in solution and not 
as a mechanical mixture. If, now, the 
pressure upon the water be reduced, the 
gases held in solution will be liberated 
and will appear in a condition somewhat 
analogous to the nascent state. Whenever 
there is relative motion between water and 
a submerged body, certain areas of re 
duced pressure will exist. At these 
places, oxygen will be set free and may 
attack the body. This action, as is well 
known, takes place in cast-iron propellers, 
the corrosion being greatest near the tips, 
where the motion is greatest. Now, if the 
discharge nozzle is improperly designed, 
the tendency of the stream lines to persist 
will cause zones of diminished pressure 
near the tip of the nozzle. At these points 
oxygen will be set free and, adhering to 
the metal, will corrode it. The author then 
discusses the proper design of a nozzle to 
prevent this action. The curve joining 
the straight portion of the nozzle with the 
conical portion must conform to the nat- 
ural curve of the stream line after pass- 
ing the conical portion. At the narrow- 
est portion of the contracted vein the 
stream lines are flowing parallel to the 
axis and in the desired direction of dis- 
charge, and if a straight part of exactly 
the diameter of the narrowest section be- 
gins just at that point, it will not be 
obliged to turn the stream lines, but only 
constrain them to continue in the direction 
in which they are already flowing. The 
force required for this will be small, and 
there will be no impact. With this de 
sign there will be practically no imping- 
ment, and there will be practically no cut- 
ting if the nozzle is smooth and continu- 
ous. Since, however, it is difficult to se- 
cure perfect castings in iron, it is desira- 
ble to bush the nozzle in the straight sec- 
tion by some processed metal. The author 
then speaks of the importance of properly 
laying out the curves for the nozzle design, 
and discusses the operation of such @ 
nozzle under various pressures. A nozzle 
having a proper form for one velocity of 
discharge will not be exactly right for 
another, such as will be obtained by 
throttling down and working at partial 
gate. This is due to the fact that with 
every change of velocity the position and 
diameter of the contracted vein will vary. 
However, a nozzle which will fill at high- 
est velocity of flow will continue to fill 
when the velocity is reduced. Since noz- 
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zles designed in this way offer less resist- 
ance as they conform to the natural 
stream lines, they are the most efficient— 
Journal of Electricity, Power and Gas 
(San Francisco), August. 

a 


Sparking Diatances Between Plates for 
Small Distances. 


in this article, Mr. R. F. Earhart de- 
scribes a series of experiments made to 
supplement work performed two years 
ago. In that case the electromotive force 
used was obtained from a bank of storage 
cells. In the latter work an alternating 
electromotive force of sixty cycles was 
used, the object being to determine any 
difference in behavior under the two con- 
ditions. The conditions to be fulfilled in 
this problem were—first, to measure a 
small distance accurately, and, second, to 
measure a potential difference accurately. 
Measurements of distance were made in 
term of the wave-length of sodium light 
by means of an interferometer. - Contact 
between the surfaces was determined elec- 
trically. It was found that this could be 
easily measured withip approximately 0.15 
micra. No effort at more accurate 
work was made, since this lies well within 
the accuracy of the electromotive-force 
determinations. Electromotive forces 
were obtained from a transformer supply- 
ing 2,000 volts, and means were provided 
for varying this as desired. Electro- 
motive forces were measured by the Kel- 
vin milliampere balance. In some of the 
results, where capacity was included in 
the circuit, the question arose as to the ef- 
fect of the inductance of the balance on 
these results. To determine this, a set of 
Kelvin electrostatic voltmeters were con- 
nected in circuit, and measurements ob- 
tained in this way were almost identical 
with those made by the balance. The re- 
sults of the experiments are represented 
graphically and show some interesting 
features. The curves are plotted in terms 
of the maximum potential, a sinusoidal 
electromotive force being assumed. This 
curve is almost identical with that ob- 
tained from a static discharge, and the 
conclusion is drawn that a given potential 
is required to cause a spark to pass be- 
tween such surfaces that the character 
of the potential difference, static or 
periodic, is unessential. As with the 
static potential difference, so in this case, 
there seems to be a change in the law at a 
distance of about three wave-lengths. At 
distances less than this, the potential dif- 
ference required to cause a spark to 
pass seems proportional directly to 
the distance of separation, but above 
this point the relation between potential 


‘as the lamp of density rose. 


ELECTRICAL REVIEW 


and distance follows a different law. It 
was found that the first discharge gave 
different values from the second. When 
a sufficient potential was established be- 
tween the surfaces to cause a spark to 
pass, and if then the electromotive force 
was withdrawn, a second application of 
the same potential will not cause the 
spark to leap the air-gap the second time. 
It seemed possible that the discharge had 
torn off some of the plating, nickel-plated 
surfaces being used in this experiment. 
To determine whether this was the case 
the motion of the interferometer was re- 
versed, and contact: was made at the same 
point as before. A microscopic examina- 
tion of the surfaces, however, showed that 
the nickel film seemed pierced by the dis- 
charge, the iron below being exposed, and 
this and adjacent nickel were coated with 
a film of iron oxide. Similar experiments, 
in which the capacity was included in the 
circuit, showed a rounding out of the el- 
bow of the curve. Below this joint, in- 
troducing the capacity seems to diminish 
the potential required for discharging, 
while above a limiting point a higher 
potential than before is required.—Phys- 
ical Review (New York), September. 
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The Comparative Advantages of Two and 
Three-Wire Diatribution. 


The discussion of Mr. J. F. C. Snell’s 
paper on the “Comparative Advantages 
of Two and Three-Wire Distribution,” 
developed a very general disagreement 
with the conclusions drawn by the lec- 
turer. Mr. E. T. Ruthven-Murray claimed 
that there was a saving of at least 
sixty-two and one-half per cent in cop- 
per as against forty per cent as given by 
Mr. Snell, and that with a proper arrange- 
ment in balancing of the system the sav- 
ing could be sixty-eight and one-half per 
cent. From his experience the difficulty 
of balancing consumers on a three-wire 
system decreased rather than increaséd 
He further 
thought that experience had not proved 
there was less reliability in supply with 
a three-wire than with a two-wire sys- 
tem of distribution for large networks. 
The burning out of consumers’ lamps 
due to short-circuits in the three-wire 
lines could be entirely prevented by a 
proper system of laying mains. By using 
a triple concentric conductor many diffi- 
culties disappeared immediately. Mr. 
R. A. Chattock thought that the ques- 
tion of electrolysis had been too much 
made of. He had been operating a sys- 
tem with separate conductors in which 
the neutral was earthed and had never 
noticed electrolytic effects on the gas or 
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water pipes. The cost of the switchboard 
for a three-wire system need be but little 
in excess of that for a two-wire system. 
The main instruments and switches for 
controlling the machines were practicallv 
the same. The complications often found 
on switchboards of three-wire systems 
were caused by the introduction of throw- 
over switches which enabled any section 
to be put on either side of the system. 
This arrangement he did not think was 
necessary. Mr. J. S. Highfield believed 
that the two-wire system was in every 
way easier to work, was safer and gave 
less trouble to the consumer than the 
three-wire. With a single-phase, alter- 
nating-current system the point turned 
upon the number of substations required. 
The cost of these might be greater than 
the additional copper required for a 
three-wire system. In some cases where 
the load is exceedingly dense, the two- 
wire system would have enormous advan- 
tages. Mr. H. Boot stated that he had 
had considerable trouble operating ten- 
horse-power continuous motors from a 
lighting system, and he therefore doubted 
whether Mr. Snell’s 100-horse-power mo- 
tors could be installed generally without 
detriment to the service. In reply, Mr. 
Snell said that while it was easy to keep 
the load balanced on the books, it was far 
from easy on the street. His contention 
was that with respect to the larger towns 
the three-wire system would not meet all 
demands, in fact this had already been 
found to be the case at Liverpool. There 
it had been found to be difficult to reach 
economically the boundaries of the bor- 
ough, and the company had been obliged 
to revert to one of two things, either 
multiple stations or substations with some 
other system of transmission. He knew 
of two cases where differences of poten- 
tial had been found of from eight to ten 
volts between different sections of pipe 
lines. Under such conditions electrolysis 


would surely take place. He has been 
operating two 100-horse-power motors on 
a 220-volt main, starting with a well- 
known switch, and tests showed that this 
made practically no difference in the local 
pressure. ‘This fact he had ascertained 
by putting in a recording voltmeter. Al- 
though the ammeter and the neutral wire 
might show no current at the station, 
very heavy currents might be flowing in 
different sections of it. He was convinced 
that it would be found difficult to comply 


‘with the Board of Trade regulations re- 


garding the allowable drop of potential 
in earthed conductors. The whole thing 
depended upon that, and he believed that 
the time would come when some of those 
who have spoken against it would be con- 
verted to his view.—Electrician (Lon- 
don), August 8. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Enclosed Direct-Current Series Arc 
Lamps. 


In order to meet the demands of the 
present time, a new enclosed series arc 


lamp has been designed and is now being 
manufactured on an extensive scale by 
the Fort Wayne Electric Worke, Fort 
Wayne, Ind. The old open series arc 
lamp, which was originally introduced 
with the “Wood” constant-current arc 
lighting dynamos, has given satisfactory 
service constantly for twenty-three years, 
and the new lamp has been designed 
after a very careful study of the various 
desirable features which enter into the 
construction of a mechanically perfect 
arc lamp, and one that would be as near 
to perfection as possible electrically. The 
accompanying illustrations show various 
views of the new form C enclosed series 
arc lamps, differential type. Fig. 1 shows 
the lamp equipped with outer ball and 
opal inner globes. Fig. 2 shows the lamp 
equipped for use in factory or other large 
interiors where strong reflected light is 
desired. In this case, the ball outer globe 
is replaced by a porcelain or metal re- 
flector, which can be attached without 
any alteration in the globe-holder. 

In order that the construction of the 
lamp may be thoroughly understood the 
company has prepared the following de- 
tail and illustration, which give a clear 


APPARATUS. 


idea of the essential features embodied. 
Fig. 3 shows the first step in the dis- 
mantling of the lamp. A bayonet catch 
holding the outer globe-holder to the 
radiator casting is released and the globe- 
holder lowered and allowed to hang on 
the chain attached to the lug on the lamp 
frame. This illustration shows the ease 
with which the lamp may be trimmed in 
renewing carbons. 

Fig. 4 shows the case lowered and sup- 
ported on the suspended globe. The case 
is attached to the upper cap by a bayonct 
catch similar to that holding the outer 
globe-holder and is as easily released. 
With the release of two bayonet catches 


Fira. 2. 


the lamp may be trimmed and the entire 
mechanism exposed for inspection or ad- 
justment. 

The top of the case from which the 
lamp is suspended and from which the 
mechanism of the lamp is practically sup- 
ported in solid cast iron, copper-plated 
before japanning, to prevent rusting, 
which makes a rigid construction and pre- 
vents any distortion of the mechanism in 
case the lamp should be roughly treated. 
The body of the case is heavy sheet cop- 
per, cylindrical in form with only one 
lapped and soldered joint. The cylindrical 
case is undoubtedly the strongest and 
most durable form. It is held in place 
with a bayonet catch on the cast-iron 
top, and can be readily lowered when 


necessary. It is so designed that the 
porcelain-lined reflector sometimes used 
with this lamp can be attached to and 
constitutes a part of the case. The re- 
flector is clamped by means of screws to 
the lower part of the case. The case is 
absolutely weather-proof and can, there- 
fore, be used for outdoor as well as indoor 
service. 

The binding-posts are of ample pro- 
portions and so located that the wires are 
placed therein in a vertical position. They 
are provided with porcelain petticoat in- 
sulators to prevent the entrance of moist- 
ure into the top of the case and also to 
secure liberal leakage surface for the high 
potential employed in the series system. 
A rubber insulating washer under the 
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Fia. 3.—SHOWING FIRST STEPS IN 
DISMANTLING THE LAMP. 


porcelain insulator further protects the 
interior of the lamp from the entrance of 
moisture. Ample insulation of the ter- 
minal stud from the top casting is secured 
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by the use of mica bushings. Fig. 5 shows 
the binding-post and stud. 

The mechanism of this lamp is ex- 
tremely simple both in design and con- 
struction. It is of the differential type 
and consists essentially of two magnets 
and an armature actuated by both mag- 
nets. ~ 

The series and shunt coils are wound 
on separate cores, thus gaining more 
radiating surface than would be possible 
with both coils wound on the same core. 
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The armature of the lamp when in 


operation lies practically in a horizontal 


position beneath the two magnets and is 
pivoted midway between the magnets, 
thus making a magnetic floating suspen- 
sion for the armature and reducing to a 
minimum the friction on the pivots upon 
which it is mounted. One side of the 
armature carries a brass rod on which is 
suspended the upper carbon clutch below 
the radiator. The oscillation of the arma- 
ture, due to differential action of the 
series and shunt coils, maintains a steady 
arc at all times. All the connections 
which carry current in the interior of the 
lamp are made with copper clips and 
fastened by two screws. The loosening 
of one of these screws releases five clips 
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and the loosening of the other releases 
the remaining three, there being but eight 
connecting clips in all. These terminal 
screws are located in a position readily 
accessible upon the removal of the cylin- 


Fic. 5.—BINDING-POsT AND STUD. 


drical case. Figs. 6 and 7 show two views 
of the mechanism. 

The radiator, located between the mech- 
anism chamber and the _ globe-holder, 
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Fic. 6.—MECHANISM OF SERIES LAMP. 


serves to dissipate the heat of the arc and 
protect all parts of the lamp located be- 
neath it from the weather. 
with ample radiating surface furnished 
by projecting radial ribs on its upper sur- 


It is designed 
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face and rapidly dissipates the heat that 
rises from the are and that would other- 
wise enter the mechanism chamber of the 
lamp. By the use of this radiator, the 
lamp operates at an exceptionally low 
temperature and eliminates the drawing 
in of dust or other injurious elements by 
the use of a ventilating board. Fig. 8 
shows the construction of the lamp below 
the radiator, with clutch gas cap, lower 
carbon-holder and inner globe-holder. 
The cutout is composed of one movable 
and three stationary parts. The movable 
part is a cylindrical piece of brass that 
moves vertically and is free to turn or 
roll on the contact, making and breaking 
with a clean contact with the stationary 
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Fic. 7.—MECHANISM OF SERIES LAMP. 


pieces located above it. It is mounted 
in unstable equilibrium in a horizontal 
position, loosely suspended from the cut- 
out rod. By this arrangement contact is 
made with the upper stationary pieces at 
slightly different times, but always mak- 
ing and breaking the circuit on the same 
contact, thus preserving a bright, clean 
surface for the permanent contact. Should 
the stationary pieces become seriously 
damaged from any cause they can be re- 
moved with a screw-driver in a few sec- 
onds. The movable part of the cutout 
is easily detachable without the use of 
tools. 


=- 
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The adjustment coil is wound on a brass 
tube covered with asbestos insulation and 
mounted on a round piece of seasoned 
hard wood. This gives a rigid construc- 
tion and secures the coil permanently in 
position on the core. The adjustment of 
the length of the are is made by loosening 
the clamp nut on the coil either with 
screw-driver, pliers, wrench or fingers, 
which is connected in parallel with the 
series coil, and raising or lowering the 
clamp, thus decreasing or increasing the 
amount of current passing through the 
series coil, and producing a shorter or 
longer are as desired. Fig. 9 shows the 
adjustment coil and Fig. 10 the open re- 
sistance coil. 

It is well known that glass expands 


Fig. 8.—COoNsTRUCTION OF LAMP BELOW 
RADIATOR. 


when heated and that the heat from an 
electric arc is very intense, and it neces- 
sarily follows that provision must be made 
in the are lamp for the expansion of all 
parts affected by the heat of the are. The 
outer globe-holder of the new form C 
lamp is a decided departure from any- 
thing previously produced. It is very 
solidly constructed of copper with re- 
enforcing bands riveted and soldered on 
the inside. The globe is clamped in posi- 
tion in the holder by thumb screws which 
turn in nuts set into the holder, on which 
are mounted phosphor-bronze springs that 
fit the curvature of the globe and permit 
the thumb screws to be turned their entire 
length into the globe-holder without any 
danger of cracking the globe. The ex- 
pansion of the outer globe, due to the in- 


. post. 
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tense heat of the arc, is thus amply pro- 
vided for by this construction. The globe- 
holder is held in position directly under 
the radiator by means of a bayonet catch 


Fic. 9.—ADJUSTMENT COIL. 


and has attached to it a phosphor-bronze 
chain from which it is suspended during 
the act of trimming as above explained. 
It is unnecessary to remove 
any screw or use any tools 
should it be necessary to re- 
move globe, globe-holder and 
chain from the lamp. Fig. 11 
shows the outer globe-holder. 

The inner globe-holder con- 
sists essentially of a wire bail 
hanger supporting at its low- 
est point a casting through 
which passes a short vertical 
post. On the top of this post 
is mounted a small inverted 
tripod in which rests the lower 
end of the closed bottom of the 
inner globe. Constant pressure is 
maintained by the tripod against the 


Fie. 10.—OPEN RESISTANCE Corn. 


lower part of the inner globe by 
means of a small spring under the 
The clogging of this spring is pre- 
vented by two openings in the post-holder 
which prevent the accumulation of for- 
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eign substances. The top of the globe is 
held in accurate position on the under 
surface of the gas cap by the peculiar 
construction of the gas cap and the small 
spring of the inner globe-holder post. No 
part of the inner globe-holder or inner 
globe-holder mechanism is in circuit, thus 
obviating the possibility of a serious 
shock to the attendant. 

The gas cap is constructed of two circu- 
lar castings separated and thoroughly in- 
sulated from each other by the best insu- 
lating material. It is so designed that 
there is no difference of potential on its 
top. This is an important point, as a dif- 
ference of potential on the top of a gas 
cap is liable to cause trouble by creating 
a short-circuit through the layer of dirt 
and dust that accumulates on this part of 
the lamp. The under part of the cap is 
also protected from draughts by the work- 
ing of the upper part, obviating the dan- 
ger of breakage of globes due to sudden 
change in temperature, in the seat of the 
inner globe. The opening in the centre 
of the gas cap through which the upper 
carbon passes is lined with copper bush- 


Fig. 11.—OvTER GLOBE-HOLDER. 


ings which will not rust and cause the 
carbon to stick and interfere with proper 
operation of the feeding mechanism. 
These bushings are easily removed should 
it ever become necessary to replace them. 

The upper carbon-holder is combined 
with the trolley which carries current to 
the upper carbon. It consists of two semi- 
cylindrical phosphor-bronze jaws attached 
to the lower end of the trolleys by means 
of two screws, and making contact with 
carbon on an annular elevation ensuring 
automatic adjustment with crooked car- 
bons without impairing good contact. This 
form of vertical split-holder ensures even 
distribution of pressure on the surface of 
the carbon enclosed by the jaws. The 
lower end of the trolley body projects 
downward between the two jaws and 
serves as a stop for the upper carbon, 
which limits the entrance of the upper 
carbon into the holder to the proper 
amount. No part of the holder can pos- 


September 13, 1902 


sibly be affected by the weather or gas 
from the arc. It is detached by the re- 
moval of two screws easily accessible. No 
steel springs are used in the construction 
of this carbon-holder. 

The trolley of this lamp which supplies 
current to the upper carbon is solid brass 
milled with semi-circular grooves at 120 
degrees with each other. These grooves 
contain ` semi-circular, phosphor-bronze 
contact springs which project above the 
surface of the trolley body and make edge- 
wise contact with the carbon tube. This 
construction prevents corrosion and col- 
lection of dust and dirt between the trol- 
ley spring and the carbon tube. In trim- 
ming, the carbon is automatically centered 
and the trolley spring automatically 
cleaned. In the top of the carbon tube 
is a conical screw plug which enters a 
depression on the top of the trolley body, 
thus always centering the carbon without 
any special effort on the part of the 
trimmer. Fig. 12 shows the upper car- 
bon-holder and trolley, and Fig. 13 the 
dash-pot. 

The clutch is exceedingly simple in 
construction and is known as a pivoted 
shoe clutch. It is composed of five parts, 
the body, trip lever, shoe and two pivots. 
The advantage of this form of clutch lies 
in its ability to feed properly at all times 
irrespective of the size or condition of the 
surface of the carbon. The amount of sur- 
face covered by the shoe is such that im- 
perfections in the carbons have but inap- 
preciable effect on the perfect operation 
of the clutch. This also permits success- 
ful operation of the lamp without stick- 
ing of the carbons should they vary 
slightly from standard size. The clutch 
is solid, substantial and positive in ac- 
tion and can not get out of order. The 
tiipping post mounted on the gas cap al- 
lows adjustments to be made readily after 
the outer globe is removed. Fig. 14 shows 
the tripping, lever side of clutch, and Fig. 
15 shows the shoe side of clutch. 

The lower carbon-holder consists of a 
ring casting with a copper thumb screw 
for tightening carbons in the holder and 
set screw for clamping-holder on support- 
ing rod and a small wire bail underneath 
the holder which prevents the carbon fall- 
ing out in case the thumb screw should 
become loosened. The supporting rod 
carrying the lower carbon-holder is 
clamped to the gas cap, is rigid, and 
easily removed when necessary, but always 
in alignment. 

Should repairs become necessary the 
lamp is very easily dismantled. By the 
removal of five screws, two spring cotters 
and the clamping nut on the lower end 
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of the carbon tube, the entire lower por- 
tion of the lamp can be removed from the 
carbon tube, leaving only the cast-iron top, 
carbon tube, armature and coils and the 
casting on which they are mounted. Or, 
if necessary to remove the lower parts, the 
magnets, armature and casting upon 
which they are mounted can be removed 
from the carbon tube by disconnecting 
the binding-posts, removing the cast-iron 
cap, four screws and two spring cotters. 


Fia. 12. - UPPER CARBON- Fie. 13.—Dasna- 
HOLDER AND TROLLEY. Por. 


The trolley and upper carbon-holder 
combined can be removed by simply tak- 
ing off the cast-iron top and one nut. All 
nuts in the lamp are made the same size 
and are easily accessible. 

This lamp operates at seventy-five volts 
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Fics. 14 AND 15.—TRIPPING LEVER SIDE AND 
SHOE SIDE OF CLUTCH. 


at the arc and is normally adjusted for 
6.5 amperes and can be adjusted to 
operate satisfactorily with any current 
between five and eight amperes. The 
maximum range of voltage at arc under 
normal operating conditions is ten volts, 
the lamp striking an are cold at sixty-five 
volts and operating continuously at sev- 
enty-five volts at the are hot. The 
maximum constant temperature of 
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the lamp is very low, due to the 
liberal design of the magnet coils 


and the protection afforded the mech- 
anism chamber by the radiator above 
the arc. The normal life of one set of 
high-grade carbons is 100 hours when this 


lamp is adjusted for a current of 6.5 


amperes. 


Simple Form of Reflector. 


The accompanying illustration shows 
a very simple reflector which is being 
manufactured by the Kinsman Electric 
Railway Supply Company. This con- 
sists essentially of the regulation metal 
hood, to one side of which is soldered a 
light spring. In fastening the hood to 


NEw Form oF INCANDESCENT LAMP REFLECTOR. 


the lamp the spring is loosened from one 
side and the hood adjusted around the 
socket. The spring is then brought 
around the collar of the socket and made 
to hold the hood in place at any desired 
tension by simply slipping the spring on 
to a flanged projection of the hood. The 
Kinsman Electric Railway Supply Com- 
pany is located at 91 Liberty street, New 
York city. 


©. 


The Pennsylvania Street Railway 
Association. 


The Pennsylvania Street Railway Asso- 
ciation held its annual meeting on 
September 10, at York, Pa. A very in- 
teresting programme had been arranged, 
and a large number of delegates were in 
attendance at the meeting. 

The officers of the association are: John 
A. Rigg, president; John Ruth, secre- 
tary; W. H. Lanius, treasurer. John A. 
Rigg, W. B. Given, B. F. Meyers, W. H. 
Lanius and S, P. Light. 
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Automatic Regulators. 


In the accompanying illustration is 
shown an automatic regulator or reactive 
coil. A pair of reactive coils are mounted 
in a metal frame and are supported 
by spiral springs from a heavy marble 
top. This top is supported by an 
iron frame, which is secured to a 
similar marble base. A laminated iron 
core of either U or W-type is suspended 
under the reactive coils in such a way that 
it can play up or down in the magnetic 
field of the coils. To the lower part of 
this core a metal strip is fastened, to 


AUTOMATIC REGULATOR. 


which is attached the upper face of the 
arc on one end of the lever which carries 
the adjustable counterweight at its other 
end. Below the core and fastened to it is 
a large air dash-pot which prevents pump- 
ing of the system and aids the starting of 
the lamps. Suitable binding-posts are 
mounted on the marble tops, allowing the 
regulator coils to be connected in series 
with the lamp circuits. When not in oper- 
ation only a small portion of the legs of 
the laminated iron core is surrounded 
by the windings of the reactive coils. 

If the outside line is short-circuited and 
current turned on the core is immediately 
drawn into the coils, which then react 
against the line potential and keep the 
current constant at the value for which 
the regulator is adjusted. When the 
short-circuit is removed, causing the cur- 
rent on the circuit to fall, the core drops 
down. This decreases the reactance of the 
regulator, and sufficient of the line poten- 
tial is allowed on the lamp circuit to start 
and operate the lamps. 

If one or more of the lamps are 
switched off or cut out, causing the cur- 
rent on the circuit to increase, the coils 
attract the core which, when entering the 
coils, further increases the reactance of 
the regulator, and the current is again 
brought to its given value. 

The current on the circuit is inclined 
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to vary with the changes of load on the 
lamp circuit, but the regulator coils being 
in series with the circuit of lamps, and 
the core moving up and down with the 
slightest change of current, the auto- 
matically changing reactance of the regu- 
lator coils will always give the proper 
voltage and current to the lamps, no mat- 
ter how many may be burning, as long as 
the voltage at the terminals of the con- 
stant-potential alternating-current circuit 
furnished not less than the required volt- 
age per lamp. ‘This automatic regulator 
is manufactured by the General Incandes- 
cent Arc Light Company, New York city, 
and its efficiency for fifty lights is claimed 
to be about ninety-eight per cent, giving 
a current regulation from no load to full 
load within 0.2 ampere and current ad- 
justment by means of counterweight 
from six to seven amperes. 


Telephone Construction Novelties. 


The accompanying illustration shows a 
cable pole house, consisting of two com- 
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CABLE PuLE Hoose. 


partments, both provided with doors, all 
doors closing against shoulders, so that 
no communjcation is possible with the 


CABLE STRINGING TROLLEY. 


outside except through the bottom where 
the cable and spider wires enter, and 
where the joints are made water-tight. 
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These houses are moisture-proof, and are 
suspended from iron straps which encircle 
them, and are held from screws entering 
into solid wood, in no case entering the 
inside space. At the bottom is an ad- 
justable shoe, through which the cable 
passes. The shoe is lagged firmly to the 
pole, and the house is then set perpendic- 
ularly and permanently bolted in place. 
These are made in four sizes—for twenty- 
five or fifty conductors, fifty to one hun- 
dred conductors, seventy-five to one hun- 
dred and fifty conductors, and one hun- 
dred to two hundred conductors. 

The other illustration shows a trolley 
device for stringing cables. It is claimed 
that a thousand feet of cable are easily 
pulled in by two men in ten minutes 
after trolleys have been placed in posi- 
tion. ‘Trolleys can be attached by two 
men in one hour, the record for a gang 
for one day being 10,000 feet. The rollers 
are made of malleable iron. These are 
not affected if hung in the rain, and a 
deep two-inch groove easily guides the 
cable into the trolley. The frame is 
large, so that the pulley does not strike 
it. These trolleys have been successfully 
used in a great many large installations, 
and the manufacturer—the F. Bissell 
Company, of Toledo, Ohio—claims they 
are very popular and satisfactory. 
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The hourly trains bétween New York 
and Philadelphia which the New Jersey 
Central has recently put in operation, 
start on the first minute of every hour 
and many of them cover the distance 
of ninety miles in two hours. The equip- 
ment is new and up to date. Buffet 
parlor car service is also provided. The 
coaches are carpeted, lighted by gas and 
vestibuled. The locomotives are power- 
ful, new high-speed machines. The road- 
bed is trap rock ballasted and the rails 
recently laid are heavy, assuring great 
speed and safety. Hard coal is burned, 
hence no dust, cinders or smoke. This 
company also operates the Royal Blue 
Line to Philadel- 
phia, Baltimore and 
Washington, operat- 
ing one of the finest 
day trains in the 
world. Its route is 
picturesque, passing 
through a most beau- 
tiful section of New 
Jersey and Penn- 
sylvania. The idea 
of hourly trains is 
unique, inasmuch as it is easy to re- 


member—a train every hour and on the 
hour. 
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The Production of Aluminum at 
Massena. 

The accompanying illustration gives a 
very good idea of the proposed plant for 
the production of aluminum by the Pitts- 
burg Reduction Company, at Massena, 
N. Y. Part of this extensive plant is 
already under construction. The ground 
covered by the buildings, as shown, is 
about 15,000 feet front by 800 feet depth. 


The buildings are constructed of brick, 


with iron frames, which make’ provision 
for electric cranes for the handling of 
material throughout the property. The 
entire property is 100 acres—1,500 feet 
by 2,900 feet. 

The company will make immediate use 
of 12,000 horse-power, and will increase 
this as the business demands. This power 
will be taken from the St. Lawrence River 
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and is substantially bound in cloth with 
edges colored to match. 

This book is a supplement to “Modern 
Switchboards,” a publication that the 
Cutter Company brought out some years 
ago, and the demand for which still con- 
tinues. Instead of reprinting this volume, 
it was thought wise to bring out an en- 
tirely new work of the same character, 
bringing the subject of the switchboards 
in its broadest sense down to date. It is 
expected that this book will prove of 
greater value and more usefulness, than 
the first publication, not only to the con- 
sulting engineer, but to the contractor, 
switchboard builder and to the operating 
engineer in charge of the many large iso- 
lated plants throughout the country. 

The Cutter Company is known as one 
of the largest independent builders of cir- 
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THE WORKS OF THE PITTSBURG REDUCTION COMPANY, AT MAssEna, N. Y. 


Power Company, which is shown in the 
foreground of the accompanying illus- 
tration. 

The buildings are so located that at 
some future time the company can build 
its own power-house. It is understood that 
the company has at present ordered four 
machines from the Bullock Electric Man- 
ufacturing Company, each of 300 horse- 
power, 500 volts, 150 revolutions per 
minute. 


«I. T. E.” Switchboard Practice. 

The Cutter Company, of Philadelphia, 
has issued a handsome volume, entitled 
“I. T. E. Switchboard Practice.” This 
book should be in the hands of every one 
interested in switchboard specification, 
construction and maintenance. The 
volume embraces about 250 pages, is 
finely printed on superb calendered paper, 


cuit-breakers in the country, the trade- 
mark “I. T. E.” being very favorably 
known. As the book in question is a 
work of the Cutter Company engineers, 
the subject of circuit-breakers is treated 
with great skill, and a number of interest- 
ing chapters is devoted to this important 
piece of apparatus. The same may be 
said of measuring instruments of all 
kinds. 

This book embraces a comprehensive 
index and a summary of the chapter 
headings suggests a scope of the work: 
“Circuit - Breakers in the Modern 
Manufacturing Plant,’ “The Protection 
Afforded by the Use of Circuit-Breakers,” 
“Circuit-Breakers for Trolley Car Equip- 
ments,” “The Selection, Use and Care of 
Measuring Instruments,” “Diagrams of 
Connections of Switchboard Apparatus,” 
“Switchboards for Street Railway Work,” 
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“A Switchboard for Manufacturing 
Plant,” “A Switchboard Without 


Switches” (in which the knife switch 
is replaced entirely by circuit-breakers). 
There are also a number of tables and 
data of various kinds, of use to the en- 
gineer, and the whole volume is fully illus- 
trated with half-tones of important 
switchboards and diagrams of various 
kinds. The price is $3, express prepaid. 
aS 


Production of Lead. 


The production of lead in the United 
States in 1901, says Mr. Charles Kirch- 
hog, in Wineval Resources of the United 
States, 1901, now in press, United States 
Geological Survey, was fully up to the 
high total which was attained in 1900, 
although the output of individual dis- 
tricts varied somewhat. 

The total production of refined lead in 
1901 amounted to 381,688 short tons, 
as compared with 377,679 short tons in 
1900. Of this total production in 1901, 
the net American production was 270,700 
short tons, almost exactly the same as 
in 1900. | 

The total output of the Mississippi 
Valley footed up to about 67,000 tons, or 
about one-fourth of the whole production 
of the country. Idaho continues the 
principal contributor, fully 75,000 tons 
of the total coming from that state, and 
nearly all being the product of the Coeur 
d’Alene mines. Colorado yielded about 
73,000 tons in 1901, Leadville remain- 
ing the largest single district, although 
in 1901 this district furnished less than 
in former years. The production of Utah 
has been well maintained, the quantity 
being 49,870 short tons, about 1,800 tons 
in excess of the production of 1900. 

The estimated consumption of lead in 
1900 was 269,905 short tons, as compared 


with 269,302 tons in 1900, and with 
226,315 tons in 1899. 

The total value of the lead imported 
for consumption in the United States in 
1901 was $364,459, as compared with 
$702,213 in 1900. The value of the ex- 
ports of lead from this country in 1901 
was $624,534, as compared with $459,571 
in 1900. | 

During the first eleven months of 1901 
the price of lead was maintained at 
4.3714 cents at New York, but in Decem- 
ber the American Smelting and Refining 
Company reduced the official price to four 
cents. During the whole year the lead 
market was held stationary by main force, 
although the quantities which consump- 
tion would not absorb were added to the 
stock in first hands. Low prices prevailed 
in Europe during the year, and toward 
the close of the year they reached a figure 
in the London market which is equivalent 
to 2.40 cents per pound here. 
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A New 25-Ampere 250-Volt Knife 
Switch. 


The switch illustrated in the accom- 
panying engraving is designed as a high- 
grade pattern, with special reference to 
automatic production. The contacts are 
all exactly alike, and are made with no 
waste metal except the screw holes. They 
are held in perfect alignment, without ad- 
justment, by the V-screws in the slate base. 


25-AMPERE, 250-VOLT KNIFE SWITCH. 


Both base and handle are finished dead 
smooth, and the metal parts are all of 
smooth drawn brass brightly dipped. 
This switch is a unique departure from 
the ordinary construction, and is rated at 
twenty-five amperes, 250 volts. These are 
manufactured and sold by the Marshall- 
Sanders Company, Boston, Mass. 


Incandescent Lamps at the University 
of Illinois. 


The University of Illinois has taken 
advantage of the perfection of the 220- 
volt incandescent lamp and the recent 
revision of the National Electrical Code 
of the Fire Underwriters, permitting the 
use of 500-volt distribution within build- 
ings by adopting a 440-volt system for 
the lighting of the five new buildings 
at Urbana. ‘Two-phase alternating cur- 
rent will be used, and each phase will be 
treated as a single-phase circuit operated 
on the three-wire system, the neutral wire 
being supplied with current from an auto- 
transformer. Although the 220-volt lamp 
is somewhat less efficient than the 110- 
volt lamp, this is partially compensated 
for by the reduction in transformer 
losses, while the difference will be of very 
little moment, in this case, since the -ex- 
haust from the steam engine plant oper- 
ating the generators is to be used in heat- 
ing the buildings. The generating sta- 
tion contains two-belted, two-phase gen- 
erators, one of fifty kilowatts and one of 
seventy-five kilowatts, operated at 440 
volts, to which will shortly be added an 
engine-type, revolving-field, 120-kilowatt 
alternator, purchased from the Westing- 
house Electric and Manufacturing Com- 


peny. 
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An Automatic Smokeless Stoker. 

One of the latest achievements in 
mechanical engineering is now being ex- 
hibited in New York city, and is also in 
successful operation in a large plant in 
Guttenburg, N. J. The apparatus is es- 
sentially a smoke-consuming automatic 
stoker. The accompanying illustrations 
show the appearance of the stoker applied 
to a test boiler in the Stevens Institute 


Vol. 41—No. 11 


this point, the revolving portion of the 
grate delivers the coal, which has now 
become coked under the intense heat 
which is reflected back from the fire pit 
proper in a forward motion to an inclined 
set of plates which have a continual shut- 
ter motion which makes the formation of 
clinkers impossible, and continually sup- 
plies an infinitesimal amount of draught 
to the hottest part of the fire. The grate 
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AUTOMATIC STOKER AT THE STEVENS INSTITUTE OF TECHNOLOGY, HOBOKEN, N. J. 


of Technology, at Hoboken, N. J., and 
the diagram gives an abstract idea of the 
relative positions of the parts of the 
stoker. Referring to the small diagram, 
the coal is fed into a hopper at the left. 
At this point, the fuel is delivered to a 
set of grate bars which overlap each other 
and form a continuous surface which 
makes a complete revolution in about two 
hours. The coal is deposited to a depth 
of six or eight inches on this revolving 
grate surface, and is carried forward in a 
horizontal plane for about six feet. At 


bars, in making a complete revolution, 
do not at any time come in contact with 
the fiercest heat of the fire, and by the 
time they come around to the front of the 
furnace and are ready to receive the green 
coal they are quite cool. Should it be- 
come necessary to slice the fire at any 
time, there are two small openings, one 
on either side of the hopper, which may 
be opened, and a short slicing bar 
manipulated without causing sufficient 
draught to get through the bank of coal 
to cause any sudden falling in the tem- 
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perature under the heating surface of the 
boiler. Another feature of value is in 
the arrangement of the hopper, which is 
so constructed that if an accident should 
render the revolving of the grate bar im- 
possible, the fore part of the hopper can 
be lifted and the coal fed by hand, as in 
ordinary hand firing. The feeding is 
mechanically regulated by a gate which is 
worked up and down by a double set of 
pinions on a horizontal shaft, engaging 
with a vertical gear column. 

The mechanism which actuates the 
revolution of the grate bars is extremely 
simple. A pipe is led off from the boiler, 
and a small steam cylinder is affixed to 
the right end of the hopper. A short, 
slow piston movement is effected, which 
makes the vertical rod engage with a 
pawl and ratchet mounted upon a short 
horizontal shaft, the end of which is 
formed by a worm-wheel about six inches 
in length and about three inches in 
diameter. This worm engages with a 
large segment and at each movement of 
the piston turns the large gear a very 
small part of a revolution. The gear 
transmits a slight forward movement to 
a set of sprocket chains upon which are 
mounted a series of T-shaped iron studs, 
which lock in mortises in the under part 
of the grate bars. This same mechanical 
movement operates a rod which causes 
the inclined sliding grate to produce its 
shutter movement, and another manipu- 
lation of a long rod, technically termed 
a “dead grate” bar, completely throws 
the bottom of the hottest part of the fire 
out of line, which allows the clinker and 
ash that may have been formed to fall to 
the bottom pit, when it may be withdrawn 
and the ash pit effectually cleaned. When 
it is desired to bank the fires the shutter 
movement is simply thrown out of gear. 
The automatic stoker then continues to 
turn, but the moving grate ceases to carry 
on its shutter movement. When starting 
up, the moving grate is thrown into gear 
again and thus stirs up the fire, effectively 
getting up steam in a remarkably short 
space of time. 

This stoker was recenfly installed at 
the Carnegie Laboratory of Engineering, 
Stevens Institute, Hoboken, N. J., be- 
neath a Cahall water-tube boiler, and 
operated intermittently for about ninety 
days. The boiler was a return fire-flue 
type, and the quality of coal was a western 
Pennsylvania bituminous coal from the 
Clearfield district. Tests were also made 
with Ohio coal and with a poor grade of 
Cumberland coal. The Ohio coal was ob- 
tained especially for the purpose of as- 
certaining the action of low-grade western 
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coal, and is one of the poorest, if not the 
poorest, that is known. The quality of 
steam generated by the boiler was meas- 
ured by a Barrus throttling calorimeter. 
Analyses of the flue gases were made with 
the Elliott apparatus. The water evap- 


orated per pound of coal was 9.2 pounds; 
water evaporated at 212 degrees Fahren- 
heit, 10.2 pounds; water evaporated per 
pound of combustible at 212 degrees Fah- 
renheit, 12.05 pounds. The ashes and 
clinkers amounted to 450 pounds, and 
the condition of the flue was said to be 
absolutely smokeless. 

The Peerless Automatic Smokeless 
Stoker Company has its general offices 
in New York city,.at No. 11 Broadway. 
The system is the’ invention of Mr. F. 
Girtanner, and is controlled by Mr. E. L. 
Simpson. This device, the inventor 
claims, has solved the smoke problem, and 
he states that no matter how poor the 


PLAN OF THE AUTOMATIC STOKER. 


quality of the combustible used, there 
will be no smoke perceptible from the 
chimney, and it is also claimed that a 
positive saving of twenty per cent in fuel 
is accomplished, with a considerable in- 
crease in the production of steam. 
———_—_ > o 


American Institute of Electrical 
Engineers. 

The next meeting of the American In- 
stitute of Electrical Engineers will be 
held at 12 West Thirty-first street, New 
York city, on Friday, September 26, 1902. 
A paper will be presented by Mr. B. J. 
Lamme, of Pittsburg, on the Washington, 
Baltimore & Annapolis single-phase rail- 
way. A meeting will be held at the same 
place on Friday, October 24, 1902, and a 
paper will be presented by Professor 
Charles P. Matthews, of La Fayette, Ind., 
on “An Integrating Photometer for Glow 
Lamps and Sources of Like Intensity.” 


The Association of Edison Iluminat- 
ing Companies. 

The twenty-third convention of the As- 
sociation of Edison Illuminating Com- 
panies was held at the Mount Washington 
Hotel, Mount Pleasant House station, on 
the Boston & Maine Railroad. The first 
session was opened on Tuesday, Septem- 
ber 9, at 9.30 a. M. A large number of 
delegates were in attendance, and many 
important papers were read, and full dis- 
cussion followed each member’s remarks. 
An elaborate programme of entertain- 
ments had been arranged, and the occa- 
sion was greatly enjoyed by all those 
fortunate enough to be present. 
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Cable Statistics. 

“Submarine and Land Telegraphs in 
the World”? is the title of a monogram 
prepared by the Treasury Bureau of Sta- 
tistics which will appear in the forth- 
coming monthly summary of commerce 
and finance. It presents some informa- 
tion regarding the submarine cables of 
the world, which is especially interesting 
at this time in view of the prospective 
construction of an all-American cable 
across the Pacific. The submarine cables 
of the world number 1,750, and their ag- 
gregate length is nearly 200,000 miles. 
The total cost is estimated at $275,000,- 
000, and the number of messages trans- 
mitted over them is more than 6,000,000 
per annum. Adding to the submarine 
lines the land telegraph systems, the total 
length of telegraph lines in the world is 
1,180,000 miles. The length of their 
single conductors is 3,800,000 miles, and 
the total number of messages annually 
sent over them about 400,000,000, an 
average of more than 1,000,000 each day. 
Every body, of water between the inhab- 
itated portions of the earth, with the 
single exception of the Pacific Ocean, has 
been crossed with submarine telegraph 
lines. The Pacific itself has been invaded 
along its margins. Several pioneers in 
telegraphy have ventured to considerable 
depths in that great ocean. Lines now run 
from Australia to New Zealand and from 
Australia to New Caledonia, and a cable 
is now being laid to connect Canada with 
Australia. This has already been com- 
pleted from Vancouver to Fanning Island, 
just south of the Hawaiian Islands. It is 
expected that the entire line will be com- 
pleted by the end of the present year. The 
chief obstacle in the past to the construc- 
tion of a trans-Pacific cable has been the 
fact that midocean resting-places could 
not be satisfactorily attained, no single 
government controlling a sufficient num- 
ber. With landing-places at Hawaii, 
Wake Island, Guam and the Philippines, 
no section of the cable stretching from the 
United States to Asia would have a length 
equal to that now in daily operation be- 
tween France and the United States. The 
length of the French cable from France to 
Cape Cod is 3,250 miles, and the greatest 
distance from land to land on the pro- 
posed Pacific cable would be from San 
Francisco to Hawaii, a distance of 2,039 
miles. The recent survey for a cable 
between the Pacific Coast and Manila 
justifies the belief that a route can be 
selected in which the depth will not ex- 
cced 20,000 feet. The survey made by 
the Bureau of Equipment, Navy Depart- 
ment, under the direction of Rear-Ad- 


miral R. B. Bradford, disclosed the great- 


est ocean depths as yet known on a line 
between Midway Island and Guam. This 
depression, which is over 31,000 feet, can 
be avoided by detour, and it is believed 
that the necessary depth will not exceed 
20,000 feet, and may not be more than 
18,000 feet. 
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DOMESTIC AND EXPORT. 


DEVELOPMENT OF GERMAN CABLE LINES—According to 
statistics just issued, the German cable system consists of seventy- 
three lines connecting different parts of the home territory, six 
with the colonies and nineteen with foreign countries, making a 
total of some 17,000 miles. One-third of all the German cables are 
state concerns, while the other two-thirds are in the hands of private 
companies. Of the world’s total mileage, only four per cent belongs 
to Germany. 


THE PAN-AMERICAN EXPOSITION—Buffalo believes that in- 
directly the Pan-American Exposition paid. While the fair itself 
was not financially a successful enterprise, it is said that twenty- 
nine new enterprises have located in Buffalo during the last few 
months, the capital of four of them aggregating $40,610,000, while 
fifteen of them will employ, in the aggregate, about 20,000 men. 
The advertising which the Pan-American gave the city is believed 
to have directed much of this new business. 


WIRELESS TELEGRAPH LIGHTSHIP—One of the latest 
schemes in wireless telegraphy is the proposed installation of a 
combined lightship and ocean telegraph station 100 miles west of the 
Lizard. It is suggested that a vessel provided with a powerful 
searchlight projected against the clouds will mark the position 
of the station at night. The ewireless plant is to be powerful 
enough to command the fairway of the channel, and exchange news 
with passing vessels. Should the experiment succeed, it is pro- 
posed to establish a number of such stations along the coast. It 
is thought that it will be particularly valuable in the transmission 
of meteorological reports and storm warnings. 


ELECTRIC RAILROAD STATISTICS—In 1890 the street rail- 
way companies of the United States in operation numbered 789, 
of which 144 were electric. At that time there were 2,895 electric 
cars in use, out of 32,505 of all kinds, and 1,262 miles of track, out 
of 8,123. In 1899, the number of cable cars had declined from 
5,089 in 1890 to 4,250, and horse cars from 22,408 to 1,489. In the 
meantime, electric cars had increased to the number of 50,658, and 
the number of miles of track to 17,969. In 1890 the total capital 
and funded debt of all roads was $363,150,000. In 1900 the total 
for 871 street railway systems, chiefly electric, was $1,023,819,987 
capital stock, and $777,862,571 funded debt, making a total of 
slightly over $1,800,000,000, or just five times the figures of ten 
years before. 


ELECTRIC RAILWAY FROM SPRINGFIELD (ILL.) TO ST. 
LOUIS—An electric railway from Springfield (Ill.) to East St. 
Louls is projected by the Springfield & Central Illinois Railway 
Company, which was incorporated recently with a capital of $200,- 
000. It is proposed to build a trolley system radiating from Spring- 
` field, taking the place of the Everett-Moore Syndicate. The incor- 
porators are: St. John Boyle, William Jarvis, of Louisville, Ky., 
and C. K. Minary, P. B. Warren and Davis McKeon, of Springfield. 
These gentlemen also finance the street railway systems of Spring- 
fleld and Louisville. The first line in the new system is to be built 
from Springfield to Girard, connecting with the line to East St. 
Louis in time for the World’s Fair, and other lines are planned 
to run to Bloomington, Jacksonville and Decatur, Ill. 


A NEW BRITISH ELECTRIC TRACTION SYSTEM—The North- 
eastern Railway Company has invited tenders for the electrical 
equipment of a portion of its lines, the total length of which is 
equivalent to about eighty miles of single track. All the lines are 
intended for passenger service, with the exception of one branch 
which is for freight only. The power is to be supplied by means 
of 6,000-volt, forty-cycle, three-phase current by the Newcastle- 
on-Tyne Electric Supply Company. The electrical equipment 
will provide all the necessary high-tension and low-tension cables, 
fifty motor cars and thirty trailer coaches, bogey trucks for the 
motor coaches only, and two electric locomotives for freight traffic. 
It is particularly specified that a third-rail, continuous-current 


system at a voltage not greater than 650 volts is preferable, current 
being supplied to the line by motor-generators or rotary trans- 
formers at the substations, trains being arranged on the multiple 
unit system. Tenders are to be sent in by October 7, and the whole 
of the work is to be completed within twelve months after the date 
of acceptance of the tender. 


NEW INTERSTATE TRACTION SYSTEM—The Washington, 
Baltimore & Annapolis Electric Railway Company has contracted 
for the equipment of forty-five miles of railway, to be operated 
with single-phase alternating current. For some time past Mr. 
B. J. Lamme has been working on a line which connects all the 
Westinghouse and air-brake plants of Pittsburg, Pa., and it is un- 
derstood that the Westinghouse Electric and Manufacturing Com- 
pany is to undertake the construction of the new system. The first 
installation will be made at a cost of $1,250,000. This will include 
machinery at the power-house at Hyattsville, Md., to cost $350,000, 
and upon which work is to commence immediately. Nine substa- 
tions will be erected, and it is understood that cars will be sup- 
plied with four motors each, each motor to be of 100 horse-power, 
the cars having a rated speed of from forty to sixty miles an hour. 


GERMAN ELECTRICAL MANUFACTURERS—The recent an- 
nouncement of the managers of the Schuckert Electrical Company 
at Nuremberg, Germany, that through the depreciation of the plant 
and material, insolvent accounts and necessary appropriation for a 
reserve fund to meet further depreciation, the company has suffered 
losses aggregating something more than $3,500,000, has caused con- 
siderable comment in the German press. Consul-General Frank H. 
Mason, writing from Berlin, remarks that as the Schuckert com- 
pany is one of the foremost corporations of its class in Europe, with 
an up-to-date plant and all the accompaniments of a large business, 
some surprise has been expressed that its affairs are making such a 
bad showing for its shareholders. The explanation, he feels, leads 
back to the fact that the sudden rise of some of the German elec- 
trical companies into corporations of vast resources was, in some 
cases at least, the result of successful and artificial creation of 
markets for product, rather than the supply of an actual and 
legitimate demand. Some of these companies, especially the 
Schuckert company, made enormous investments in electric installa- 
tions for the manufacture of calcium carbide, putting in the machin- 
ery at their own price, but receiving for it little or nothing except 
stock in the carbide plant. Thus the supply of acetylene material 
was soon far beyond the ultimate requirements, and the carbide 
industry suffered a serious and permanent reverse. Another heavy 
blow for some of the German electrical manufacturers has been the 
failure of the storage battery traction system for tramways. The 
extent to which reliance was placed upon storage batteries may 
be inferred from the fact that one company in Hanover has at 
present 274 accumulator cars in service. There, as at Halle, Hagen 
and many other places, these have been found to be so heavy and 
impracticable as to be unremunerative. At Berlin, where many 


‘hundreds of them have been in service, all are to be abandoned and 


recourse had to underground conductors for centraliy located 
streets, and overhead construction for the outlying suburban dis- 
tricts. The net result of all these conditions is that some of the 
electrical manufacturing companies in Germany which had gone 
on organizing and supplying power, lighting, carbide and other 
plants, not only at home, but in Russia, Scandinavia, Austria-Hun- 
gary and other European countries, were caught in the adverse 
conditions which set in during the summer of 1900, and in the 
industrial decline which followed the situation led directly up to 
the result recently announced by the managers of the Schuckert 
corporation. The encouraging features of the present condition, 
however, are in the fact that the credit of several of the largest 
and strongest of the German electrical companies remains unshaken 
and the general feeling is that the bottom has been reached, and 
that the obligations entailed by a system of forced development have 
been mostly liquidated and the foundation been laid for a new and 
enduring prosperity. 
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ELECTRICAL SECURITIES. 


The past week has been one of great activity, and has resulted 
in new high-price records for many stocks. The money market has 
become a significant factor, and as high as ten per cent was quoted 
at one time on Wall street. That money is in brisk demand is 
proved by the continued activity of general business, resting on 
the basis of great agricultural prosperity. The present conditions 
of demand in New York are temporary, and ample provision against 
any acute phase of monetary scarcity has been made by the Secre- 
tary of the Treasury. The New York bank statement of averages 
for the week’s condition shows unfavorably, as was expected. Loans 
decreased less than $4,000,000, while deposits fell off about $12,- 
000,000. While the latter loss reduces the reserve liability, the cash 
holdings of the banks are reduced by nearly $9,000,000, and the sur- 
plus reserve is more than cut in two, falling to little more than 
$4,000,000. Despite this rather adverse statement, stocks were weak 
for but a short time, then rallied, and closed in good strength. 


ELECTRICAL SECURITIES FOR WEEK ENDING SEPTEMBER ô. 


New York: Closing. 
Brooklyn: Fie Vink os oe i seek Se RSS eee eS 67% 
Con: GaS cieee ee es Ou Sane ee Rakes eo deine 2235 
Gen: Elec. ce ocd coca tees he She eee eke 193% 
Kings: Co: Ble: 2ée62 sachs gckew whee dean awa 203 
Man Blo os i5230t65 55 eee eee erewes ee mee ees 137% 
Met: St: RV sce ec el ceis oneee ruaa eee wkd wats 148 
Westinghouse Mfg. Co......... ccc ccc cenc ccc eeee 214 


Manhattan Railway reports for the year ended June 30 show a 
surplus, after charges and dividends, of $1,153,455, an increase of 
$751,120. The gross earnings increased $1,249,023, and the net earn- 
ings increased $983,668. The road carried 215,259,345 passengers, 
an increase of 25,213,604. The Manhattan stocks were very active 
the greater part of the week, and at one time the issue advance. 
nearly three points. This rise is understood to be based on the ex- 
cellent showing just published. 


Brooklyn Rapid Transit was one of the strong features of an 
otherwise reactionary market, and retained most of its advance. 


Boston : Closing 
Am. Telep. & Tel vccs es ecues dice Orbea wee cea ees 171% 
Edison 2l6C. 2003 25.55 wees Cowden e eer ent os 278 
Mass: Blee plies oucce ita od tecte ease Seed eee esa 97% 
New England Tel.......... ccc cece ete e vce cnecees 142 
Western Telephone and Telegraph............. 109% 


Boston Elevated rights fell back 10 cents to 40 cents, selling at 
157. 


Massachusetts Electric and American Telephone and Telegraph, 
though very active, made no gain, Massachusetts Electric falling 
back to 38%. 


Philadelphia: Closing 
Elec. Co: of AM i004 440.6 cs viene ds ee hats ase vas 91% 
Elec. Stor. Bat. -Ce sense bes tases baiveaewg ees 89 
Elec. Stor. Bat. plo cesisess oewcs eee 8 54 4S See 88 
Philadelphia Elec... ..... ccc ccc cc cece cece nc nee 1% 
Union: “Traces: 60056440 eatsig ea a en chee 47% 
Upited “Gs I- COs noo eee Sioa n tes eee 113 


The buying of Philadelphia Electric was the feature of the mar- 
ket last week, the price being well sustained up to the close. Elec- 
tric Company of America was in sympathetic movement with Phila- 
delphia Electric, and moved up to 9. United Gas Improvement 
was also in active demand. 


Chicago: Closing 
Chicago Edison Light............... ccc ewes cee 174 
Chicago Telepacocs nce cd et beds tekane unene aeae 175 
Metropolitan: El. pf........sasussessesosecesssso 89% 


National Carbon Giscés dock cede HA ie i oe HE eRe 33 


National Carbon phiecc4s sacs caaduchane cus cus 102 
Union 1 Faction: C62 ie be eee eee 5. oes BES es 17% 
Union Traction “ples .oc parce ees ote 5 kee ae ae 51 


National Carbon has been constantly before the speculative pub- 
lic during the summer, and has met with a gratifying increase in 
the demand. The price has steadily advanced, and the upward con- 
dition is apparently one of permanence. 
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TELEPHONE AND TELEGRAPH. 


TUXEDO PARK, N. Y.—The telephone exchange at this place 
has been destroyed by fire. 


LE ROY, N. Y.—A franchise has been granted to the Bell Tele- 
phone Company to install and operate its lines in this village. 


HANOVER, PA.—The Keystone State Telephone Company and 
the United Telephone and Telegraph Company have been amalga- 
mated. 


AUBURN, N. Y.—Work on the new bułlding to be constructed ` 
for the Empire State Telephone and Telegraph Company has been 
commenced. 


EASTON, N. Y.—A telephone company has been organized with 
the following officers: F. O. Ives, president; E. H. Borden, secre- 
tary, and E. J. Skiff, treasurer. 


EAST AURORA, N. Y.—The Haines Telephone Company is 
working at the installation of its new telephone line, and expects 
to have it in operation by October. 


BOWLING GREEN, KY.—The city has sold a franchise for a 
new telephone system-to Mr. J. E. Mott, the representative of a 
syndicate which proposes to establish an underground system. 


NEW YORK, N. Y.—The Postal Cable-Telegraph Company has 
purchased a building on Fulton street, Brooklyn, N. Y., and will 
occupy it on May 1 next. The purchase price was about $75,000. 


HORNELLSVILLE, N. Y.—The New York & Pennsylvania Tele- 


` graph and Telephone Company is putting up a direct line from 


this city to Bath; another line between the two places will be put 
up later in the fall. 


ZANESVILLE, OHIO—The Independent Telephone Company, of 
Huron, Richland and Ashland counties, Ohio, is negotiating for 
the purchase of the Zanesville Telephone and Telegraph Company, 
a constituent company of the Federal Telephone Company. 


ELMIRA, N. Y.—At a recent meeting of the directors of the 
New York Telephone Company and the United Telephone and Tele- 
graph Company, held in this city, it was decided to consolidate the 
two companies. The lines will extend from Binghamton, Elmira, 
Tonawanda and intermediate points, will cross the Hudson River, 
and finally connect with the United Telephone and Telegraph Com- 
pany’s lines at Williamsport. 


BUFFALO, N. Y.—It is stated that the Inter-Ocean Telephone 
and Telegraph Company is negotiating for the purchase of the 
Attica, Bennington & Cowlesville Telephone Company’s rights in 
Attica, and proposes to give the town both local and out-of-town 
service at reduced rates, connecting with the Frontier Telephone 
Company in Buffalo, the Home company in Rochester and various 
other independent companies. 


GENEVA, N. Y.—The Consolidated Telephone Company, with 
headquarters in Buffalo, has absorbed the Geneva Telephone Com- 
pany. The deal was made last October, but it was not announced 
until recently, when representatives of the company came down 
from Buffalo for the purpose of interesting Geneva capitalists, in 
which they have been successful. The Geneva company will be capi- 
talized at $75,000, a majority of the stock to be held by the Consoli- 
dated company. The local company has an automatic system and 
about twelve miles of wire. The system will be changed, the old 
telephones being used, and the wires will be put in cables. 


DENVER, COL.—The El Paso Telephone Company and the 
People’s Telephone Company, of Colorado Springs, have filed articles 
of incorporation with the Secretary of State. The object of the two 
corporations is to build and operate telephone lines in Colorado 
Springs, Colorado City, Manitou and other cities of the state. The 
companies are capitalized at $200,000 each. The directors ín the 
El Paso company for the first year are: Richard J, Bolles, H. R. 
Lillibridge, John F. Sanger, B. P. Johnson, E. Rouse, Henry C. 
Shimp, E. C. Stimson, Ira Harris and Samuel H. Benton. The 
directors of the People’s Telephone Company are: Richard J. Bolles, 
H. R. Lillibridge, John F. Sanger, Ira Harris and Samuel H. Benton. 
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ELECTRIC RAILWAYS. 


GUTHRIE, O. T.—Fred G. Bonfils, Denver, is said to be seeking 
a franchise in this city for an electric line and power plant to cost 
$150,000. 


LANCASTER, PA.—A company has been organized to build a 
trolley road between this city and Rohrerstown. The road will be 
four and one-half miles long. 


SIOUX CITY, IOWA—The people of Butte, Neb., have subscribed 
$40,000, which will be put into a company now organizing to build 
an electric line from Butte to Anoka, on the Elkhorn’s extension 
from Verdigris to Bonesteel, S. Dak. 


YORK, PA.—A charter has been granted to the Wellsville Street 
Railway Company, with a capital stock of $25,000. The new com- 
pany is a part of the York Traction Company, organized to extend 
the trolley line from Dover to Wellsville. 


DU BOIS, PA.—Mr. A. L. Mulholland, of Rathmel, is responsible 
for the statement that the electric railroad from Eleanora to 
Reynoldsvile, Rathmel and Big Soldier is a sure go. Bonds have 
been given and work will be commenced within sixty days. 


ALBANY, N. Y.—Permission by the State Railroad Commission 
has been granted to the Rochester, Syracuse & Eastern Railroad 
Company for the construction of an electric railroad from Rochester 
to Syracuse. The road will be built entirely on private right of way 
outside of villages and hamlets. 


ST. LOUIS, MO.—The Central Rapid Transit Company has 
asked the St. Louis county court for a franchise for the use of the 
Olive Street road between St. Louis and Creve Coeur Lake for a 


street railroad. The company is incorporated for $50,000, John H. | 


Blessing being president. The company promises to begin the 
work within six months. 


PAXTON, ILL.—Articles of incorporation for the Danville, 
Paxton & Wilmington Street Railway have been signed. The first 
board of directors consists of the following: John A. Montelius, 
of Piper City; J. K. Butz, of Potomac; J. W. Dale, of Danville; 
T. M. King, W. O. Johnson, George Grove, W. T. Patton, J. P. Mid- 
dlecoff and Charles Bogardus, of this city. J. P. Middlecoff has been 
elected president, and J. K. Butz, vice-president. 


LITTLE ROCK, ARK.—Apnticles of incorporation have been 
filed with the Secretary of State by the Kansas City, Bentonville 
& Southeastern Railroad Company, with a capital stock of $150,000, 
the corporate existence being for ninety-nine years. It is the inten- 
tion of the company to construct and operate either a steam or 
electric railroad from Bentonville in a northerly direction. The 
incorporators are: A. M. Campbell, A. E. Campbell, Charles Haney 
and F. M. Wyatt, all of Bentonville. 


COLUMBIA, PA.—The board of directors of the Lancaster & 
Rohrerstown Railway Company held a meeting recently, at which 
President William B. Given submitted an estimate of the cost of 
the proposed road. The road will extend from Lancaster to McGov- 
ernville, on the Mount Joy pike, a distance of four and one-quarter 
miles. Including power plant, cars, and bridges, the road will cost 
$105,000. The capital stock of the company will be increased to 
$100,000. 


BERRYVILLE, VA.—The Charlestown, Winchester & Berry- 
ville Electric Railway Company has been chartered for the purpose 
of building trolley lines from Charlestown to Halltown, Harper’s 
Ferry and Martinsburg, and from Charlestown to Shepherdstown 
and Hagerstown. The total distance to be covered will be between 
114 and 120 miles. The present incorporators are George S. Eyster, 
Colonel R. P. Chew and W. O. Norris, of Charlestown, W. Va.; 
F. S. Harrison, of Halltown, W. Va., and S. M. Patterson, of New 
York. The main office is in Charlestown, W. Va. The power to 
operate these lines will be furnished by a water-power plant near 
the Shenandoah River. 


NEW YORK, N. Y.—The Southern Realty Company has been 
incorporated under the laws of the state of New York, with a paid- 
up capital of $150,000. The purpose of the corporation is to de- 
velop lands, build factories and mills, construct and equip electric 
railroads, and carry on a general real estate business in the state 
of North Carolina. The president of the company is William E. 
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Mitchell, New York city; A. H. Eller, of Winston-Salem, and 
Eugene J. McEnroe, of New York city, are vice-presidents, and 
William A. Blair, of Winston-Salem, is secretary and treasurer. 
The company will operate an electric railroad in Winston-Salem, 
and will erect handsome residences on the branch overlooking the 
city. 


NEW INCORPORATIONS. 


SALINSGROVE, PA.—The_ Salinsgrove Electric Company. 
$30,000. 


CLEVELAND, OHIO—The Elliott Brothers’ Electric Company. 
$25,000. 


ST. JOSEPH, MO.—The Berry Electrical and Manufacturing 
Company. $10,000. 


LOUISVILLE, KY.—The Kuttawa Water and Light Company. 
Increased from $6,000 to $15,000. 


CINCINNATI, OHIO—The Cincinnati & Hamilton Traction Com- 
pany; $2,200,000. Cincinnati Interurban Company; $100,000. 


PHILADELPHIA, PA.—Parnassus Electric Light, Heat and 
Power Company; $1,000. The Modern Electric Light Company; 
$500,000. 


PATERSON, N. J.—Paterson Electrical Supply Company. $5,000. 
Incorporators: Edward J. McCabe, Bruce Beveridge and Thomas 
Beveridge. 


SAN ANTONIO, TEX.—The Baird Electric Light Company. 
$5,000. Incorporators: J. B. Harmon, Harry Meyer, F. W. James 
and others. 


ROCHESTER, MO.—tThe Rochester Electric Light, Heat and 
Power Company. $50,000. Directors: J. E. Beyer, C. F. Rosenbaum 
and F. E. Bryant. 


KENNETT, MO.—The Kennett Light and Power Company. 
$6,000. Incorporators: P. L. Rose, of St. Louis; A. J. Dillman and 
Frank R. Dillman. 


DENVER, COL.—Pasoga Springs Electric Light and Power Com- 
pany. $10,000. Incorporators: William Van R. Whitall, Almon H. 
Demrick and Henry L. Woolfenden. sa 


MIAMI, OHIO—Miami Artesian Water and Electric Light Com- 
pany. $5,000. Incorporators: W. L. McWilliams, Jack Moore, S. D. 
Harper, H. E. Renicake and S. C. Fullerton. 


TRENTON, N. J.—The Manhattan Smelting and Refining Com- 
pany. $200,000. Incorporators: Thomas S. Haight, Harry B. Pear- 
son and Edwin V. Machette, of New York city. 


DENVER, COL.—The National Arc Light Company. $8,000. 
Directors: Conrad Hanson, Bradford M. Coor, Hudson H. Nichol- 
son, Thomas A. Collins and Edmund J. Churchill. 


PORTLAND, ME.—The General Automatic Exchange. $1,000,- 
000. Promoters: H. M. Davis and F. N. Balch, of Boston; Harry R. 
Virgin, Franklin C. Payson and A. C. Percy, of Portland. 


JAMESTOWN, N. Y.—Lighting and Power Company. $100,000. 
Directors: Robert T. Paine, 2d, Brookline, Mass.; Ernest L. Carr, 
Melrose, Mass.; Walter E. Griggs, Jamestown; William H. Whitney, 
Boston. 


INDIANAPOLIS, IND.—Fort Wayne, Logansport & La Fayette 
Traction Company. $1,000,000. Directors: George F. McCullouch, 
A. L. Drum, C. W. McGuire, W. C. Sampson, Charles A. Baldwin, 
Henry E. Guthrie and Horace E. Stillwell. 


HARRISBURG, PA.—Sharon & West Middlesex Street Railway 
Company; $50,000; president, R. Montgomery, Youngstown, Ohio. 
The Jefferson Street Railway Company; $65,000; president, J. A. 
Whiteman, Punxsutawney, Pa. The Wellsville Street Railway Com- 
pany; $24,000. 


SACRAMENTO, CAL.—Richmond Belt Railway; $500,000; di- 
rectors: W. S. Travis, C. E. Worden, W. Baker, L. J. V. de Lavega 
and H. D. Pillsbury. Tonopah Light and Power Company; $50,000; 
directors: W. C. Watson, C. W. Waller, J. L. Joseph, E. S. Watson 
and C. E. Elliott. 
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September 13, 1902 


PERSONAL MENTION. 


MR. J. FRANKLIN STEVENS, of Philadelphia, was in New 
York during the past week. 


DOCTOR M. I. PUPIN, Columbia University, New York, has re- 
turned recently from a trip abroad. 


MR. HENRY W. POPE, general manager of the Bell Telephone 
Company, of Buffalo, looked in on several of his New York friends 
last week. 


MR. CHARLES F. CUTLER, president of the New York Tele- 
phone Company, will return next week from a two months’ vacation 
in Europe. 


MR. DANIEL HEMINGRAY, of the Hemingray Glass Company, 
Covington, Ky., is making a European trip and expects to return 
to the United States early in October. 


MR. THOMAS A. EDISON has denied the reports that he will 
enter his storage battery in the endurance run, from New York to 
Boston, of the Automobile Club of America. 


THE BERLIN official Reichsanzeiger announces that the order 
“Pour le Merite” has been conferred upon Professor A. Agassiz, of 
Harvard University, and upon Lord Avebury. 


LORD RAYLEIGH, a Vienna despatch states, has been confirmed 
by Emperor Francis Joseph in his appointment as corresponding 
member of the Austrian Academy of Sciences. 


MR. H. A. ORR, superintendent of the Water, Light and Power 
Company, Atlanta, Ga., will become general selling agent for the 
Stanley Electric Manufacturing Company, with headquarters in 
Atlanta. 


` MR. CLARENCE MACKAY, who’ will probably assume the 
duties of his father, the late John W. Mackay, as the head of the 
Commercial Cable Company and Postal Telegraph Company, is ex- 
pected to return from Europe this week. 


MAX HUELSENBECK, chief engineer of the Helios Electrical 
Company, of Ehrenfeld, near Cologne, Germany, is now on a tour 
of inspection of American industrial plants, particularly electrical 
machinery manufacturing works. 


PROFESSOR W. E. GOLDSBOROUGH, who is actively in charge 
of the Department of Electricity at the St. Louis Exposition and 
reports the outlook as most encouraging for a great.and compre- 
hensive electrical exhibition, was in New York last week. 


HON. DAVID R. FRANCIS, ex-governor of Missouri and presi- 
dent of the St. Louis Exposition, was a New York visitor last week, 
a guest of Mr. Melville W. Stone, general manager of the Asso- 
ciated Press, at the Lotos Club. Mr. Francis is greatly devoted to 
the success of the great World’s Fair to be held in his city in 1904, 
and freely predicts that it will lead all such expositions that the 
world has known. 


MR. E. M. SCRIBNER, formerly assistant sales manager of the 
Bryant Electric Company, has recently been placed in charge of the 
supplies of the Western Electric Company in all its branches. Mr. 
W. F. Hessel, assistant manager of sales in the New York branch 
of the company, has been placed in charge of the supplies at the 
Chicago branch. Mr. Frederick K. Kretschmar is now manager of 
the company’s advertising department. 


MR. GEORGE G. WARD, vice-president and general manager of 
the Cammercial Cable Company, one of the best informed cable 
men in the world, will return to New York from London about the 
first of October. The acceptance by his company of the provisions 
asked by the United States Government respecting the laying of the 
Pacific cable to the Philippine Islands has not yet been announced. 
Well informed cable circles think that some modifications will be 
requested by the cable company prior to entering into the agree- 
ment proposed. 


MR. CARL SCHWARZ has recently arrived 
in America from Germany for the purpose of 
establishing a connection as a practical and 
managing engineer with reference to either 
foreign or domestic work. Mr. Schwarz’s thor- 
ough knowledge of Continental Europe, coupled 
with the fact that he is conversant with the 
German, Russian, French and English lan- 
guages, places him in a strong commercial position for international 
undertakings. Among the more important associations enjoyed by 
Mr. Schwarz during the last ten years were the Allegemeine Elec- 
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tricitiits Gesellschaft, in Germany, as constructing engineer; gen- 
eral engineer of the Siemens & Halske Company in Russia and 
later as general representative of the same company in the south 
of Russia; founder and director of the Electricheskaya Sila in St. 
Petersburg, embracing about 6,000 horse-power and a capital of. 
4,000,000 rubles. Mr. Schwarz has done much brilliant electrical 
engineering work in Germany, and is still a young man. 


MR. FRANK G. BOLLES, of the Bullock Electric Manufacturing 
Company, publishes each month an illuminated calendar, carrying 
an excellent likeness and biographical sketch of leading electrical 
men. The September calendar speaks as follows of one of the 
ablest. men in the field: “Elihu Thomson was born in England, 
of Scottish and English parents. In conjunction with Edwin 
Houston he organized the American Electric Company, the name 
of which, in 1880, was changed to Thomson-Houston Company, 
Professor Thomson becoming its electrician. He has been directly 
or indirectly associated with its successors since that time. He 
was president of the American Institute of Electrical Engineers in 
1889, and decorated with the order of officer of the Legion of Honor 
at Paris in the same year. Professor Thomson’s home is in Lynn, 
Mass., where he maintains his extensive laboratory. His versatility 
is best shown by an examination of his patents, and the simplicity 
so often found in men of high scientific attainments is one of his 
characteristics, He is equally at home before an audience of school 
children or a congress of the world’s greatest scientists.” 


OBITUARY NOTICES. 


MR. LEVI SPRAGUE, formerly president of the Erie Telephone 
and Telegraph Company, died at his home, in Lowell, Mass., 
August 28 of heart disease. Mr. Sprague was ninety-two years old. 
He built a number of large mills in Lowell and Lawrence, and was 
the princtpal organizer of the Perperton Bank, of Lawrence, in 1848, 
and for thirty-eight years was its president. Two sons and two 
daughters survive him. 


MR. THOMAS NEVINS, East Orange, N. J., died on August 21 
in Ireland. Mr. Nevins was an American railway man who had 
gone abroad several months ago to attempt the consolidation of the 
tramway lines between Manchester and Liverpool, England, with 
the idea of subsequently converting these lines into trolley roads. 
The proposed corporation was to have been known as the South 
Lancashire Electric Traction Company, and it is expected that had 
Mr. Nevins lived the plans would have been successful. 


a & INDUSTRIAL ITEMS. A 2 


PETTENGILL-ANDREWS COMPANY, Boston, Mass., is having 
an entire new building equipped for its occupancy. The removal 
of the company will occur a few weeks hence. This company is one 
of the strongest electrical supply houses of America. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, in order to meet the rapidly increasing needs of its 
large business, is now completing an addition to its building which 
will enable it to double its present capacity. A new and handsome 
office building adjacent to the main office will be ready for occupancy 
in the early fall. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, Man- 
chester, Ct., is constructing a new brick building, which it will use 
for manufacturing purposes, in addition to the present line of direct- 
current measuring instruments which this company manufactures. 
It will soon place upon the market a line of alternating-current 
measuring instruments. 


THE NANTAHALA COMPANY, Franklin, N. C., has purchased 
the locust insulator pin business of Daniel Ravenel & Company, of 
Highlands, N. C., and will conduct the business hereafter on a large 
scale. The high standard of the company’s product will be main- 
tained under the direction of Mr. Ravenel himself, who is secre- 
tary and treasurer of the Nantahala Company. 


THE EUREKA ELECTRIC COMPANY, Chicago, has just obtained 
a contract from the city of Chicago for furnishing telephone appara- 
tus for the fire-alarm telephone service. This is the first inde- 
pendent apparatus to be used by the city of Chicago, it having 
previously used Bell apparatus exclusively. In this contract Eureka 
apparatus was selected after a competitive test. 


THE STANLEY RULE AND LEVEL COMPANY, New Britain, 
Ct., is about to adopt electric driving throughout its works. The 
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company has recently purchased from the Westinghouse Electric 
and Manufacturing Company a 375-kilowatt, 500-volt, direct-current, 
engine-type generator, to be operated in connection with a marine- 
type engine, running at 200 revolutions per minute, furnished by 
Messrs. Westinghouse, Church, Kerr & Company. 


A. L. IDE & SONS, Springfield, Ill., is distributing a handsome 
catalogue describing the “Ideal” steam engines. The book is finely 
printed in two colors, and the cover is illuminated with an em- 
bossed representation of an “Ideal” standard engine. The engines 
are shown in all conditions of assembly, and many of the parts 
heretofore uninvestigated are exposed in detail. The catalogue will 
be sent to any one interested upon application to the company. 


THE H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., 
manufactures the Manville fire extinguisher. This is a dry chemical 
compound put up in metal tubes twenty-two inches long and two 
and one-half inches in diameter. This is sold under a guarantee 
and is ready for instant use by any one, and the manufacturer 
claims it to be a practical and economical protection against fire for 
the home or factory. Recent tests in Chicago, St. Louis and other 
large cities have been fully endorsed by chiefs of fire departments. 
The company will be glad to mail copies of testimonials at any time 
upon request. 


THE ELECTRIC CONTRACT COMPANY, 53 Maiden Lane, New 
York city, is the manufacturer of “Evening Star” portable electric 
lamps, illuminated clocks, electric candles, night lights and other 
electric novelties. One of its very useful novelties is the “Light of 
Asia” surgical and medical electric lamp and probe light attach- 


ments. The “Evening Star” and “Light of Asia” portable electric- 


lamps are small cylindrical lamps or torches operated by a dry 
battery. They are intended only for intermittent use for short 
periods of time, and take the place of a match or candle in dark 
places, eliminating the danger of fire and giving a good illumination. 


THE DEVEY CEMENT AND ELECTRICAL SUPPLY COM- 
PANY, 107 State street, Trenton, N. J., will soon open the first 
small factory, but tne demand for its products is such that it will 
soon be necessary to put up a much larger plant than the company 
is now commencing with. Interior and exterior lines, the novelties 
manufactured by this company, are now attracting a large demand 
and it is stated that the Pennsylvania underwriters have endorsed 
it as a good non-conductor. The composition is put up in 1, 2, 5, 
25, 50 and 100-pound cans in fluid form, and may be applied to any- 
thing, even paper. The company will be pleased to give full infor- 
mation to any one interested. 


THE FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, 
Ohio, has been awarded the Treasury contract for furnishing incan- 
descent lamps for the fiscal year ending July 1, 1903, in all the 
government buildings east of the Rocky Mountains. This contract 
covers a minimum of 50,000 lamps and was awarded after a thorough 
and complete test had been made. The sales department of the Fos- 
toria Incandescent Lamp Company has been moved from Cleveland 
to Fostoria, where all this company’s goods are being made. The 
object of the change is to facilitate the handling or the lamp and 
inner globe, which the company reports has grown to an unpre- 
cedented extent within the past five months. 


JAMES S. BARRON & COMPANY, West Broadway and Frank- 
lin street, New York city, manufacturer of and wholesale dealer 
in general electrical supplies, is meeting with great success with 
the Villard conduit rods. Among the large companies which have 
recently ordered consignments of these rods may be mentioned the 
following: The Manhattan Elevated Railway, New York; the 
Standard Underground Cable Company, Pittsburg, Pa.; Memphis 
Light and Power Company, Memphis, Tenn.; New York Telephone 
Company, New York; New York & New Jersey Telephone Company, 
Brooklyn, N. Y.; Chesapeake & Potomac Telephone Company, Wash- 
ington, D. C., and Baltimore, Md.; Dutchess County Telephone Com- 
pany, Poughkeepsie, N. Y. 


THE STANDARD TELEPHONE AND ELECTRIC COMPANY, 
Madison, Wis., is fortunate in a manager who is not only an expert 
in his knowledge of the telephone field, but has a vein of philosophy 
which enables him to make his advertising more than ordinarily 
interesting. His latest folder, short and concise, is so arranged 
as to permit the insertion of a leaflet illustrating whatever special 
article may be required. On the front cover, in large letters, one 
finds “Look Into This.” Inside is a short explanation of what the 
company has in the way of apparatus, while the back cover of the 
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tri-leaved folder, which fits easily into the usual envelope, gives a 
number of pointed and philosophic utterances respecting the ex- 
cellence of “Standard” apparatus. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING AND 
EQUIPMENT COMPANY, 100 Broadway, New York, has contracted 
with the Chicago, Rock Island & Pacific to equip with its “axle 
light” system of electric lights and fans all the cars now being 
constructed by the Pullman Company to be used in the new limited 
trains that go into service November 1 between Chicago and San 
Francisco via the Rock Island & Southern Pacific. This is the same 
“axle light” system of electric car lighting that is now in use on 
the twenty-hour trains of the New York Central and Lake Shore, 
and Pennsylvania Limited, and also on the finest trains of the 
Atchison, Grand Trunk, Chicago Great Western, Missouri Pacific, 
and St. Louis & San Francisco, and on the dining cars of other 
leading railway lines; also on all private Pullman cars, and on 
nearly all the official cars of railway presidents and general 
managers. l 


“GOOD STOCK needs good lighting” is a truth realized this 
season as never before by the leading merchants throughout the 
country, as evidenced by their orders for reflectors to the well-known 
house of I. P. Frink, 551 Pearl street, New York. Among the many 
contracts for Frink’s special patent window reflector and show-case 
lighting in hand or recently filled, we are advised of the following: 
Gimbel Brothers, Philadelphia; also their Milwaukee store; Bloom- 
ingdale Brothers, New York city; Seigel-Cooper Company, New York 
city; the handsome new buildings of Saks & Company, and R. H. 
Macy & Company, New York city, two stores which, because of their 
location, have attracted general attention; Derby Desk Company, 
Boston; Washington Arcade, Detroit; Kennedy Furniture Company, 
Butte; L. Hammill & Company, Mobile, Ala., who are conceded to 
have one of the finest store buildings in the South; J. N. Mockett, 
Toledo, Ohio; Hannifin Dry Goods Company, Milwaukee, and The 
Leader, Minneapolis, Minn. It might be mentioned that in ad- 
dition to its special line of reflectors for window and case light- 
ing, this concern manufactures a full line of cluster reflectors, 
mirror, shades, etc. The former are well adapted to the lighting 
of store interiors, being preferred by many to the enclosed arc. The 
Wadleigh High School, New York city, about completed, has some 
800 “Frink” clusters, which are the standard type of the New York 
Board of Education. The additional fixtures in this building, don- 
sisting of ceiling coronas with bent glass domes and arch refiectors, 
were all furnished by this firm. Its catalogue fully illustrates 
and describes its fixtures, and is intended to reach every central 
Station, electrical engineer, contractor and supply dealer. A copy 
will be sent on request. 


THE ALLISCHALMERS COMPANY, Chicago, Ill, reports a 
partial list of engine sales for July, as follows: L. T. Williams & 
Sons, New York city, 22 x 42-inch, 1890 frame, Reynolds-Corliss 
engine; G. A. Bergland, Milwaukee, Wis., 20 x 42-inch, 1890 frame, 
Reynolds-Corliss engine; Buffalo & Susquehanna Iron Company, 
Buffalo, N. Y., four pair of vertical, cross-compound, steeple type, 
blowing engines, steam cylinders 42 and 80 x 60-inch, air cylinders 
87 and 87 x 60-inch; Studebaker Brothers Manufacturing Company, 
South Bend, Ind., 32 x 12-inch, Independent air pump and con- 
denser; Milwaukee Electrical Railway and Light Company, Wis- 
consin, two vertical, cross-compound, direct-coupled engines, cylin- 
ders 28 and 60 x 48-inch (fourth order); Tonawanda Iron and Steel 
Company, North Tonawanda, N. Y., one vertical, long cross-head 
type, blowing engine, cylinders 42 and 84 x 60-inch; American Steel 
and Wire Company, Pittsburg, Pa., six pair of vertical, cross-com- 
pound, steeple type, blowing engines, steam cylinders 46 and 86 x 
60-inch, air cylinders 87 and 87 x 60-inch, two vertical, low-pressure, 
long cross-head, blowing engines, cylinders 80 and 87 x 60-inch; New 
Orleans railways, New Orleans, La., two vertical, cross-compound, 


direct-connected engines, cylinders 58 and 80 x 60-inch; Omaha 
Water Company, Omaha, Neb., one 20,000,000-gallon, vertical, triple 
pumping engine, cylinders 40 x 70-inch and 104 x 66-inch; San 
Antonio Water Company, San Antonio, Tex., one 50,000,000-gallon, 
vertical, triple pumping engine, cylinders 24 x 46-inch and 68 x 42- 
inch; the Ptarmigan Mines, British Columbia, one 14 x 18-inch, 
single Riedler express compressor, driven by 14 x 18-inch slide valve 
engine; Cia Minera de Piedras Verdes y Anexas, Mexico, one 8 x 
10, double-cylinder, single-drum hoist, one 50-horse-power, class “A,” 
locomotive type boiler; Pennsylvania Railroad Company, Pennsyl- 
vania, two 438-horse-power, Sederholm boilers, main shell 96-inch 
diameter x 16-foot long, working pressure 150 pounds per square 
inch. 
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ELEOTROTHERAPEUTICS. 

The American Electrotherapeutic As- 
sociation will in all probability have an 
exhibit commensurate with the dignity of 
this branch of research at the World’s 
Fair at St. Louis in 1904. The action 
taken by this association at its recent 
convention is at once commendable and 
practical. While there is great oppor- 
tunity for pseudo-scientists to taint the 
progress made along these lines with 
charlatanism, the painstaking and legiti- 
mate search of esteemed members of the 
medical profession after truth in this di- 
rection should be encouraged in every way 
possible. Outside of the application of 
the Roentgen rays in various methods, 
there has been little done except in cer- 
tain modifications of the treatment of 
nervous lesions with mild currents. But 
there has been real progress thiswise, and 
permanent benefits have been reported 
from such treatment. 
Electrotherapeutic Association numbers 


The American 


among its members those who have won 
distinction by their good works. By all 
means let us have an electrotherapeutic 
exhibit at St. Louis. 


THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


The next twelve: months promise to 
form a very successful year for the Amer- 
ican Institute of Electrical Engineers. 
The excellent progress made during Mr. 
Steinmetz’s term as president will be sus- 
tained. Mr. C. F. Scott, the newly elected 
president, is now planning to extend the 
good work already accomplished and to 
broaden the society, and thus make it of 
greater value to the engineering profes- 
sion. | 

The general plan of the meetings as 
inaugurated by Mr. Steinmetz, and which 
proved so successful, will be adhered to. 
This, as is well known, was to devote the 
monthly meetings to a single topic, or to 
It is thought, 
however, that the meetings this winter 


those closely connected. 


can be made even more profitable and in- 
teresting if less time is devoted to reading 
the papers, and more to the discussion. 
To bring out the best in this way, it will 
be necessary to secure two or three papers 
by authorities on the subject to be con- 
sidered, and to have these printed and 
distributed Then certain 
members familiar with the subject will be 


in advance. 


requested to lead the discussion. In this 
way the ground can be thoroughly and 
carefully covered without waste of time. 
There can be no question as to the value 
of having all papers distributed in ad- 
It is extremely difficult to listen 
to two or three papers read in abstract 


vance. 


only, and then to discuss them concisely 
and effectively. Evidently, this innova- 
tion can not be carried out successfully 
unless the authors of the papers finish 
them and send them in in good time. 

It is time now that the society increased 
materially in numbers. Electrical en- 
gineering is becoming such a broad field 
and covers so many lines of work, and is 
so closely in touch with the other en- 
gineering professions, that there is every 
reason for thinking that the membership 
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of the Institute might well be recruited 
from other engineering bodies to the 
mutual benefit of all parties. Indeed, the 
conditions are such that the Institute 
should be the strongest in point of num- 
bers of any technical society, and a per- 
sistent effort should be made to raise the 
membership roll to the strength it ought 
Would it not be well to en- 
courage the younger members of the pro- 
fession also to become associate members ? 
Many of them do not known that they are 
eligible, while others who do would 
gladly join if the benefit of so doing 
could be presented to them. The very 
placing of their names upon the roll gives 


to have. 


them a certain position in the ranks of 
their profession and is the first step 
toward the acquaintance that brings 
merited recognition. In saying this we 
do not wish to intimate that the requisites 
for full membership should be lowered. 

As to the benefits which would accrue 
to the Institute from increased member- 
ship, these are several, and would in turn 
react as a benefit to individual members. 
In the first place, there is the additional 
weight and importance of numbers—the 
possibility of the many securing advan- 
tages and concessions where the few 
might fail. Second, the increased in- 
come, which would enable the Institute to 
secure for itself a home commensurate 
with its real dignity and importance. We 
can even imagine that a member visiting 
New York would feel more benefited by 
having a comfortable place to lodge and 
dine and to meet fellow members socially 
than from attendance at any special 
At least, it hardly 
seems proper that the Institute should be 
dependent upon another society for the 
necessary accommodations for its meet- 
ings. 


Institute meeting. 
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THE PASSING OF THE FIREMAN. 

Each advance in any industry implies 
the discarding or superseding of older 
methods and appliances for those better 
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and more economical, and brings a corre- 
sponding increase in the application and 
use of the proces in which the improve- 
ment has been made. The stage coach 
was replaced by the steam locomotive, and 
the remarkable expansion of traffic follow- 
ing this change has been too frequently 
discussed to need comment. Now, steam 
locomotion is threatened by electric. For 
short-distance hauls the change is not far 
off, while somewhere in the future—how 
near we can not say—lies the substitution 
of electricity for all methods of trans- 
portation now in use. 

The relative advantages of the two 
methods we will not consider here save 
in one respect—the elimination of one 
factor in the system. When the use of 
fucl on the locomotive is abandoned the 
presence of the fireman becomes unneces- 
sary, and he will consequently be trans- 
ferred to some other position advancing, 
probably, to that of motorman. 

At the power station, also, changes are 
going on, though with somewhat different 
results. Here the introduction of me- 
chanical stokers, whereby the labor of 
handling the coal is performed by ma- 
chinery, enables one man to take the place 
of several in the older method. More- 
over, his work is of a somewhat different 
character, requiring better training and 
bringing more responsibility. He now has 
only to regulate the furnaces so. that com- 
bustion takes place under the best condi- 
tions, and see that the machinery is kept 
in good working order. The position be- 
comes more important under the changed 
conditions, and demands a man with more 
education and better judgment than was 
the case before. In fact he becomes an 
operating engineer, while before he was 
little more than a day laborer. 

Doubtless there will remain a few in- 
stances where the fireman will persist, due 
But it does 
not require much foresight to see the oc- 


to certain local conditions. 


cupation of the fireman universally re- 
placed by that of an engineer trained in 
the proper handling and use of fuel. The 
proper conditions of combustion are not 
less important than the correct adjust- 
ment of the engine valves. The advance 
has been general, with injury to none, 


but benefit to all. 
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In passing, we may call attention to the 
general changes which are going on in 
industrial processes. Mechanical methods 
are replacing, to a large extent, manual 
labor, and these demand men with better 
training. Some students of social prob- 
lems are fearful lest the so general edu- 
cation of the masses may leave no one 
for the meaner drudgery. What if in- 
stead there be a possibility that the prog- 
ress of invention along these lines may 
leave a scarcity of work for the unskilled 
laborer ? 


WIRELESS TELEGRAPHY. 


Wireless telegraphy still receives a good 
deal of attention from the scientific and 
technical press. The work which is being 
done by the various inventors has been 
recorded, and their systems have been 
described with considerable detail as to 
the apparatus and its arrangement. 

There has been, however, a lack of dis- 
cussion in these descriptions of the ob- 
jects aimed at, and the reasons for much 
of the apparatus used are not touched 
upon. Doubtless the various inventors are 
working with a definite object in view, and 
every piece of apparatus has a specific pur- 
pose; but to the majority of readers it 
must seem as if they were working along 
cut and try methods. 

We should like to see some logical dis- 
cussion of the development of these dif- 
ferent systems. They must all attain 
similar results by equivalent methods. 
While some hold to one theory of the 
method of propagation, and others to 
another, the results are identical in kind 
at least, if not in magnitude. If the in- 
ventors are really working according to 
certain assumptions, this does not appear 
in the printed descriptions. 

There is also a lack of practical applica- 
tion. That this system of transmitting 
intelligence will replace the land and 


ocean lines in the near future does not 


seem probable. A large number of ex- 
perimental plants have been installed, but 
none of commercial importance, except, 
perhaps, those on the larger steamers, and 
at prominent seacoast points. Now, there 
would seem to be a number of circum- 
stances where wireless telegraphy could 
be put to a useful and practical test with- 
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out replacing, or even competing with, the 
methods at present in use. One of these 
seems worthy of examination. With the 
usual block system of operating railroads, 
there is no way of reaching a train after 
wt has left one station until it reaches 
the next. Some years ago a method of 
telegraphing to moving trains, by means 
of a wire stretched parallel to the road, 
was tried, but evidently it was not found 


altogether successful, and was soon dis- — 


carded. Why should not some of these 
methods of wireless telegraphy be tried ? 
The difficulties do not seem great, while 
the value of the experience gained would 
be enormous. If the application were 
found to be successful, the gain to the 
company and to the general public in the 
additional safety secured would be in- 
estimable. The prevention of one serious 
accident would repay, in the saving of 
confidence and money, an enormous cx- 
penditure for experimental work. There 
would be no need of transmitting orders 
to the train, though there would probably 
be little difficulty in doing so. The simple 
lighting of a lamp in the engine cab 
would suffice to warn the engineer of 
danger. To-day most well-equipped trains 
already carry an electric installation, 
which could furnish the necessary power 
on the train, and the additional apparatus 
required need not be expensive nor com- 
plicated. 
worthy of more careful consideration by 


The proposition would seem 


the railroad companies. 


Maybe Marconi didn’t invent wireless 
telegraphy. But he is doing things with 
his apparatus right along. 


The statistics just made public of the 
German export of manufactures of iron 
to Russia show that for electrical ma- 
chines the number of pieces amounted to 
3,077 and the value $1,384,500, or an 
average of $450 per unit,in 1900; for 1901 
the number of pieces was 2,650 and the 
value $1,060,000, or an average per unit 
of $400—a decrease of twenty-three per 
cent in number of pieces and of eleven 
per cent in unit values. Russia is not 
buying any less. Where ‘is the difference 
coming from? Perhaps the American ex- 


porters can tell. 


v “sem, © 


September 20, 1902 


HIGH-TENSION WORK IN THE FAR 
WEST.* 


BY GEORGE H. LUKES. 


To the central station man of the East 
or the Middle West, the tremendous de- 
velopment in high-tension transmission in 
the West, and particularly on the Pacific 
Coast, seems marvelous and inexplicable. 
Each issue of the electrical journals seems 
to chronicle some new achievement more 
remarkable than all before. Distances 
and line voltages have been doubled and 
quadrupled, and the whole country from 
Old Mexico to British Columbia is dotted 
with transmission plants. It is not the 
purpose in this paper to take up the sub- 
ject of long-distance transmission in any 
detail, for to do this would require a 
volume, but it is rather to point out some 
of the conditions that brought about this 
rapid development and the trend of 
growth at the present time. 

The great mountain ranges that lie 
about 150 miles from the coast and extend 
north and south are the sources of in- 
numerable streams of water that reach 
the Pacific through the larger rivers. 
These streams are of small volume ex- 
cept at time of flood, but on the other 
hand, the fall is exceedingly rapid so that 
it is not unusual to find heads utilized of 
from 500 to 1,500 feet, and even more. 
The installations consequently are of one 
general type with variations here and 
there to suit local conditions. A dam is 
thrown up at some point on a mountain 
stream where a reservoir can be created, 
and from this dam the water is carried by 
means of a wooden flume, ditch, or, in 
some cases, a wooden stave-pipe line, with 
a grade of from five to twenty-five feet 
per mile to a point where the maximum 
drop can be utilized. From the penstock, 
the pipe line which is sometimes of steel, 
sometimes of cast iron, or, in cases of low 
head, wooden stave pipe, is run down to 
the power-house below. The water-wheels 
are of the Pelton type and are direct-con- 
nected to alternating-current generators, 
which supply two or three-phase current 
at a frequency of sixty and a voltage of 
one or two thousand. The exciters are 
direct-connected to separate watcr-wheels. 
The raising transformers are of the water- 
cooled oil-insulated type, and are gener- 


' ally located in a room separated from the 


dynamo room by fireproof walls. The 
lightning arresters are usually in a sep- 
arate building to cut down the danger 
from fire. The high-tension switchboard 
is mounted on insulators and consists of 


* Abstract of paper read before the Association of 
Edison Illuminating Companies, September 9, 1902. 
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wooden frames upon which are placed air- 
break switches of various types. The 
high-tension bus-bars are simply exten- 
sions of the transmission lines and are 
bare wires mounted on insulators like 
those used on the lines. The transmis- 
sion lines will be described in some detail 
later. 

Turning now to the commercial side 
of the proposition, it is evident that until 
there was sufficient market for power 
there could be no long-distance trans- 
mission plants. Moreover, to make trans- 
mission of power necessary, natural con- 
ditions must also exist to prevent the 
utilization of power at the point where 
it is generated. In the West the power 
plants are necessarily located in the bot- 
tom of deep cafons in mountainous dis- 
tricts miles from any railroad, so that the 
market can not move to the power and 
the power has to be transmitted or not 
used at all. For well-known engineering 
reasons electrical energy can not be trans- 
mitted efficiently over long distances, ex- 
cept in large amounts, and this calls for 
a large market for power. In California 
this market grew slowly, as the industries 
of the country became diversified. In the 
early days mining was the principal in- 
dustry, but as the country grew older it 
was discovered that, with irrigation, large 
crops could be raised in the fertile valleys. 
The country became more thickly popu- 
lated and towns grew into cities. With 
the introduction of electric lighting and 
electric railways a great demand was 
created for electric power. 

The cost of fuel is the factor which 
determines whether or not a market exists 
for power transmitted from a distance. 
California has no coal beds to speak of, 
and hence the coal has to be imported. 
About three-fourths of the supply comes 
from British Columbia and Washington, 
and is semi-bituminous and lignite. As 
the country is practically covered by 
only one railroad there is no competition, 
and freight rates to interior points have 
been excessive. The price of fuel and 
therefore the cost of power have been 
very high. In 1890 oil was discovered in 
Southern California and has since been 
largely used for fuel. The consumption 
rose in 1900 to 4,000,000 barrels. The 
cost of fuel has fallen somewhat in con- 
sequence. As oil has only partially dis- 
placed coal, its price naturally hovers 
about that of coal, and the expectations 
of an extremely cheap fuel have not been 
realized. Still, from the point of view 
of the power transmission man, the dis- 
covery of oil was a most unfortunate 
event. 
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Thus for forty years prior to 1890 the 

conditions had been slowly getting more 
favorable for long-distance transmission. 
A large amount of experience had been 
gained in the construction of dams, 
flumes and pipe lines. A  water-wheel 
suitable for the purpose had been evolved, 
and a market for power in large quanti- 
ties had grown up. A method of trans- 
mitting power over long distances was 
lacking until the Frankfort-Laufen trans- 
mission experiments were made in 1891. 
In less than two years after these experi- 
ments, the historic Pomona transmission 
of thirty miles at 10,000 volts was in 
actual commercial operation in Southern 
California. Since that time the develop- 
ment has been very rapid, the capacity 
of transmission plants alone now aggre- 
gating upward of 100,000 horse-power. 
_ At the present time these enterprises 
are much more carefully planned than in 
the early days. The pioneering days are 
over to a certain extent and the second 
stage of development has begun. It has 
been demonstrated that it is possible to 
transmit energy in large quantities for 
distances up to 150 miles and over. With 
the extension of the lines into large cities 
for the supply of electric lighting and 
power for street railways the policy is 
followed of spending more money in first 
investment in order to secure reliability 
of service and low operating and mainte- 
nance costs. This tendency is shown in 
the hydraulic end by the substitution of 
tunnels and paved and cemented canals 
for wooden flumes. Duplicate pipe lines 
are now provided and the power-house it- 
self is built in a more substantial manner 
and as nearly fireproof as possible. 

The pole line has been found to be the 
weakest part of the transmission system, 
and I give some of the details of the con- 
struction of the latest pole lines in order 
to show the care and foresight now dis- 
played in this part of the work. 

The poles commonly in use on the 
newest transmission lines are cither of 
square sawed redwood, tapered from butt 
to top, or Oregon or Washington cedar. 
The Oregon cedar ‘poles used by the Bay 
Counties’ Company in its lines from Col- 
gate to Oakland a distance of 142 milea, 


are painted with hot tar from the top of 
the pole to a point six inches below the 
bottom cross-arm. The butts are satu- 
rated with hot carbolineum for three and 
one-half feet where the pole enters the 
ground, 

The redwood poles are from the hearts 
of young trees, not more than four poles 
being taken from one tree, and being free 
from sap when set, they will last from 
twenty-five to thirty-five years. 

(To be continuei.) 
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The Convention of the Association of 
Edison INluminating Companies. 


The twenty-third convention of the 
Association of Edison Illuminating 
Companies was held last week at the 
Mount Washington, White Mountains, 
N. H. The proceedings began on Tues- 
day, September 9, with an address by the 
president, Mr. Louis A. Ferguson, of Chi- 
cago. In the course of his remarks Mr. 
Ferguson paid a deserved compliment to 
the work done by the various standing 
committees, particularly the lamp and 
meter committees and also the storage 
battery committee appointed last year for 
the first time. He advocated an extension 
of the work done by the appointment of 
additional standing committees to collect 
data and formulate opinions for the use 
of the members of the association. 
Among these should be standing com- 
mittees on other kinds of illumination 
which compctes with electricity, on steam 
turbines, on rates, on relations with kin- 
dred societies and on theft of current. He 
spoke strongly upon the importance of 
devoting more time than has hitherto been 
spent on mechanical and theoretical prob- 
lems which arise in connection with the 
progress of the electrical art. He also 
referred to the proposed action of thie 
National Board of Fire Underwriters in 
reference to high-potential currents, and 
urged upon the members the importance 
of giving their closest attention to the 
proposed changes in the rules of the na- 
tional board, so that the electrical in- 
dustry would not be prejudiced thereby. 

In submitting the report of the com- 
mittee on high-potential conductors, the 
chairman, J. W. Lieb, of New York, 
spoke of the proposed action of the Na- 
tional Board of Fire Underwriters in lim- 
iting the use of high-potential conductors 
in the vicinity of buildings, and of the 
desire of various representatives of elec- 
trical bodies to secure harmonious co- 
operation with the National Board of 
Fire Underwriters without sacrificing the 
interests of the industry. In conclusion, 
Mr. Lieb proposed that the name of the 
committee should be changed to that of 
the Committee on the National Code, in 
order more clearly to define its functions. 
The sessions of the convention were held 
each day from 9.30 a. mM. to 1 P. M. 
and each evening from 8 to 10.30 o’clock. 
This allowed the whole of the afternoons 
for excursions and golf playing. Various 
forms of entertainment were thoroughly 
enjoyed by the delegates and their ladies, 
and prizes were tendered by different 
prominent members of the association. 
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The General Electric Company acted as 
host on Friday, and invited the members 
of the association and those who accom- 
panied them to luncheon at the Summit 
House, Mount Washington. Those who 
accepted this invitation were taken up the 
Mount Washington Railway on specially 
reserved cars. The convention was one of 
the most largely attended which the Edi- 
son Association has ever had, and also one 
of the most enjoyable, not only in regard 
to the scenery and the perfection of the 
hotel accommodations, but also to the fine 
weather which prevailed during the ses- 
sions of the convention. 

A number of splendid papers’ were read, 
the published programme being carried 
out without variation with the exception 
of the paper by Mr. Steinmetz, which was 
not given, owing to the unfortunate cir- 
cumstanee that Mr. Steinmetz was unable 
to be present. All of the old officers of 
the association were reelected. 

eee SAD EEN 
Sixth Annual Convention of Inter- 
national Association of Steam En- 
gineers, Pittsburg, Pa., Septem- 
ber 8, 1902. 


The sixth annual convention of the In- 
ternational Association of Steam En- 
gineers occurred at Hotel Henry, Pitts- 
burg, Pa., September 8, 1902, and was 
called to order at 9 a. M. by President 
Lighthall. 

J. L. Richardson, of Local Union No. 
95, Pittsburg, and chairman of joint re- 
ception committees, welcomed the dele- 
gates, being followed by the Hon. Guy Mc- 
Candless, of Pittsburg, who extended to 
the delegates the freedom of the city. 

After a few well-chosen remarks 
President Lighthall appointed the com- 
mittee on credentials, composed of the 
following: S. L. Bennett, Kansas City, 
Me.; Joseph Hammell, New York city; 
C. A. Kirby, Chicago, Ill.; John A. Bader, 
Detroit, Mich.; James J. McCracken, 
Washington, D. C. 

Committee on Rules— William H. 
Walsh, New York city; John Henry, 
Saginaw, Mich.; E. F. Murphy, Glens 
Falls, N. Y.; W. H. Betts, Toledo, Ohio; 
J. F. Reiling, Fort Wayne, Ind. 

The convention then adjourned until 
2 P. M. 

At 2 P. M. President Lighthall called 
the convention to order, after which the 
committee on credentials made its report. 
Following is the list of qualified delegates 
up to September 8: P. A. Peregrine, J. 
W. Wood, J. J. Maguire, George V. Light- 
hall, Charles A. Kirby, H. W. Phillips, 
A. W. Huddell, J. D. Bader, S. L. Ben- 
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nett, R. A. McKee, W. H. Betts, J. J. 
Walsh, S. Theakston, J. F. Reiling, W. H. 
Walsh, J. F. Hammell, F. J. Schmitz, 
P. McMahon, A. J. Skiffington, A. Kees- 
ler, John Henry, W. H. La Fore, M. 
Comerford, J. H. Higgins, D. W. Gilbert, 
J. P. McDonough, G. Muirhead, C. Frier- 
muth, Dewitt Turner, S. L. Bennett, J. C. 
Hannahan, H. Cunning, J. J. McCracken, 
W. A. Worcester, W. J. Coakley, P. M. 
Boyle, M. J. Curran, C. P. Samsville, 
H. F. McConbrie, E. F. Murphy, J. 
Hyder, Jr., L. J. Griffin, J. J. Gloss. 

The subject of credentials for delegates 
was closed after discussion by Delegates 
Lighthall, Bennett, Gilbert, Comerford, 
Henry, Hammell and Walsh. 

The committee on rules then reported 
recommending commencement of sessions 
at 8.30 a. M. to continue until 12 M., and 
afternoon sessions from 1.30 P. M. until 
6 P. M. 

An order of business was recommended, 
also rules limiting debate to recognized 
and accredited delegates, the limit as to 
time being placed at five minutes. 

Morning session, September 9, was 
called to order by President Lighthall, 
and committees on by-laws, grievances, 
resolutions, officers. 

. The report of General President Light- 
hall was then read. 

In this report he dealt with the wonder- 
ful growth in membership of the union 
during the past year. 

After a number of recommendations 
concerning the stamp system, journal, 
seals, election of officers annually, bene- 
ficiary fund, accident, death and sickness, 
the general secretary’s report was read 
ending August 31, 1902, reporting a bal- 
ance of $3,211.45, the expense of the year 
running $9,604.36. 

The convention then authorized the se- 
lection of a fraternal delegate to attend 
the annual meeting of the Steam Engi- 
neers of Canada and that he shall be 
elected at the regular election of officers 
on Saturday.. It was understood that the 
Canadian organization desired to unite 
with the International Union of Steam 
Engineers and it was considered impor- 
tant to send a delegate who could arrange 
all details by which the forty Canadian 
unions could be affiliated. 

The annual banquet took place at the 
Hotel Henry Thursday night. 

Matters of importance to the union 
were considered in executive session from 
which the public was excluded. 

The annual election of officers then 
took place, with the following results: 

President, Geo. V. Lighthall, Chicago. 
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First vice-president, P. McMahon, of 
Jersey Heights, N. J. 

Secretary-treasurer, R. A. McKee, of 
Peoria, Il. 

The next annual convention will be 
held in Wheeling, W. Va., the first Mon- 
day in October, 1903. 

After adjournment many of the mem- 
bers remained in Pittsburg until Tuesday, 
visiting the Edgar Thompson and Du- 
quesne steel works and the Westinghouse 
Electric and Mannfacturing Company’s 
plants. | 
Street Railway Association of the 

State of New York. 


The annual convention of the Street 
Railway Association of the State of New 
York was held at Glens Falls, N. Y., 
September 10. Papers were read by Mr. 
A. C. Tulley, purchasing agent of the 
Metropolitan road; Mr. R. S. Stanforth, 
of Rochester; Mr. C. B. Fairchild, of New 
York; T. E. Mitten, of Buffalo; W. B. 
Reed, of Syracuse, and Joseph A. Towers, 
of Troy, N. Y. | 

The officers were elected as follows: 
President, G. Tracy Rogers, of Bingham- 
ton; first vice-president, Edward G. Con- 
nette, of Syracuse; second vice-president, 
Addison B. Colburn, of Glens Falls; secre- 
tary and treasurer, Henry A. Robinson, of 
New York. The following gentlemen 
compose the executive committee: G. 
Tracy Rogers, of Binghamton; H. H. 
Vreeland, of New York; W. Cary! Ely, 
of Buffalo; T. J. Nicholl, of Rochester, 
and J. L. Greatsinger, of Brooklyn. 

The convention next year will be held 
at Syracuse, when the delegates will be the 
guests of the Syracuse Rapid Transit 
Company. 
The International Association of 

Municipal Electricians. 


Present indications point to a large at- 
tendance at the seventh annual conven- 
tion of the International Association of 
Municipal Electricians. The association 
meets at Richmond, Va., October 7, 8 and 
9, 1902. The headquarters will be at 
Murphy’s Hotel. Members of the asso- 
ciation and guests intending to take part 
in the convention exercises will leave New 
York on Saturday, October 4, at 3 P. M., 
from Pier 26, North River, foot of Beach 
street, arriving at Richmond at 7.30 A. M. 
Monday, October 6. Transportation will 
be furnished by the Old Dominion Steam- 
ship Company. Round-trip tickets, in- 
cluding meals and stateroom, cost $14. 
An elaborate entertainment has been ar- 
ranged en route. Mr. F. C. Mason, 16 
Smith street, Brooklyn, N. Y., will fur- 
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nish any désired information, and will 
reserve staterooms if requested. The 
papers have been printed and bound up 
in pamphlet form, and will be distributed 
for the leisurely perusal of the delegates. 
The papers will not be read, but will 
simply be announced by title and fully 
discussed. 


——__- 


The Annual Meeting of the Pennsyl- 


vania Street Railway Association. 


The annual meeting of the Pennsyl- 
vania Street Railway Association, held at 
the York Country Clubhouse, York, Pa., 
September 10, was called to order at 1.30 
P. M. In the absence of the president, 
Mr. John A. Rigg, Mr. Henry C. Marsh 
was elected chairman of the meeting. 

Hon. M. B. Gibson, Mayor of York, 
was introduced and delivered an address 
of welcome which was responded to by the 
chairman. About thirty-five railway com- 
panies were represented, and among the 
manufacturers might be mentioned the 
following: The Continuous Rail Joint 
Company, represented by B. M. Barr; 
the Heil Rail Joint Welding Company, 
by C. J. Harrington; J. G. Brill 
Company, by W. H. Huehlings and 
J. Ellwood Bradley; the General Elec- 
tric Company, by R. E. Moore; John 
A. Roebling’s Sons Company, by Charles 
Cushing and Foster Ivins; Lobdell Car- 
Wheel Company, by F. A. Lex; Westing- 
house Electric and Manufacturing Com- 
pany, by T. Cooper and C. A. Bragg; 
Lehigh Car-Wheel and Axle Company, by 
B. F. Swartz; Columbia Machine Works, 
by W. F. Kerschner; H. C. Roberts Elec- 
trical Supply Company, by C. M. Max- 
well and John Mustard; Western Electric 
Company, by Fred C. Joege; the Electric 
Storage Battery Company, by Edward L. 
Reynolds; Sawyer-Man Electric Company, 
by George W. Simpson. 

The following officers were elected for 
the ensuing year: President, E. H. Davis, 
Williamsport Passenger Street Railway 
Company; first vice-president, Edward 
Bailey, Harrisburg Traction Company; 
second vice-president, W. W. Greist, 


Canestoga Traction Company; secretary, 


Charles H. Smith, Lebanon Valley Street 
Railway Company; -treasurer, W. H. 
Lanius, York Street Railway Company; 


executive committee, E. H. Davis, C. H. 


Smith, B. F. Myers and John A. Rigg. 
The first paper read was on “The Most 
Economical Management of the Repair 
Shop,” by Charles S. Banghart, superin- 
tendent of repair shops, United Traction 
Company, Reading. This paper was 
greatly appreciated, and embodied essen- 
tially the requirements which, from a good 
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mechanical and electrical standpoint, are 
necessary for the economical management 
of both ordinary and extraordinary re- 
pairs. The different requirements of ma- 
chine-shop practice were taken up in de- 
tail and ably discussed by the author. 
Particular attention was paid to the tak- 
ing up of specifications and the econom- 
ical maintenance of car equipment, and 
also proper instruction of all employés 
operating such equipment in order that 
close cooperation might be had with the 
operating employé and the repair man. | 

Another paper was on “The Practical 
Construction of Suburban and Interurban 
Electric Railways,” by S. S. Hoff, civil en- 
gineer, Reading, Pa. This paper discussed 
at some length the construction of the 
road-bed and the relations which should 
properly exist between the investor, the 
manager, the manufacturer, the local 
civic authorities and the urban, as well as 
the suburban, populace. The author re- 
marked in detail upon the questions of 
franchises, the preliminary survey, the se- 
lection of the general route, the building 
up of proper road-beds, the avoidance of 
sharp curves and unnecessary grades, the 
proper strengthening of ‘embankments, 
the masonry, which should enter into 
bridge work, and the great necessity of 
establishing a thorough system of drain- 
age for all road-beds. He then took up in 
order the question of the emplacement of 
ties, the size and weight of rails and the 
bonding of rail joints, which should, more 
than any other point, be given the serious 
practical consideration of the engineer and 
construction man. Concealed bonding, he 
considered, was the best for practical con- 
struction, and the less liable to be loosened 
by vibration or careless interference by 
trackmen at their ordinary repair work, as 
well as affording protection against rob- 
bery. With the right of eminent domain 
accorded to the steam road charter— 
which should also be extended at least to 
the interurban electric road—the author 
thought it was possible to complete an 
electric road capable of being operated 
safely and successfully at any rate of 
speed to which the electric system of the 
future may be developed. 

The delegates were the guests of the 
York Street Railway Company on Sep- 
tember 10 on a trolley ride to Windsor 
and return. At 8 P. M. the same day a 
complimentary smoker was given at the 


York Country Club. On September 11 a 
complimentary excursion was tendered 
over the West Maryland Railroad to Get- 
tysburg, with a drive over the battle-field. 

The place of mecting for the next con- 
vention was referred to the executive com- 
mittee. l 
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Second General Meeting of the American 
Electrochemical Society. 


The Opening Exercises at Niagara Falls, N. Y., September 15, 1902. 


HE second general meeting of -the 
American Electrochemical Society 
was called to order by President 

J. W. Richards in the music room of the 
International Hotel, Monday, September 
15, at 10.30 a. M., following immediately 
after the directors’ meeting at which 
fifteen of the eighteen directors were 
present. There were about 100 members 
and guests present. 

Report of the treasurer showed that the 
finances were in excellent condition, and 
that after all liabilities had been met 
there would be a balance of over $600 in 
the treasury. The secretary reported that 


the growth in membership had been very - 


encouraging and that there were now 411 
members. 

Dr. F. Haber, of Karlsruhe, was intro- 
duced as delegate from the German Elec- 
trochemical Society and courteously wel- 
comed by the president. 

The reading and discussion of papers 
were then taken up. 

The first paper was by Mr. F. A. J. 
Fitzgerald, of Niagara Falls, on “Notes 
on Testing Carbon Electrodes.” The 
nature of the carbon of the electrodes de- 
pends to a large degree upon the method 
of preparation. Not only does the density 
vary, but the per cent of graphite present 
is different in the different processes of 
manufacture. Pure graphite is less af- 
fected than amorphous carbon in elec- 
trolytic processes, and it is therefore im- 
portant to have some method of testing 
both as to density and amount of graphite 
present. In finding the density a sample 
is carefully weighed and then placed in a 
volume meter and a known volume of 
kerosene added. ‘The total volume is 
then noted. Then the vessel is attached 
to an exhaust pump and all the air with- 
drawn and the total volume read again. 
From these are deduced the apparent 
density, the real density and the porosity. 
These are found to vary for different por- 
tions of samples as well as for different 
samples. The test for amorphous carbon 
consists in oxidizing the sample with re- 
peated washings of nitric acid and potas- 
sium chlorate. This treatment removes 
the amorphous carbon and leaves the 
graphite as graphite oxide. In the dis- 
cussion, Professor W. H. Hart suggested 
the use of persulphuric acid to separate 
the two forms of carbon. Mr. Fitzgerald 
stated that this had not yet been tried. 

President J. W. Richards then read his 
paper on the “Efficiency of Electric Fur- 
nace Operations.” There are three kinds 


of operations. The first is the electro- 
lytic. Here the voltage is partially ab- 
sorbed in overcoming the counter-electro- 
motive force set up by the material being 
decomposed. Here the efficiency is the 
ratio of this voltage to that actually used. 
Furnaces proper are of two kinds—con- 
tinuous and intermittent. In the first the 
furnace is charged and brought up to the 
proper temperature and then by continu- 
ous feeding in the process is kept up. In 
this furnace the efficiency is the ratio heat 
used to heat developed in the furnace. 
The loss is that due to radiation. In the 
other type the furnace is charged and then 
brought up to the temperature of reaction 
when it is allowed to cool. The heat 
radiated from this time is useful and 
can not be considered as loss. The loss 
is only the heat radiated while the furnace 
is being brought up to the proper tem- 
perature. ‘The efficiency varies with size 
of furnace from ten per cent to ninety 
per cent, and is higher in those where no 
chemical reaction takes place. In com- 
mercial sizes these have an efficiency of 
from sixty-five per cent to seventy-five 
per cent. 

In the chemical furnaces the efficiency 
in commercial sizes is from fifty per cent 
to sixty per cent. The losses in all fur- 
naces are due to radiation, and hence 
the better efficiency of large sizes as the 
radiating surface increases with the 
square of the dimensions only while the 
charge or volume increases as the cube. 
The efficiency of the continuous furnace 
can be raised by running the charge 
through rapidly. Figures for the calcu- 
lated efficiency of various furnaces were 
given and agreed with those indicated 
above. 

In the discussion Mr. Carl Hering sug- 
gested that a rating of pound output per 
kilowatt-hour was a convenient method 
of rating furnaces. 

Professor Hart called attention to the 
importance of the study of efficiency in 
preparing products which can not be 
transported easily to a distance as nitric 
acid. 

The third paper, on “Additional Notes 
on Lead Reduction,” by Mr. P. G. Salom, 
was not read as it was not thought ad- 
visable on account of certain patents now 
under consideration. It will be presented 
at the next meeting of the society. 

The fourth paper, by Mr. A. T. Weight- 
man, gave a detailed account of the in- 
vestigation of the behavior of lead in the 
cathodic reduction process as now being 
used at Niagara. 

The last paper, by Professor L. Kahlen- 
berg, gave an interesting account of his 


study of the potential differences between 


metallic cadmium and solutions of cad- 
mium iodide in various solvents. 
A motion was made and carried to refer 


to the board of managers the question of 
appointing delegates to the Fifth Inter- 
national Congress of Applied Chemistry 
which meets at Berlin next July. 

In the afternoon the power-house of the 
Niagara Falls Power Company, the 
Graphite works and the Lead Reduction 
works were visited. 

The convention continued in session 
during September 16, 17 and 18, a com- 
plete programme of a technical and social 
nature having been provided by the 
various committees. 


Old Time Telegraphers and Historical 
Association. 


The twenty-second annual reunion of 
the Old Time Telegraphers and His- 
torical Association and the Society of the 
United States Military Corps was held 
September 10, 11 and 12, 1902, at Salt 
Lake City, Utah. The opening session 
was called to order by W. C. Burton, of 
New York. The Rev. P. A. Simpkins 
delivered an address of welcome, to which 
Mayor Cochrane, of Montreal, Canada, 


responded. A series of invitations from 
authorities and associations in Milwaukee, 
inviting the association to meet there next 
year, was read. The choice of the place 
of meeting was left in the hands of the 
executive committee, H. W. Pope, J. R. 
Reid, Z. T. Miller, J. Cochran and John 
Winthrop. The committee recommended 
that Milwaukee be chosen as the place 
of next meeting, and that the time be set 
during the month of September, 1903. 
This report was adopted. The same com- 
mittee was appointed as a nominating 
one and upon its recommendation the fol- 
lowing officers were chosen: President, 
E. J. Fry, Milwaukee; vice-president, 
W. J. Lloyd, of Chicago; secretary and 
treasurer, John Burt. 

The executive committee was enlarged 
and now stands as follows: G. H. Corse, 
of Ogden; L. D. McFarland, of Montreal ; 
H. C. Hope, of St. Paul, and H. J. 
Pettingill, of Boston. 

At the suggestion of the secretary the 
association adopted a resolution changing 
the age limit to twenty-five years’ service, 
five years of which was in actual service 
prior to twenty years ago. 

The Military Corps held a fifteen-min- 
ute meeting at the conclusion of the ses- 
sion of the Old Time Telegraphers’ meet- 
ing, President Ives occupying the chair. 
He stated that no further appeals for 
recognition by Congress would be made 
this year, and appointed E. Rosewater, of 
Omaha, as an envoy to President Roose- 
velt, to lay the claims of the telegraphers 
before him and seek his cooperation. Five 
members have died since the last session. 


P= ` 


SS e a e 0 


September 20, 1902 


ELECTRICAL MINING NOTES. 


THE USE OF ELECTRICITY IN COAL MINES 
IN THE UNITED KINGDOM—A ROYAL 
COMMISSION APPOINTED TO ENQUIRE 
INTO THE MATTER. 


——$ 


BY SIDNEY F. WALKER. 


The use of electricity in coal mines, 
while it is going ahead steadily and has 
become the recognized agent for trans- 
mitting power, for lighting, signaling 
and shot-firing, has at the same time been 
getting itself into bad odor in several 
districts. In the recent reports of his 
Majesty’s inspectors of mines two deaths 
are reported to have occurred from shock 
and two from accidents to machinery 
driven by electric motors. The latter may 
be dismissed, as accidents of that kind 
are constantly occurring in coal mines, 
and they are not more likely to occur be- 
cause the apparatus is driven by an elec- 
tric motor than by a steam or compressed- 
air engine. The accidents referred to are 
such as a man getting in the way of a 
journey of loaded trams and being run 
over by them. Lads riding on trams 
which are being hauled to or from the 
face of the coal, a practice they are very 
fond of, but which is strictly forbidden 
by the act and by the special colliery 
rules. Men are constantly doing things 
they have no business to do, thinking they 
are smart enough to do them without 
injury, and when they are caught by the 
machines, if it happens to be driven by 
electricity, the accident is put down to 
that agent. 

A FATAL ACCIDENT AT A MUSIC HALL 

STATED TO BE DUE TO ELECTRIC SHOCK. 


This is not strictly mining, but it will 
serve to illustrate the kind of thing that 
goes on and the justice with which the 
results are put down to electricity. I 
give this case, as the victim belonged to 
the class which is subject to accidents of 
this kind, perhaps more than any other 
class, and because I investigated the case 
myself. The victim was a laborer work- 
ing at one of the ironworks in Sheffield, 
and he had been employed to assist the 
electrician and consequently thought he 
knew all about electricity. As the sequel 
proved, he knew just enough to get him- 
self into trouble. He and another man, 
styled in the evidence an electrician, but 
who should be described more as an elec- 
‘trical mechanic, and who knew a little 
more, possibly a good deal more, than the 
Victim (he knew enough not to fool about 
with electric light fittings), went to a work- 
Angman’s music hall. They had both 
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been drinking pretty freely, and they had 
been walking about in the wet since leav- 
ing work. They went into the lavatory, 
where there was a bracket on the wall 
carrying an incandescent lamp. There 
was no switch to the lamp, it being turned 
on or off by putting the lamp in ite 


socket, or taking it out, or by turning the - 


main switch on or off. The bracket con- 
sisted of a piece of thin brass tube bent 
to the curved shape required, the insu- 
lated conductors being inside the tube. 
They were covered with a not too great 
thickness of vulcanized india-rubber. The 
victim, standing on a portion of the floor 
which was covered with lead and very 
wet, reached up and caught hold of the 
bracket, bending it by the strain he put 
upon it, and bringing one of the con- 
ductors into connection with the bracket 
itself. The service was on the three-wire 
system, 440 volts, alternating, between 
the outers, the middle wire being earthed. 
As the conductor made connection with 
the bracket in the man’s hand, he received 
a smart shock—220 “volts, alternating, 
gives a smart shock—which pulled him off 
the floor by the contraction of his muscles 
and thoroughly frightening him. He 
called out to his friend to pull him off. 
The friend tried to do so, only succeeding 
in catching hold of his cheek and receiv- 
ing a shock himself, the victim who had 
been disconnected from the service by 
being lifted off the floor, of course, re- 
ceiving a second shock also. The man and 
his friend were so thoroughly frightened 
that the friend made a supreme effort to 
pull him down, and succeeded in pulling 
him back with his head on to another 
part of the floor of the lavatory, which 
was of concrete, and he died some little 
time after, being apparently quite sensible 
after the fall. A coroner's jury sat on the 
case, called no medical evidence, did not 
give any notice to the corporation officials 
who are responsible for the supply, though 
they referred very strongly to their ab- 
sence from the inquest, and on the 
strength of the evidence of the victim’s 
friend brought in a verdict that the man 
died from electric shock. I venture to 
think that if one of your American 
humorists were to give this case Just as 
it occurred it would pass for genuine 
humor. 


TITE DEATHS WHICH HAVE OCCURRED FROM 


SHOCKS IN COAL MINES. 


Unfortunately the two deaths which 
are reported by the mines inspectors as 
having occurred in mines from electric 
shock did so occur, but in my opinion 
they were caused by the pernicious prac- 
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tice of earthing one side of the circuit in 
mines. In one case, that at Exhall col- 
liery, in Warwickshire, which I investi- 
gated for the colliery guardian, the power 
service was worked with concentric cables, 
the outer being uninsulated so that the 
whole mine formed part of the circuit. It 
may be observed here that though coal 
is a very poor conductor, just as water is, 
when it is present in large quantities, as 
in coal seams, it behaves just as water 
does and forms a very fair conductor, pro- 
vided that good connection is obtained. 
In the case in question, good connection 
was obtained by means of water running 
down the incline, where the acci- 
dent took place, to a depth of sev- 
eral inches, and the men were stand- 
ing in the water for hours, stripped 
to the waist. They were moving a steel 
girder which formed a portion of the 
support of the roof of the incline, and as 
it fell it skinned the cable which was sup- 
ported by the wooden prop below it. The 
victim in this case got hold of the girder, 
which was then in connection with the 
conductor, and made circuit through his 
body, receiving a current from a 480-volt 
service for about ten minutes. It was 
the time which killed him. In my 
opinion that man would be alive now if 
both cables had been insulated, or if in- 
sulating material of greater mechanical 
strength was employed. Part of the 
trouble in these cases, and in many others, 
is caused by the ease with which the en- 
velope of the conductor is cut through. 
FIRING SHOTS BY ELECTRICITY. 

This also has been getting itself a bad 
name, notwithstanding the fact that it is 
being increasingly used. One of the mine 
inspectors reports that the percentage 
of miss-fires is more than double with 
low-tension electric fuses what they are 
with ordinary composition fuses, such as 
are used when electricity is not employed, 
and that with high-tension fuses the pro- 
portion is as four to one. This, I believe, 
is due to the difficulty experienced in mak- 
ing high-tension fuses that will fire with 
the pressure available from the ordinary 
hand magneto apparatus. The magneto 
apparatus is itself rather uncertain. Mag- 
nets lose their power, contacts play their 
usual tricks, and so on. But the great 
trouble is the fuse itself, which consists 
of two copper wires embedded in fulmi- 
nate of mercury, or some similar detonat- 
ing composition, and which is fired by a 
spark passing through the composition. 
It will be evident that unless the ends of 
the copper wires are within a certain dis- 
tance of each other, the pressure available 
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will not send a spark across. Also the re- 
sistance of the mixture through which the 
spark has to pass will vary with different 
conditions, and may vary from, say, hour 
to ‘hour. The cause of the trouble with 
the low-tension fuses is usually the rup- 
ture of the small platinum wire which 
forms the fuse, though again it may be 
due to the failure of the battery. The 
low-tension fuses generally require about 
0.3 ampere to fire them, and this is a 
large current to take from some of the 
portable apparatus on the market with 
certainty. 
THE DANGER OF MISS-FIRES. 


The great danger involved in miss-fires 
is, the men who are firing the shot are 
tempted to go to it, if it does not go off 
after a certain time, and tinker with it, 
and the shot may not have actually 
missed, but be smoldering, and go off 
while they are near. It is always claimed 
by electrical men that an electrically fired 
shot is safe to approach, immediately after 
the attempt has been made and has 
failed, but from the reports of the mines 
inspectors this does not appear to be cor- 
rect. Coal is not like a cannon, though 
the action of a shot, which properly per- 
forms its work, is exactly like the action 
of a charge of powder fired in a cannon, 
the only difference being that the force of 
the explosion is expended in shattering 
the coal or rock instead of in expelling 
the shot. When the shot fires but does 
not shatter the coal, or the rock it is in- 
tended to bring down, the action is simi- 
lar to the firing of a blank charge from a 
cannon, the shot hole forming the barrel 
of the gun. It sometimes occurs that the 
explosive has not the full power it is sup- 
posed to have, owing to proper materials 
not being used, or to its having been kept, 
and it also sometimes happens that there 
are cracks in the coal or rock, especially 
when the shot is not fired immediately, 
and the squeeze from the overlying strata 
has time to operate, and in those cases the 
shot may be blown out, or it may be ex- 
pended uselessly, but with danger to the 
attendants, in the cracks, etc., and may be 
smoldering. Coal cutting by machinery 
is tending to reduce, and will probably do 
away entirely with shot firing, especially 
in thick seams. 


THE ROYAL COMMISSION. 


A royal commission is our parliament- 
ary panacea for everything. It is also a 
governmental method of shelving things. 
I have no faith in the enquiry by royal 
commission, but if undertaken by the 
great engineering societies would be more 
satisfactory. 
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THE DESIGNING OF TELEPHONE 
APPARATUS- Il. 
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BY W. A. TAYLOR. 


Gold-plated electrodes or other metallic 
electrodes have been used by many manu- 
facturers with good results, but there 
seems to be a difficulty in getting the pure 
quality of tone that is obtained from a 
transmitter with carbon electrodes. The 
quality is apt to be what is described as 
tinny. A very important quality in an 
instrumeņpt is to produce the voice tones 
accurately so that the voice of the person 
talking may be very readily recognized. 
Because a transmitter has metallic elec- 
trodes it is not necessarily saying that it 
has a defective quality, for there have been 
some made with a very pure tone, but in 
these cases only one of the electrodes was 
metal, the other being carbon. Probably 
the reason for the peculiar quality given 


‘to a transmitter comes from the fact that 


the current is broken more easily where 
the contact is between metal and carbon 
than between carbon and carbon. 

The form of the metal electrodes is 
usually the flat disc shape, and they are 
used because they are considerably lighter 
than carbon and therefore possess less 
inertia. They are cheaper than the car- 
bon and will carry a greater quality of 
current without burning than the ordi- 
nary unpolished carbon. They also make 
the transmitter somewhat less in resist- 
ance. Some makers do not use the flat 
metal, but use a gold-plated gauge. This 
increases the surface somewhat, but 
catches the granules in the meshes and 
makes them vibrate with the gauge. 
Thus it is seen that these attached 
granules assist as electrodes, making the 
equivalent of carbon electrodes. 

The next important step in the design 
of a transmitter is to choose the granular 
carbon. Several kinds have been used 
with varying degrees of success. A num- 
ber of European manufacturers have 
shown a preference to globular carbon. 
This carbon is in the shape of small 
round balls. It is a mystery how they 
ever came to adopt this substance, for it 
gives a very poor result compared with 
any other kind. It is soft and disin- 
tegrates easily; it does not act efficiently, 
and is apt to sizzle and fry with a very 
small flow of current. Another and better 
variety is made from granulated coke 
carefully screened to a uniform size. 
This variety gives good results, but is 
also soft and is apt to have the same faults 
as the globular carbon, only in a lesser 
degree. The action of the transmitter 
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seems to powder a portion and this 
powder gives rise to burning or frying. 

No doubt the best grade of granular 
carbon is the bright, shiny, sharp- 
cornered granular carbon. The particles 
of this carbon are very hard and should 
have a deep, glossy, black hue. All par- 
ticles should be uniform in size and of 
as low a resistance as possible. There is 
nothing to be gained in using carbon, the 
material of which possesses a high re- 
sistance; the resistance should be in the 
points of contact, as that is the only re 
sistance which is variable. To increase 
the resistance an entirely different method 
should be used. 

The production of first-class granular 
carbon has been kept pretty nearly a trade 
secret, and there has been a great deal of 
mysterious talk of secret processes and 
chemical treatment, but, on the whole, it 
is one of the simplest things about the 
manufacture of the transmitter. The 
best grade of granule is made from an- 
thracite coal. Only the purest coal should 
be used. Cross Creek Lehigh coal is emi- 
nently fitted for this, as it is nearly pure 
carbon having an extremely small per- 
centage of ash and volatile matter in its 
composition. It is also very hard. The 
coal should not be taken from the heap 
at random, but only the clean, shiny, 
crystalline pieces should be chosen, those 
showing no stratification or parts having 
the dull appearance of slate. These 
pieces have dirt and other impurities and 
should be rejected, as they will be soft 
after treatment. The pieces should be 
broken up to about the size of a walnut 
and carefully inspected again for the 
presence of impure-looking particles. 

After picking over, place into a graphite 
crucible and cement the cover on with 
fire clay. The crucible should then be 
placed into a furnace and heated to almost 
a white heat for twelve hours, and then 
should be allowed to cool before opening. 
During this process all the volatile matter 
in the coal is driven off and all other sub- 
stances are thoroughly carbonized. The 
chief difficulty in the process is to know 
when the coal is sufficiently carbonized, 
for if the coal still contains uncarbonized 
matter, its electrical resistance will be ab- 
normally high. Care must also be taken 
to guard against the admission of air 
while the coal is heated. 

After the coal has been thoroughly car- 
bonized it is removed from the crucible, 
crushed and screened to the proper size. 
The screening process must be carefully 
done or the granules will not be of uni- 
form size. A large amount of waste is 
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always left which is of no use. This 
waste includes all sizes which pass through 
a screen of sixty meshes per inch and 
consists mostly of dust. 

This granular carbon will have a dense, 
jetty black shade, the particles of which 
will be very brilliant in lustre and in- 
tensely hard; in fact, hard enough to 
scratch glass. The electrical resistance 
will not be high, and, on account of its 
hardness and polished surface, will stand 
very heavy currents without burning. 
Such carbon as this will have a long life 
with very severe usage. 

As was stated before, there is another 
way of increasing the resistance of a 
transmitter besides increasing the resist- 
ance of the material substance, and that 
is by changing the size of the granules. 
In Fig. 1 it will be seen that extending 
between the two electrodes, A and B, 
there is a quantity of granular carbon, C. 
It will also be seen that the distance be- 
tween the electrodes permits four parti- 
cles of carbon to extend, touching each 
other and the electrode surface, so that 
there are five contact points from A to B. 
In Fig. 2 the granules are larger, and 
but three granules are needed to bridge 
the distance between the electrodes, D and 
E, making four contacts. Now leaving 
the resistance of the material out of the 
question, the resistance of the carbon, Č, 
in Fig. 1, will be to the resistance of car- 
bon, F, in Fig. 2, as the number of con- 
tacts, or as 5 to 4. It will be found that 
these results work out pretty closely to 
the above result in practice. A trans- 
mitter having a No. 30 carbon (thirty to 
one inch) having a resistance of twenty 
ohms normally will have a normal re- 
sistance of about from sixty to seventy 
ohms when a carbon between fifty and 
sixty gauge is used. It is not exactly pro- 
portionate, probably because the lighter 
weight of the smaller particles will not 
permit so great a pressure at the points of 
contact. 

The quantity of granular carbon 
Which should be placed in the trans- 
mitter of course depends upon the type of 
instrument. Where the chamber for hold- 
ing the carbon is very large, as in those 
with carbon diaphragms, where the whole 
of the diaphragm acts as an electrode, 
the weight of carbon would be too great 
if filled anywhere near full and there 
would be great trouble from packing. 
The transmitter would then give very in- 
different service. In this class of instru- 
ment the granular carbon is filled up to 
a point about half covering the electrode, 
Where it gives best satisfaction. In the 
small button transmitters, usual custom 
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is to fill from three-fourths to five-sixths 
full. A little space must always be left 
to ensure absolute looseness of the par- 
ticles. 

Separating the electrodes will give an 


A B 
C 
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increased resistance to the transmitter, 
but that is not advisable after.an efficient 
separation is decided upon, as the varia- 
tion of resistance is reduced. The centre 
particles of carbon would be very little 
affected by the vibration of the dia- 
phragm. By reducing the size of the 
electrodes the resistance may be increased 
also, and this method, together with the 
reduction in the size of the granules, is 
the proper way of making any necessary 
increase in the resistance. In decreasing 
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the size of the electrodes care must be 
observed not to make them so small that 
they will not have sufficient capacity to 
carry the necessary current for efficiently 
operating the transmitter. In such a 
case there would be trouble due to frying. 
Probably the smallest size for this pur- 
pose which has proven satisfactory is 
about seven-sixteenths of an inch. 

The question naturally presente itself: 
“Why increase the resistance of a trans- 
mitter?” The reason is that in a local 
battery instrument just as small a current 
as possible should be used, in order that 
the battery power may last a long time. 
A battery giving a fifth ampere to the 
transmitter will last three times as long 
as one which furnishes three-fifths of an 
ampere. Besides the expense of the bat- 
tery there is the expense of two extra in- 
spections where the larger current is used. 
In an exchange of 200 subscribers this 
item would mean a great deal. Suppose 
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dry batteries were used and with the 
larger current three charges were re- 
quired in two years, each telephone re- 
quired two cells at fifteen cents per cell. 
The number of cells in this case would be 
1,200 as against 400 and the cost $180 
as against $60. A good inspector, with 
wages of $2.50 a day, can inspect not 
more than twenty-five telephones. The 
inspection cost on 200 telephones would 
therefore be $20, and the three inspec- 
tions would amount to $60. In two years 
the difference in cost would amount to 
$160, or $80 per year. At $2 each for 
transmitters it would pay to make the 
change from the high-current instrument 
to the low-current consumer and the sav- 
ing would pay for the change within five 
years. 

We have not yet taken up the subject of 
the adjustment of the transmitter. This 
is distinctly a mechanical feature, but of 
great importance in the working of the 
instrument, as it affects the uniformity 
of the action. All the transmitters should 
be so made that any number may be 
made without any variation in the differ- 
ent dimensions. Especially is it neces- 
sary that the diaphragms shall all be of 
uniform gauge and resilience. The damp- 
ing springs shall all be alike, nearly as 
possible pressing with the same tension 


and in the same position in each case. 
Provision should be made that the elec- 
trodes shall be held a certain definite 
and known distance apart. Toward this 
end all parts must be made absolutely in- 
terchangeable and so that every part is 
formed exactly alike. This, of course, 
means expensive tools made especially for 
this purpose, and while they cost consid- 
erable they will quickly pay for them- 
selves on account of the economy in as- 
sembling. It never pays to skimp in the 
toolroom and turn out inaccurate tools. 
for many times their worth is lost in fit- 
ting at the assembling bench, both on 
account of the time required and because 
of the skilled help necessary. With good 
tools cheap help may be used in assem- 
bling. This truth applies to all parts of 
telephone apparatus, and not following it 
out has proved the ruin of many a manu- 
facturing company. It is always cheaper 
to do a thing right than wrong. 


=> 

An Italian engineer named Piscicelli, 
so the news comes from Rome, has sub- 
mitted to the minister of posts and teleg- 
raphy a unique scheme for the rapid 
delivery of mails. His plan is, essen- 
tially, to transport letters in aluminum 


boxes on overhead electrical conductors. 
A commission has been appointed to re- 
port on the advisability of instituting an 
experimental line between Rome and 
Naples. Between these points the in- 
ventor claims he can deliver letters in 
twenty-five minutes. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XLI. 


BY A. E. DOBBS. 


THE LOOP TESTS. 


Sometimes an escape, ground or cross, 
has a very high resistance when compared 
with its line resistance, as, for example, 
a pinhole in a cable sheath which would 
let in moisture enough to ground every- 
thing in it and yet a ground test might 
indicate several hundred ohms, though 
the total resistance of the cable conductor 
might not exceed twenty ohms. 

It might also happen that this trouble 
would not develop sufficiently to attract 
attention until a rainy day, when every 
conductor contained within the sheath 
would ground at once. In a case of this 
kind it is necessary that we should have 
at least one good conductor to the outer 
end of the cable in order to make a com- 
plete loop with the defective conductors. 
If we can find one conductor that is well 
insulated, well and good; if not, we must 
find or run one temporarily outside the 
cable. This new conductor should be 
preferably of the same resistance as the 
cable conductors; if not, it would be a 
saving of time and brain fag to insert a 
few feet of No. 36 wire in the circuit till 
its resistance is exactly the same as the 
grounded conductors. 

We now join the faulty and the good 
conductors together at their outer ends, 
thus making a closed loop, and measure 
their resistance in the usual way. No 
matter which of the loop tests is used 
this is always the first preliminary, as it 
gives us one of our chief working con- 
stants. 

THE VARLEY LOOP. 

In ordinary tests the junction between 
A and B is connected to one pole of the 
battery and the binding-post, D, to the 
other. We might, therefore, consider the 
current as flowing forward through the 
arms, AB, and backward through R from 
post, D, and line, the rheostat, R, being 
merely an artificial line used for balanc- 
ing the real one, the line being merely an 
extension of the A arm, as R is an exten- 
sion of B. 

In loop tests, however, conditions are 
changed in respect to the battery connec- 
tions, because the battery is disconnected 
from the post, D, and connected to 
ground, the other ground out on the line 
taking the place of D, as indicated by the 
dotted line and arrows in Fig. 175. 

We now have not only the line exten- 
sion of the A arm, but also a line exten- 
sion to R, whose resistance is unknown 
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and can not be found, so far as the rheo- 
stat alone is concerned. But the side 
BR a, which is the grounded side, must 
balance A r, which is the “clear” side, 
and, being able to find three sides of our 
circuit, we are enabled to find the un- 
known resistance to the contact between 
the line and the earth by a comparatively 
simple formula. 

It does not matter what the resistance 
of the earth contact might be, provided 
there is battery enough to deflect the gal- 
vanometer needle. If the resistance is a 
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high one it may be necessary to use an 
outside battery of even fifty cells in order 
to secure a clear definition of the needle. 

In all the formula 

r equals the total resistance of the loop 
between the binding-posts C and D. 

a equals the resistance from “D” to 
fault. 

A, B and R equal the bridge arm resist- 
ances unplugged. 

First—Measure the resistance of the 
loop, r, in the usual way. 

Second—Disconnect the battery from 
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the stud, D (Fig. 176), and connect the 
stud, Gr, to ground by means of a travel- 
ing plug to which a ground wire is at- 
tached. 

Third—Connect the faulty wire to the 
post, D, and the good one to C. 

Fourth—Manipulate the bridge arm 
till a balance is obtained. If the ground 
is only a short distance away, or it seems 
probable that the resistance will be low, 
1,000 in the A and 10 in the B arm isa 
good working ratio. 
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Fifth—When a balance has been ob- 
tained it will be found that 
i Bxr—AxR 

A+R 
a being the resistance of the faulty con- 
ductor from D to its contact with the 
ground, the distance to the fault in feet 
will be this resistance divided by the re- 
sistance per foot or hundred feet; or if 
the mile is the unit, then by the resistance 
of the conductor per mile. 

Sometimes a check test is used, which 
consist3 in reversing the ratio arm con- 
nections connecting A to R and B to X, 
and connecting the faulty conductor to C 
instead of D. This is measuring out on 
the ground conductor and from the junc- 
tion back to the ground and reverses our 
formula which now reads— 
gt R= BXxR 

A+B 

Problem 1: Several conductors in a 
cable show cross-talk very badly, and the 
insulation is evidently giving out. A hasty 
test to ground in the regular way shows 
a resistance of several hundred ohms, thus 
indicating a probable water-cross which 
must come from a puncture in the sheath. 
The conductors are No. 20 B. & S. G., and 
when the few remaining good pairs are 
looped at the outer ends they measure 
forty-eight ohms. Using one of the good 
conductors for a Varley loop test with 
B = 1,000, A = 10, r = 48, while R 
balances at 3,678. 

How many feet to the trouble? 

Solution: We must find the resistance 
of a by means of the first formula 


no Br— A *}= 
1,000 x 48 — 10 x 3,678 _ 
10 + 1,000 


a = 11.109 ohms. 


The resistance of this cable conductor 
being about 10.26 ohms per thousand feet 
11.109 
10.26. 

This can also be reduced to proportion- 
ate length of cable if the total length of 
the cable is known. Thus, the resistance 
of one conductor would be one-half that 
of the loop or twenty-four ohms, which 
in the above case would give 2,340 feet 
as (24 + 10.26) the length of the cable. 
Or in other words, the distance in feet 
may be taken without regard to changes 
of temperature or possible resistance of 
cable splices by calling half the resistance 
of the loop l, the resistance to ground a, 
the length of cable f and the distance to 
the fault m. It can be stated by propor- 


af 


tion as, 2:a@:: f:morm = “7 Which in 


= 1,082 feet— Answer. 
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the above case would be ne od aa 
1,082 + feet, which makes our calcula- 
tion somewhat easier than to reduce the 
resistance of the wire to foot ohms and 
divide a by the result. 

This loop might be worked on an even 
bridge, but the results are not so close in 
low-resistance measurements. A few tests 
and measurements, however, will enable 
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Rr _ 6389 x 70 _ 
A+R 1,000 + 639 a 
27.29 ohms— Answer. 


Solution : 


As to our second proposition, neither 
the length of the cable nor the conduc- 
tivity of the wires is given, so that we can 
only give the answer as a percentage of 
the entire length. As the loop equals 
seventy ohms one wire would be the half 
of that or thirty-five ohms, supposing 
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one to commit the above simple formula 
to memory. 

While this loop is not quite so simple 
as the Murray loop it possesses the advan- 
tage—to the man who uses the bridge only 
occasionally—of requiring no rearrange- 
ment of the bridge set except to discon- 
nect the battery from D and connect it to 
ground. 

THE MURRAY LOOP. 

This plan is the favorite one among en- 
gineers who have had a great deal of ex- 
perience in bridge work, even though it 
does involve a rearrangement of the con- 
nections. In the first place, the arm B is 
entirely eliminated by plugging up all its 
coils, the rheostat arm (R) taking its 
place (Fig. 177). The galvanometer con- 
nection is also shifted to the outer end of 
the R arm, making the neutral point D 
instead of the junction between B and R. 
The faulty conductor is connected to the 
rheostat side as in the Varley loop. We 
also, in our formula, use the same letters 
as above indicated (a, distance to fault; 
r, that of the loop, and A and R, bridge 
arms). 


: Rr 
The formula used is: a = AFR 


This result may be checked up by re- 
versing the line connections, placing the 
good conductor on C and the faulty one 
on P, which will measure the long side of 
the loop. 
Formala a = TER 

Problem 2: Connected as for the Mur- 
ray loop A = 1,000, r = 70 and R at 639. 
What is the value of a and how many feet 
to the fault? 


both wires to be equal; 27.29 = 78 per 
cent of 35, or, in other words, the ground 
is located at seventy-eight per cent of the 
length of the cable. 

In this, as in the Varley test, it makes 


not the slightest difference what the re- 
sistance of the ground may be except to 


the amount of battery it may require to 
work the galvanometer. 
THE OHMMETER LOOP—FIG. 178. 
This resembles the Murray loop test, 
except that instead of reading the resist- 
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ance in ohins it is read as a percentage of 
the loop length, for which purpose an ex- 
tra scale is furnished that is laid on over 
the regular scale. The resistance of the 
loop L is measured in the regular way 
from the posts AD. Then the faulty con- 
ductor is connected to the post A and the 
good one to post C, while D is connected 
to ground, which, of course, grounds one 
side of the battery. The plug P is then 
pulled out of the ratio arm and left free. 
The stylus S is touched along tue slide 
wire resistance till the point of silence 1s 
reached. The ground m on the line is 
now the same percentage of the length of 
the circuit, A, m, L, C from A,as the point 
of silence n, on the circuit A, n, B, C is 
from A. The loose scale then indicates 
the percentage of the fault to the length 
of the loop. 
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Municipal Ownership. 


At the convention of the League. of 
American Municipalities at Grand Rap- 
ids, August 27 to August 29 inclusive, 
Mr. James B. Cahoon, the secretary of 
the National Electric Light Association, 
made the following proposition in behalf 
of the National Electric Light As- 
sociation, viz., that they would stand one- 
half of the expense of a competent engi- 
neer and public accountant to the extent 
of $5,000 for their services; such engi- 
neer and accountant, or engineers and 


“accountants, to be agreed upon by the 


presidents of the two associations—they 
to examine and report on the costs of any 
municipality operating plants that the 
president of the league might select, and 
compare the costs of the same with the 
published costs of a private plant of simi- 
lar size and operated as nearly as may be 
under similar conditions as regards cost 
of coal, etc., so that the comparisons 
would be made on the basis of cost per 
kilowatt-hour, delivered at the lamp. 

At the conclusion of the address, in 
which he went into the subject somewhat 
more fully, of course, than narrated 
above, laying particular stress on the sub- 
ject of uniform accounting, which he in- 
formed the league had been adopted by 
the National Electric Light Association, 
and which they were at perfect liberty 
to apply to their plants. Mayor Smythe, 
of Charleston, moved that the matter 
be referred to the executive committee 
The president modified it by suggesting 
that the National Electric Light Associa- 
tion submit their proposition in writing 
to the executive committee through the 
secretary of the league, and they were to 
take the matter up between now and the 
next convention and decide on whether 
they would accept or reject the proposi- 
tion. 

Mayor Smythe stated further that he 
had always understood that the league 
was against committing themselves in one 
way or another in favor of or against the 
question of municipal ownership. The 
secretary of the association explained to 
him that their object was not to agitate 
this question as to the advisability or non- 
advisability of municipal ownership, but 
rather to look at it from a straight busi- 
ness point of view, as to whether they 
could operate a plant cheaper than those 
in the association could. If it was found 
that they could do so then private plants 
must necessarily retire from business and 
see investment for their capital in other 
directions—being only anxious to arrive 
at the true costs of operation of munic- 
ipal plants so as to show whether private 
plants could, or could not, operate 
cheaper than they, when the proper sys- 
tem of costs and a uniform system of ac- 
counting were applied to both propositions. 
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HE decision of the directors of the 
Northeastern Railway Company 
to invite tenders for the electrifi- 

cation of a small portion of its steam 
lines has attracted considerable attention 
from the engineering press. The date 
for the receipt of tenders, to be sent to 
the secretary, at York, England, is open 
until October 7. Four miles of four-line 
track, thirty-five miles of double track 
and some four miles of single track, the 
majority of which is to be utilized for 
passenger traffic, are to be converted, the 
existing track and ninety-pound rails be- 
ing retained, and the latter being used 
for the return current. Some new sub- 
stations are to be provided, the number 
and positions of which are left to the ten- 
derers. Fifty motor coaches and thirty 
trailer coaches are asked for, and two 
electric locomotives for goods traffic only, 
the passenger trains being, of course, 
worked on the multiple-unit system. Six 
hundred and fifty volts is the working 
pressure and the company prefers that 
the working conductors or conductor shall 
be outside the track rails. As already 
stated, current is to be supplied by the 
Newcastle-on-Tyne Electric Supply Com- 
pany at 6,000 volts, forty-cycle, three- 
phase, transformation taking place at the 
company’s substations, the tenders to in- 
clude all the necessary high and low-ten- 
sion cables, in addition to the general 
electrical equipment. The directors of 
the Northeastern Railway Company are 
to be commended upon having taken this 
course without the preliminary skirmish- 
ing so noticeable on the part of the large 
British steam railway companies, and the 
experiment—as it assuredly is—will be 
followed with keen interest. A complete 
copy of the specifications is obtainable 
from the secretary of the company, at 
York. Strictly speaking, it is the first 
practical endeavor in this country to 
apply electricity to an existing steam rail- 
way in the open. The Inner Circle is 
really adapted to electric traction by rea- 
son of its being so largely in tunnel, and 
it is rather surprising that the freedom 
with which firms tendering are endowed 
by the terms of the specification has not 
been free from criticism on the part of 
the engineering press. Probably manu- 
facturers will appreciate it in the spirit 
in which it is evidently meant. 


A matter somewhat appertaining to 
this is the decision on the part of the 
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from Great Britain. 


(By Our Special Correspondent.) 


Board of Trade to send Liecutenant-Colo- 
nel Yorke, chief inspector of railways un- 
der that body, on one of those beloved 
visits of inspection to the United States 
for the purpose of studying the methods 
of steam and electric traction there in 
vogue. This can not fail to be flattering 
to Americans, but, coming after the mul- 
tiplicity of such visits on the part of vari- 
ous governing bodies in Great Britain, it 
tends to give the impression that the gov- 
ernment itself has hitherto been very lax 
in these matters. It is true that Lieuten- 
ant-Colonel Yorke has already paid a 
similar visit to the Paris Metropolitan 
Railway, but having in view the large 
extent to which American traction prac- 
tice has been followed over there, one 
would have thought the days of American 
visits at the public expense were at an 
end. 


The Postmaster-General’s report for the 
year 1901-1902, just issued, gives some 
interesting particulars concerning the 
Post Office telephone service. The cen- 
tral exchange has given every satisfaction, 
and some details of its equipment were 
given in the “Twentieth Century” num- 
ber of this journal last February. Two 
suburban exchanges are now actually 
open, five more under construction, and 
two other important ones are in view. The 
report states that the demand increases 
with great rapidity and over 600 miles of 
conduits have been laid, containing 330 
miles of cable, each cable averaging from 
200 to over 400 wires. By the Telegraph 
Act of 1899, £2,000,000 was authorized 
to be spent upon government telephones, 
and up to March 31 last £972,000 had 
been authorized, of which the London 
system has absorbed nearly £800,000. 
No other corporations, besides Glasgow 
and Tunbridge Wells, have opened ex- 
changes, although many schemes are in a 
forward state. 


I have already announced in previous 
notes that some interesting trials of elec- 
trical vehicles were in process of organi- 
ezation by the Automobile Club of Great 
Britain, and in many electrical quarters 
these were being looked forward to as a 
possible stimulus to this already backward 
industry in Great Britain. The latest 
news to hand apropos of these trials is 
that up to date only two cars had been 
entered, both by one firm, and, as the 
trials were to have commenced on August 


25, a postponement, if not an abandon- | 


ment, has had to take place. The reason 
of this is hard to find. Surely it can not 
be that orders are so numerous as to pre- 
clude motor car manufacturers giving the 
necessary time to these tests? It cer- 
tainly seems to be an echo of what was 
noticeable at the motor car show in April 
last. 

Some speed and endurance trials of 
ordinary steam and petrol cars recently 
took place under the same auspices as 
those mentioned above, when an electrical 
timing device was utilized in the speed 
contests. This consisted of a watch being 
electrically stopped at the start of each 
race by the cars running over a wire. At 
the finish another watch, in synchronism 
with the first, was similarly automatically 
stopped. The two timekeepers then, by 
means of a telephone, ascertained the 
exact time of the race by the necessary 
subtraction. 


A good deal has been heard over here 
for some time past as to the overwhelming 
superiority of American and Continental 
goods no matter in what department of 
trade. Perhaps a few words from “inside” 
will serve to demonstrate that the ma- 
jority of the larger British firms can se- 
cure orders against all competition. The 
latest example of this kind is the placing 
of the £50,000 order for the generating 
equipment at Sydney (New South Wales), 
with Messrs. Dick, Kerr & Company in 
open competition with such foreign firms 
as Messrs. Brown, Boveri & Company, 
Messrs. J. G. White & Company and Lah- 
meyer & Company, besides a host of 
British manufacturers. All the material 
will be distinctly British, including, as it 
does, Babcock & Wilcox boilers, Ferrante 
engines, Tudor batteries and Dichken 
dynamos. The contract for the switch- 
board for the Bloemfontein electrical 
equipment has been secured by Messrs. 
Ferrante, and the same firm is supplying 
the engines for the power-house of the 
Cape Town tramways. 


Two rather serious breakdowns have 
happened during the past ten days on 
London electric lighting mains. In Drury 
Lane, where mains of the Metropolitan 
Electric Supply Company and the Char- 
Ing Cross & Strand Electricity Supply 
Corporation are in close proximity, an 
explosion occurred under very similar cir- 
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cumstances to those which happened on 
the city mains of the latter company early 
in the year and which were referred to at 
the time. In this particular case nothing 
more serious than slightly injuring a 
butcher, however, occurred. The Metro- 
politan company has triple concentric 
cables directly in the ground, while the 
other has “solid” cables laid in bitumen. 
No reason is at present assigned for ex- 
plosion, but no doubt opponents of the 
solid system will maintain that it is due 
to the bituminous gas given off by these 
mains, as was done in the case of the city 
explosion. The other accident in question 
was of a much more serious nature, throw- 
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ing, as it did, a whole metropolitan 
borough council, viz., Islington, into 
darkness. This was the result of a fire 
in the mains running back to the main 
switchboard. The disaster would appear 
to have been aggravated by a rather old- 
fashioned switchboard, behind which were 
bunched numerous cables. 


In spite of what was said to the con- 


trary by Mr. Yerkes’s engineers at the re- 
cent enquiry into electric railways by the 
House of Lords, it is now announced that 
the Liverpool Overhead Railway Company 
is refitting its trains with four 100-horse- 
power motors instead of the two hitherto 
used, with the object of increasing the 
speed from twelve and one-half to nine- 
teen and one-half miles per hour. 

The illumination of the fleet at Spit- 
head on the occasion of the royal review, 
although largely spoiled by the weather, 
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was wholly electrical, and included a 
five-foot spacing of lamps on hulls, masts, 
funnels, bridges and charthouses. The 
admiralty pressure is eighty volts, and no 
circuit contained more than forty-eight 
lamps. The largest number of lamps on 
one ship was 1,000, and 300 lamps on the 
smallest. 


The surveys having been commenced in 
connection with the Manchester-Liverpool 
monorail railway, the construction work 
will be shortly proceeded with. 


Some rather useful portable electric 
lighting machinery, a view of which is 


SMALL PORTABLE ELECTRIC LIGHTING MACHINE. 


given, has recently been introduced into 
his Majesty’s workyards, and this type 
is likely to be found useful elsewhere. 
The machines in question are necessarily 
small and consist of Messrs. W. H. Allen, 
Son & Company’s (Bedford) steam en- 
gines and dynamos, having a 600-ampere 
output at 105 volts running at a speed of 
400 revolutions per minute, the steam 
pressure being 110 pounds to the square 
inch. These sets are mounted on four 
wheels, with very broad treads, and are 
equipped for horse haulage. They are 
also arranged so that the complete set, 
minus the carriage, can be used as a per- 
manent installation by being bolted to 
foundations. Covers are fitted to them 
when used portably, and water-proof cur- 
tains can be hung all round for protec- 
tion against weather if employed in the 
open. Satisfactory trials have been made 
with this type, even for yacht service. 
London, September 6. A. W. 
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Notes on Calcium Carbide Manufac- 
ture in Italy. 

In Italy the calcium carbide industry 
is rapidly progressing, as is shown in a 
short communication by Mr. Cesare Pio, 
though it is only since last year that busi- 
ness in this line has become profitable. 
A new field has been opened by the appli- 
cation of calcium carbide to train light- 
ing. A few years ago the use of acetylene 
was limited to small villages, but at pres- 
ent the number of large centres lighted 
with this system is continually increasing. 
Another field of application is the acety- 
lene gas motor, though this has not yet 
been sufficiently improved to tempt many 
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experiments with it on a commercial scale. 
The price of calcium carbide has been 
raised from $50 per ton last year to 


$87.50. This seems to be the result of a 


syndicate recently constituted on the Con- 
tinent. A recent communication pub- 
lished by Mr. R. Memmo, who is an 
authority on all questions regarding the 
manufacture of calcium carbide, is 
quoted. To make the industry really re- 
munerative in Italy the conditions must 
be as follows: The price of the plant per 
horse-power installed must not be higher 
than $100. A certain ratio between the 
number of tons of carbide produced and 
the number of effective horse-power pro- 
duced must exist. The cost of calcium 
carbide, including general expenses, must 
not be greater than $24 per ton. Depre- 


. ciation must be allowed for by a sinking 


fund of $8 per ton produced. ‘The selling 
price of carbide must be $50 per ton, so 
that, including freight, loss, profits, etc., 
the price to customers should not be more 
than $60 per ton. These figures assume 
a profit of six per cent on the capital 
invested. 
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New Westinghouse Electric Traction 
System for the Operation of 
Interurban Roads. 


The Westinghouse Electric and Manu- 
facturing Company of Pittsburg has re- 
cently contracted for the equipment of 
an important interurban road with alter- 
nating-current apparatus throughout. 
The road in question is the Washington, 
Baltimore & Annapolis Electric Railway, 
which is to operate a line from Washing- 
ton to Baltimore about forty miles in 
length, with a branch to Annapolis fifteen 
miles in length. 

This contract marks a great step in 
advance that has long been awaited by 
engineers, both in this country and in 
Europe. In the ordinary method of 
operating street railways direct current 
is fed to the trolley line for the car mo- 
tors. For city lines and densely popu- 
lated districts, the current is often gen- 
erated as direct current, but for long-dis- 
tance interurban roads this would involve 
a cost of copper conductors entirely pro- 
hibitive. To meet the latter objection 
a system has been used thus far in this 
country involving the generation of alter- 
nating currents at high pressures of from 
10,000 to 380,000 volts, and the trans- 
mission of the same to substations where, 
bv means of transformers and rotary 
converters, the current is supplied to the 
trolley wire as direct current at the usual 
railway voltage from 500 to 650 volts. 
The rotary converter substation, how- 
ever, has always been an undesirable fea- 
ture, chiefly on account of the cost of the 
apparatus and building and the attend- 
ance required. The plans that have been 
proposed to do away with this feature 
are numerous, but before this, none has 
appealed to practical American street 
railway engineers. 

In Europe the polyphase induction mo- 
tor has been used to some extent, but it 
implies the use of two or three overhead 
wires, and, moreover, the characteristics 
of the induction motor in regard to start- 
ing and average efficiency in railway 
service are said to be not of the best. 
Other systems which have been proposed 
involve the use of single-phase motors 
upon the cars driving generators which 
in turn supply power to the motors on 
the axles. However, this involves the 
placing of a substation upon the car 
itself, and so can not be considered a 
great improvement over the ordinary 
alternating-current direct-current sys- 
tem. Details regarding the new system 
of the Westinghouse company are not at 
hand, but it is known that by its use the 
limitations of the induction motor and 
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the disadvantages of the multiplicity of 
overhead conductors, as well as the great 
cost of the system just described, will be 
avoided. 

For the road which is now being con- 
structed between Washington and Balti- 
more, single-phase, alternating current 
will be generated in a main power-house 
located at Hyattsville, by three 1,500- 
kilowatt, single-phase, Westinghouse gen- 
erators, delivering current at 15,000 volts 
and driven by cross-compound, Hamilton- 
Corliss engines. This station is of more 
than average size and is in no sense ex- 
perimental. The power-house will be 
built of brick with stone and concrete 
foundations, and will contain in addi- 
tion two 125-volt, direct-current gen- 
erators to be used as exciters for the 
alternators and a large switchboard with 
electrically operated oil switches, circuit- 


breakers, lightning arresters, ete. Cur- 


Annapolis 


RouTE OF THE WASHINGTON, BALTIMORE & 
ANNAPOLIS ELECTRIC RAILWAY. 


rent will be distributed from the power- 
house at 15,000 volts to transformer sta- 
tions located at suitable intervals along 
the line. These transformer stations 
will contain only stationary transform- 
ers with the necessary switches and fuses, 
but no moving machinery, and will, 
therefore, not require the presence of an 
attendant. From these stations current 
will be fed to the single trolley wire at 
1,000 volts. The pressure of 1,000 volts 
which has been adopted for the trolley 
wire is not a necessary part of the svs- 
tem, as a much higher voltage could have 
been used if it had been deemed ad- 
visable by the engineers of the road. 
The cars will probably be sixty feet in 
length and weigh about fifty tons each. 
They will be supplied with Master Car 
Builders’ trucks designed for high speed, 
the track is laid with eighty-pound rails 
and it is expected that the distance of 
thirty-one miles will be made in forty- 
five minutes, including stops. The cars 
are to be equipped with four motors, 
each of 100 horse-power, and it is ex- 
pected that a normal speed of forty to 
forty-five miles can be attained and a 
speed of sixty miles reached when neces- 
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sary. The motor, which is the novel part 
of the equipment and the key to the entire 
system, is a variable speed motor having 
characteristics adapted to railway service 
and in all respects equal to the present 
direct-current railway motor. It has 
been developed and tested in severe serv- 
ice during the last few years by the West- 
inghouse Electric and Manufacturing 
Company, under the supervision of Mr. 
B. G. Lamme, assistant chief engineer. 

As stated before, the power-house is 
now being erected at East Hyattsville, 
Md., where the railway company owns a 
site of three acres. The power-house 
will be completed in about twelve months, 
will be 133 x 203 feet in size and cost 
in the neighborhood of $350,000. It is 
located conveniently to water for con- 
densing purposes and to railway facilities 
for handling coal, and will furnish power 
for the Chesapeake Beach Railroad, 
which is to discontinue the use of steam, 
and perhaps, in addition, to manufactur- 
ing plants to be located in this neighbor- 
hood. . 

The company is to take over a small 
direct-current road about fourteen miles 
long running from Washington to 
Laurel, Md., and current for this line 
will be furnished by two 200-kilowatt, 
single-phase, rotary converters located at 
the power-house in Hyattsville. This 
apparatus is also a new departure and 
of considerable interest, especially since 
it shows the possibility of operating the 
new system with existing direct-current 
plants. 

It is to be remarked that this latest 
development in electric railroading fol- 
lows in a path already traced by electric 
lighting. The first electric lighting sys- 
tems employed direct current at low 
voltage, but as the area to be supplied 
increased, this involved a cost of copper 
cables. To meet the difficulty alternat- 
ing-current distribution at high voltage 
was adopted, with rotary converter sub- 
stations to enable the current to be dis- 
tributed on the existing mains as direct 
current. However, most electric power 
plants now being installed distribute low- 
voltage alternating current directly to the 
lamps and motors, thus avoiding the ex- 
pensive rotary-converter substations. 

The engineers of the new road are the 
Cleveland Construction Company, of 
which Will Christy is president. The 
officers of the Washington, Baltimore & 
Annapolis Railway Company are W. H. 
Lamprecht, president, and Otto Miller, 
secretary, both of Cleveland, Ohio. The 
directors are as follows: W. H. Lamp- 
recht, F. T. Pomeroy, F. N. Wilcox and 
Otto Miller, all of Cleveland, Ohio; 
Will Christy, of Akron, Ohio, James 
Christy. Jr., of Washington, D. C., and > 
W. L. Marbury. of Baltimore, Md. It is 
also stated that Henry Everett, E. W. 
Moore and W. J. Mandelbaum & Com- 
pany, of Cleveland, are largely interested 
in the enterprise. 
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HIGH-SPEED ELECTRIC CARS. 
BY WALDON FAWCETT. 


_An effort is to be made in this country 
to rival the high speeds recently attained 
on German electric railroads, and there 
has lately been designed and con- 
structed especially for this service a type 
of car which, by reason of the exactions 
which will be imposed upon it, is ex- 
ceptionally interesting. The tests in ques- 
tion are to be made on the Aurora, Elgin 
& Chicago Electric Railway, a new inter- 
urban line, embracing the third-rail elec- 
trical system, which will shortly be in 
operation between the cities of Aurora, 
Batavia, Elgin, Wheaton and Chicago, 
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is made that no interurban car to-day in 
service or under construction anywhere 
in the world compares in any way with 
the general construction of these new 
cars. They are built along the lines of 
the heaviest sleeping car designed for 
regular steam railroad service and are 
provided with cantilever framing and non- 
telescoping ends. The entire under fram- 
ing is of steel, the iron beams and chan- 
nels, plates, etc., being riveted together 
throughout. 

The centre stringers of the car are I- 
beams extended entirely to the ends of 
the platforms, and iron and steel enter 
largely into the construction of the upper 
framing of the car. The vestibules are 
of what is known as the Pullman type 
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is quile possible that there will be an air 
pressure of thirty or forty pounds per 
square foot when the cars are running at 
a speed of 110 miles per hour, so that one 
of the windows, two by three feet in size, 
would be under the necessity of sustain- 
ing a pressure of approximately 240 
pounds or perhaps an even greater press- 
ure if the cars are enabled to attain the 
maximum speed hoped for. 

The interior architecture and orna- 
mentation of these high-speed electric 
cars are suggestive of the more elaborate 
parlor and sleeping cars in service on the 
steam roads of the United States. Indeed 
the general design of the car is after the 
model of the latest type of Pullman coach 
with compound Gothic windows. The de- 
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New HIGH-SPEED ELECTRIC Car, TO Be TESTED ON THE AURORA, ELGIN & Cnicaco ELECTRIC RAILWAY. 


IN. Every opportunity for high speed is 
afforded inasmuch as the line throughout 
almost its entire length occupies a pri- 
vate right of way owned by the operating 
company. The only interruption in the 
third-rail system is at Aurora and Elgin 
where the tracks have been laid through 
public streets. 

The original intention was to provide 
for use on this line cars capable of 
maintaining a speed of from sixty-five to 
seventy-five miles an hour, but as the elec- 
trical engineers and car builders engaged 
in the work of construction discovered 
the new possibilities opened up to them 
by their experiments it was decided to 
prepare for tests intended to disclose the 
greatest speed possible of attainment 
under reasonable conditions, and accord- 
ingly the cars have been geared up to ob- 
tain, if possible, speeds as great as 135 
miles an hour. 

Of course the high speeds to which the 
cars will be subjected and in consequence 
the great air pressure which they must 
withstand were given primal considera- 
tion in designing the cars and the claim 


with side vestibule doors with traps which 
go over the openings at the steps. These 
doors can be opened without raising the 
trap doors over the steps, so that when 
the cars are in elevated service passengers 
may step direct from the platforms at 
the stations into the car. The vestibules 
at the ends have doors which enable easy 
communication between the cars when 
coupled in a train. 

The cars are mounted upon high-speed 
electric trucks equipped with high-speed 
motors of the latest approved pattern. 
The trucks have 64-inch axles with 
5 by 9 journal bearings. The diameter 
of wheel is thirty-six inches and the wheel 
base six feet by six inches. The weight 
without motors is 10,770 pounds and the 
weight with motors is 19,580 pounds. 
The cars are equipped with air brakes 
and with an improved air sander for 
sanding the tracks. Additional portable 
vestibules are now under construction 
for attachment to the vestibules proper 
in order to break the air pressure at high 
speeds, The car builders, who have de- 
signed these cars, have estimated that it 


sign of the roof interiorally is of the em- 
pire deck, modified so as not to make a 
heavy appearance. The finish is in quar- 
tered oak throughout and the glass is pol- 
ished plate, imported. All the modern 
devices, such as push-buttons at each 
window post, are of course provided. 
— d 

The St. Louis World's Fair will, with- 
out doubt, be the greatest and grandest 
exposition ever held, and the early action 
by the American Electrotherapeutice As- 
sociation can not be too highly com- 
mended. It will undoubtedly result in 
greatly assisting the universal dissemina- 
tion of the knowledge of the value of 
electrotherapeutic methods by stimulating 
activity in the production of exhibits that 
will have a distinct educational value. 

Tt is high time that a more general ap- 
preciation should obtain of the great good 
that can be done by the proper and scien- 
tific use of electricity in the treatment of 
disease. and it is very gratifving to know 
of the progressive and strenuous efforts 
that are being put forth by the exposition 
to afford every facility for the building 
up of this joint branch of electricity and 
therapeutics on broad and highly scientific 
lines, 
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Electrical 
Patents 


Mr. Richard Fleming, of Swampscott, 
Mass., has invented a modification in clec- 
tric are lamps, and the General Electric 
Company has obtained the patent for the 
same. The object of the invention is to 
enable the reactance coil to be placed in 
or close to the upper part of the lamp- 
casing instead of at a distance from the 
lamp. By this invention the coil can be 
located just above or in the upper part of 
the lamp-casing, like the ordinary resist- 
ance coils. ‘The result is accomplished 
by enclosing the reactance coil in a mag- 
netic casing or cage with a central core 
provided with an air-gap. The coil is 
designed to be placed just above the lamp- 
casing. The frame of the coil consists of 
a magnetic cage composed of two similar 
parts joined at the middle and held to- 
gether by screws. Each part is composed 
of an open-work structure, preferably a 
ring, from which rise arms, the upper 
ends of which turn radially inward and 
unite in a. central hub, from which a 
core projects toward the middle plane on 
which the two parts join. The opposing 
inner ends of the two cores do not touch, 
an air-gap being left between them. An 
insulating suspension ring is attached to 
each part at the hub, the upper one serv- 
ing to suspend the coil and the lower one 
the lamp proper. The reactance coil is 
preferably made in two annular sections, 
one of greater diameter than the other. 
The smaller one fits closely to the cores, 
while the larger one fits closely inside the 
arms, an annular space being left between 
them for ventilation, which is assisted by 
the open spaces between the arms. Any 
other equivalent mode of constructing and 
arranging these parts to accomplish the 
desired ends may be employed if desired. 
In case the coil is to be placed in the 
upper end of the lamp the lower part of 
the cage may have a central hub to receive 
the upper end of the tubular backbone of 
the lamp, which may be secured therein 
in any suitable manner. 

The General Electric Company has also 
obtained control of a patent on a coupling 
for electric motors devised by Frank E. 
Case, of Schenectady, N. Y. This inven- 
tion relates to couplings for connecting 
electric conductors, especially those em- 
ployed in transmitting electric currents 
through the several cars of a railway 
train. Such conductors must. be provided 
with detachable couplings at the ends of 
cach car, and if the conductor is to carry 
a heavy current, such as that used in 
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operating electric railway motors, the 
contacts must be exceptionally good and 
vet be capable of quick connection and 
ready separation. They must also un- 


couple automatically when the cars ac- 
The invention aims 


cidently pull apart. 


MODIFICATION IN ELECTRIC ARC LAMP. 


to accomplish all these ends by a strong. 
and comparatively inexpensive construc- - 


tion. The coupling comprises a fixed 


member adapted to be mounted beneath 


the car platform at the end of the car and | 


a removable member constituting one of 
the terminals of a “jumper,” by means of 
which connection is made from one car to 
another. The two members of the coup- 
ling are provided with engaging contacts 
suitably insulated from their enclosing 
casings, and a locking device constructed 
to yield under an abnormal pull, such as 
would occur when the train breaks apart, 
is provided for normally holding the two 
members together, with their contacts in 
engagement. According to the present 


COUPLING FOR ELECTRIC MOTORS. 


invention, the engaging contacts are ar- 
ranged to abut against one another in a 
plane transverse to the line of movement 
of the removable member. They can there- 
fore be forced into close electrical contact 
with no danger of their sticking together 
when an attempt is made to separate them. 
In this construction the contacts of the 
two members of the coupling are forced 
into close engagement by means of a lock- 
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ing device provided with cam surfaces. 
In order to make the contact as perfect as 
possible, the contact in one of the mem- 
bers is in the shape of one or more brushes 
constructed of sheet copper or other suit- 
able material. By mounting such brushes 
at an angle to the line of movement of the 
movable member of the coupling the re- 
silience of the metal is made use of in 
maintaining the contact. 

Mr. Albert H. Armstrong, of Schenec- 
tady, N. Y., has patented an arma- 
ture-winding which will stand over- 
heating up to the melting point of copper 
without being destroyed. To this end he 
mounts on the shaft a spider comprising 
a hub and a number of radial arms con- 
nected at their outer ends to a cylinder 
which forms a support for lamine. 
Formed integral with and at right angles 
to the cylinder is a flange. The conductors 
extend parallel to the shaft and are con- 
nected at their opposite ends by rings cast 
or- otherwise formed integral with the 
conductors instead of by soldering or 
riveting as has heretofore been done. One 
method of constructing. the armature 1s 
to: prepare a mold-in the usual manner and 
place conductors in-a circle at- suitable 1n- 
tervals in the sand. The molten metal 
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forming the spider and end ring is then 
poured into the mold, which securely 
welds the conductors to the flange. It 1s 
preferable that the conductors be separ- 
ately formed of drawn copper on account 
of its conductivity. In this case the ring 
is a casting and may be cast around the 
conductors at the same time as the spiders 
and end ring. The outer periphery of the 
evlinder is then turned true and the 
toothed laminated punchings slipped into 
place. The lamine are provided with 
teeth which occupy the space between ad- 
jacent conductors. The outer diameter 
of the teeth is such that they will pass 
under the ring, and the slots in the 
lamine are deep enough to receive the 
conductors. After the proper number of 
laminæ have been assembled the end ring 
is mounted in position and a clamping 
ring is employed to retain the end ring 
and lamin in place. 

An Englishman, 


Mr. Clarence M. 
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Stead, residing in Leeds, England, has 
patented in this country a novel electric 
lamp support, his object being to con- 
struct a device of this character from a 


small number of parts of such simple 


shapes that they can be readily made in 
porcelain, glazed earthenware, and the 
like, and be fitted and suspended together 
without any metallic connections, save 
only the usual holders and collars for the 
lamps themselves. To this end there is 
employed a pendent piece forming a re- 
flector within the cluster of lamps and 
having an upstanding shank at its upper 
end. A combined reflector and support- 
ing plate is mounted upon this shank and 
has suitable lamp-receiving sockets. A 
cap-piece forms the third element and is 
also attached to the shank, constituting a 
cover and protection for the wire con- 
nections. 

Mr. Miller R. Hutchison, of New York 
city, has assigned to the Hutchison 
Acoustic Company of New Jersey a 
patent on a new charging switch. This 
invention is a device by which unskilled 
persons can conveniently connect a stor- 
age battery with a source of electricity in 
the proper manner for charging. It is 
well understood that the poles of the 
charging circuit must be connected with 
the poles of the battery in such a manner 
that the current will flow through the bat- 
tery in a direction contrary to the direc- 
tion of discharge, and while persons 
skilled in the handling of such apparatus 
are familiar with appliances and means 
for accomplishing this charging process 
properly; persons unskilled, who find it 
necessary to use storage batteries, must be 
provided with ready and convenient de- 
vices for charging which will prevent in- 
jury to the battery. The device embodies 
a polarized electromagnet, a switch con- 
trolled thereby, and suitable means for 
connecting with the source of current and 
the battery. The switch mechanism is en- 
closed in a suitable casing A, provided 
externally with two binding-posts a and a’ 
for connecting the terminals of the bat- 
tery. It is also provided with two sockets 
b and b’, into which plugs connecting with 
the charging circuit may be inserted. In- 
side of the casing is fixed an electromagnet 
M, whose armature m is polarized, and 
therefore responsive only when current of 
a certain polarity flows through the mag- 
net. The armature carries a contact 
finger o, adapted to connect with a con- 
tact p when the magnet attracts the arma- 
ture. With the armature ix also connected 
a lever or arm f, which extends through 
a slot in the box a short distance, so that 
its position may be seen. A spring f acts 
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upon the lever in a way to withdraw the 
armature from the contact p. The pivotal 
point for the armature lever f ia at m’. 
The projecting end of the lever f serves 
as an indicator to show the condition of 
the contacts o and p with respect to each 
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other. The circuits will be described in 
connection with the operation, which is 
as follows: When the battery is to be 
charged, plugs g g’ on the end of a flexible 
cord, one of which is larger than the other, 
are inserted into or connected with the 
terminals of the battery B, which they 
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NEW CHARGING SWITCH. 


respectively fit. The other two ends of 
the cord are then connected with the bind- 
ing-posts a and a’. Then the two plugs 
h and h’, connected, respectively, with the 
two sides of the charging circuit, are in- 
serted into the sockets b and b’. A cir- 
cuit is then established through the bat- 
tery as follows: From one side of the 
main circuit to the socket b, thence by 
wire 1 through magnet M to the contact 
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p. From the armature m a wire 2 leads 
to binding-post a’. Thence the circuit 
leads through the cord and the battery and 
again through the cord to the binding- 
post a. From a a wire 4 leads to the 
socket b’. ‘The operator then moves the 
lever f a full stroke to the right, where- 
upon the circuit is completed between the 
contacts o and p. If the current is flow- 
ing in the right direction for charging 
the battery, the magnet will hold the con- 
tacts o and p together and the lever f will 
remain to the right and the battery will 
charge until the circuit is broken by mov- 
ing the lever to the left or by separating 
any of the connections. If on moving 
the lever to the right in the first instance 
it was not retained in that position, but 
was immediately retracted to the left-hand 
position by the spring f, the operator 
would know that the current was flowing 
in the wrong direction to charge the bat- 
tery, and he will then reverse the position 
of the plugs h h’ in the sockets b b’. This 
reverses the direction of the current, and 
the battery will be properly charged. 
eee artes 

The stock: of copper on hand in the 
United States on January 1, 1902, is 
estimated as being at least 300,000,000 
pounds, equivalent to six months’ pro- 
duction. In the absence of figures which 
might be said to represent normal years, 
it is impossible to do more than make a 
guess at what might be considered the 
excess over a reasonable stock. It is 
probably fair to assume that, even at the 
beginning of the year 1901, the stocks of 
copper in this country were beyond the 
working limit. 

The copper market opened in 1901 
rather dull at the official prices of 17 
cents for Lake and 161% cents for elec- 
trolytic, but actual sales were made at 
167% cents for Lake, and at 1614 cents 
for electrolytic. By January 13, 1902, 
the official prices had fallen to 111% cents 
for Lake copper. . 

The world’s production of copper in 
1901 was 511,803 long tons, as against 
487,206 tons in 1900, 463,693 tons in 
1899, and 429,379 tons in 1898. 

By far the most important of the new 
mines which have entered the world’s 
market in recent years is that of the 
Greene Consolidated Copper Company, 
whose properties are located at Cananea, 
Sonora, Mexico. There is every reason 
to believe that, before the close of the cur- 
rent year, the production of this company 
will reach 4,500,000 to 5,000,000 pounds 
of fine copper per month. Such a rapid 


development has never before been wit- 
nessed in the copper-mining industry. 
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Earthing the Middle Wire in Three-Wire 
Distributing Syatems and Distribution 
with Uninsulated Neutral. 

The first of these two contributions is 
by Mr. G. Hooghwinkel, and favors the 
use of an carthed neutral in three-wire 
distributing systems. This is almost uni- 
versally the case on the Continent, and is 
often specified by local authorities in Ger- 
many. It is the practice in England to 
make the section of the neutral conductor 
fifty per cent of that of the others, while 
on the Continent it is but twenty-five 
per cent, and this is easily proved to be 
sufficient with a grounded neutral and 
effects a considerable reduction in cost. 
The advantages of a bare neutral are: 
Greater reliability of working, cheapness 
of distributing mains, cheaper and easier 
house-service connection and facility in 
laying distributing cables on both sides 
of the street. The allowable loss of volts 
in the middle wire over its entire length 
is taken as three volts, and no danger to 
gas or water pipes or telephonic distur- 
bances is possible under these conditions. 
Insulation faults mostly arise from 
houses, but if the bare metal wire is used 
in the distributing system, these faults 
become less troublesome. As a house fuse 
in a respective outer is blown, before the 
light can again be set right, the faults 
must be remedied. Thus, an uninsulated 
middle wire is more reliable, as faults in 
an outer will not remain unlocated. There 
should be no fuses in the middle wire, 
neither at the station nor in houses. The 
same point is made by Mr. E. Morgan in 
the second of the above contributions. As 
the neutral wire is grounded at all points, 
there can be no faults in this main, and 
this at once clears away half the troubles. 
Faults will be easily located, as a bad leak 
will suffice to blow in a distributing cir- 
cuit, while a small leak would not entail 
stoppage of supply. The author advo- 
cates the use of a concentrie cable, of 
which the lead sheathing forms the un- 
insulated neutral. He finally recom- 
mends the following system of distribu- 
tion: Three-phase current distributed by 
three-core cables, lead-covered, the lead 
being used as the earthed neutral, and 
being connected to all junction boxes and 
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services taken off by lead-wiped joints — 
Electrical Review (London), August 29. 
ê 


Wireless Telegraphy. 

In a lecture delivered before the Asso- 
ciation of Ingénieurs Electriciens, Mr. 
O. De Bast explained the theory of the 
action of the coherer as developed by Mr. 
S. Fernandez-Gimenez. Given two bodies 
isolated in space, a charge imparted to 
one will induce an equal, but opposite, 
charge on the second, if the latter be con- 
nected to the earth, the two forming a 
condenser. If there are in the neighbor- 
hood of the two bodies other bodies also 
connected to the earth, some of the lines 
of force set up by the charged body will 
pass to these. In all cases, however, the sum 
of the induced charges will be equal to 
that on the first body. If there are in the 
neighborhood of the system bodies not 
connected to the earth, these will simply 
cause a deflection of the lines of force, 
without reducing the induced charge. If 
the charge is an alternating one, the in- 
duced charge will also be alternating. If, 
now, in the earthing connection of the 
plate upon whieh the charge is induced a 
condenser of small capacity is introduced 
the potential across this may be sufficient 
to cause its two charges to reunite across 
a suitable spark-gap. If the induced 
charge is small the capacity of this con- 
denser must also be small, but it can al- 
ways be made so by connecting a sufficient 
number of condensers in series. The dis- 
charge of these condensers will be oscilla- 
tory, but the period will be independent 
of that of the inducing charge. A coherer 
may be considered as a group of very 
small condensers arranged in series 
parallel, each pair of particles being 
separated by a thin coating of oxide, 
and forming opposite sides of an elc- 
mentary condenser, the capacity of the 
whole being very small. The two an- 
tennæ may be considered as the opposite 
plates of a primary condenser. If a co- 
herer is connected in series with the re- 
ceiving antenna, and this latter be charged 
by induction, the difference of potential 
across the coherer may be sufficient to 
cause a spark to pass. In this case, how- 


ever, the spark passes from particle to 
particle, tearing off at each gap a small 
part of the oxide coating, and bringing 
the particles into metallic contact. This 
action allows the current to flow in a 
suitably arranged local circuit. A slight 
tap on the coherer displaces the particles, 
breaking the metallic connection. Ex- 
perimental researches based upon this 
theory seem to verify it. In this study 
the antennæ are considered as two sides 
of a static condenser, and the coherer as 
a means of obtaining considerable differ- 
ence of potential, as well as an instru- 
ment for indicating this. The induction 
coil at the transmitting station enables 
an alternating charge to be imparted to 
one side of the condenser.—Bulletin des 
Ingénieurs Electriciens (Paris), August 
14. 
£ 


Windings ef Continuous-Current 
° Dynamos. 


In the second section of his paper on 
this subject Mr. E. J. Brunswick dis- 
cusses Arnold's theory of winding and the 
use of equipotential connections. Given 
an armature quite svmmetrical mechan- 
ically and electrically, points can be found 
having the same potential, and these may 
be connected together. In the operation 
of such a machine these connections play 
no part and carry no current. Should, 
however, any dissymmetry exist currents 
will flow through these equipotential con- 
nections. If the equipotential connec- 
tions are properly established, a complete 
circuit exists in which the electrical forces 
are equal and opposite. To secure this 
condition, it is necessary that the number 
of sections of the accumulator be divisible 
by the armature sections having the same 
potential. The author then discusses the 
various types of winding, taking up the 
spiral or Gramme ring first, and it is 
shown that the distance between points at 
the same potential is equal to twice the 
polar span. In considering a series of 
parallel windings, it has been found ad- 
vantageous to use a reduced scheme or 
diagram which can be represented by a 
much simpler diagram than can the 
actual winding. This scheme is devel- 
oped in the following way: Considering 
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two conductors connected in a series in a 
wave winding, these will necessarily lie 
under the poles having opposite polarity. 
For either of these conductors there will 
exist an exactly symmetrical position un- 
der the same pole as the other. The elec- 
tromotive forces set up by these conductors 
in these two positions will be equal at all 
times but of opposite sign. Now the elec- 
tromotive forces of the armature will not 
be affected if one of these conductors be 
moved to its symmetrical position, and 
be so connected to the first as to maintain 
the same relations. Since with a wave 
winding the rear ends of the two con- 
ductors are connected together, in the 
reduced scheme, the front end of one 
must be connected to the back of the 
other, the other two ends being carried 
to the commutator. A consideration of 
this arrangement will show that the re- 
duced scheme produces a simple ring 
winding. Various types of winding are 
considered by means of this scheme and 
the different rules for each clearly de- 
veloped. Although with the wave wind- 
ing the number of bifurcations of current 
need not be the same as the number of 
pairs of poles, in the reduced scheme this 
is necessary and the diagram will be 
modified accordingly. In multiple wind- 
ings no difficulty is met with in applying 
this method. Windings with unequal 
front and back spacings are considered, 
and the proper rules for laying them out 
developed. A table of tabular arrange- 
ment is then described for easily changing 
from the reduced scheme to the actual 
one. This has been in use for some time 
and has proved entirely satisfactory.— 
L’Electricien (Paris), July 26. 
a 


Electromotive Waves Accompanying Me- 
chanical Disturbance in Metals in 
Contact with Electrolyte. 


In this serial Professor J. Chunder 
Rose gives a detailed discussion of his in- 
vestigation of the electromotive forces prs- 
duced by mechanical disturbance in 
metals in contact with electrolytes. When 
a rod of metal is connected to a galva- 
nometer, by means of an electrolyte and 
non-polarizable electrodes, any mechanical 
disturbances of the metal will cause elec- 
tromotive forces to be set up at the points 
of contact with the electrolyte. The 
method of experimenting consists in at- 
taching to a metal rod two loose cloths, 
which dip into cells containing any suita- 
ble electrolyte. The circuit is completed 
between the two cells through a galva- 
nometer by means of two electrodes. When 
this rod is set in vibration, either due to a 
blow or torsion, the electromotive forces 
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are set up at the two points of contact 
with the electrolyte and will,in general, be 
the same, and there will be no indication 
by the galvanometer. To make the effect 
apparent it is only necessary to damp the 
vibrations at either end of the rod. This 
can be done by a suitable clamp. Under 
these conditions a vibration of the free 
end will be set up, an electromotive force 
and a current will flow through the rod 


‘toward the agitated point. The fact is the 


same whether the vibration be caused by 
torsion or simple bending of the rod. The 
shifting of the clamp from the fixed end 
to the other end, and stimulation of the 
now free end, will cause a reversal of the 
above phenomenon. The effect is propor- 
tional to the amplitude of vibration, as 
can be shown by clamping the rod in the 
centre and causing unequal vibration of 
the two ends. Current in this case flows 
toward the end where the vibration is 
greatest. If the clamp be placed un- 
symmetrically with respect to the two 
ends, but the amplitude of vibration be the 
same, the effect will be maximum at the 
shorter end. Increased excitability is 
produced by preliminary vibration. Thus, 
if one end be set in vibration and then 
allowed to come to rest, and the two ends 
be equally excited, the effect at the pre- 
viously vibrated end will be the greater. 
While some chemical reagents are normal 
in their action— that is to say, the stimu- 
lation is practically the same as with dis- 
tilled water—there are others which cause 
an increased excitability; and, on the con- 
trary, others produce a depression. The 
author then discusses the method of 
studying these effects by so moving the 
clamp on the rod as to produce a balance. 
He then describes a cell which has been 
found convenient in these researches. The 
previous history of the metal, or, in fact, 
anything which produces a physical modi- 
fication of the metal, will cause the effect 
to vary. Thus, annealing a wire increases 
its excitability—The Electrician (Lon- 
don), August 29. 
# 


The Station Transformer Hazard. 


The hazards of converters are those of 
dynamos or motors, which are well un- 
derstood and under easy control; but 
those of transformers may well be made 
the subject of long and patient investi- 
gation. This is done by Mr. George P. 
Low, and his conclusions presented in a 
paper before the annual convention of the 
Fire Underwriters’ Association of the 
Pacific. After a preliminary discussion 
of the construction and operation of 
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transformers, he takes up the subject 
proper. The rapid increase in transmis- 
sion voltages—which until eight years ago 
was 10,000 volts and to-day is 40,000, 
while 80,000 has been used experimentally 
—makes it necessary that something more 
than the insulation of fibrous materials 
should be used in transformers, and the 
practice of immersion of the transfornfer 
in oil has come into vogue. The selec- 
tion of oil should be made with the great- 
est possible care, for it is essential to the 
welfare of the transformer that it should 
be free from acids, mincral compounds 
or anything which ‘could possibly exer- 
cise a deleterious influence upon the trans- 
former. If incipient trouble develops in 
the transformer, this oil rushes in and 
heals the wound. Under normal condi- 
tions, therefore, the use of oil is a neces- 
sity of the greatest possible good, and it 
is only under exceptional conditions that 
its presence involves danger. Heat is 
always developed by a transformer when 
it is in action, and this is taken up by the 
oil and delivered to the surface of the 
transformer face, or to water pipes, as the 
case may be. This rise in temperature is 
usually limited to forty degrees centi- 
grade above that of the surrounding air. 
If, however, a short-circuit occurs, the 
temperature of the oil may be raised to 
the boiling point. If the burnout and 
arcing occur with explosive violence, oil 
will be blown out of the case and scattered 
about the premises. Oil itself will not 
burn under ordinary conditions as to tem- 
perature and confinement, but when at the 
boiling point, and scattered in all direc- 
tions in this heated state, there is great 
danger. Fortunately, breakdowns of this 
kind are extremely rare. The hazard of 
the modern power-house has been so re- 
duced that the hazard of a transformer is 
great only in comparison with it. But 
one weakness is recognized in transformer 
manufacture, and that is the use of sheet- 
iron casings, which in the event of fire or 
particular station trouble are usually 
broken, or torn, or punctured so as to 
release the oil and allow it to flow out. 
The casings should be of the most sub- 
stantial and durable kind. The real 
hazard of a transformer is that due to 
storage of a very high-grade oil, which in 
rare cases may be scattered and ignited. 
The elimination of this hazard would be 
best accomplished by the confinement of 
transformers in separate fireproof build- 
ings, but whether it is always necessary to 
resort to this final expedient is a matter 
of great doubt.—Journal of Electricity, 
Power and Gas (San Francisco), Angust. 
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{LLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Automatic Injectors. 
eWith the advance of steam engineering 
and the perfection of all the details, it has 
been demonstrated that a perfect injector 
can be profitably used as a boiler feeder. 


APPARATUS. 
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tubes are of special mixture, to resist 
wear. All the parts are interchangeable, 
and any part becoming worn or damaged 
can easily be replaced. The range of all 
automatic injectors is dependent upon the 


Fie. 1.—AUTOMATIC INJECTOR. 


To secure the best results, the conditions 
under which the injector is to be used 
should be carefully studied, and a type 
of injector selected most suitable to meet 
the requirements. The adaptation of 
steam to commercial purposes presents 
such a varied change of conditions of 
steam pressures, source of water supply 
and general service, that it might be 
found practicable to use two types of in- 
jectors—the automatic, or open overflow, 
and the double-tube, or closed overflow, 
each type possessing its peculiar advan- 
teges which makes it especially adaptable 
for varied conditions. 

The Metropolitan automatic injector, 
shown in Fig. 1, was designed with the 
view of supplying an automatic injector 
complete in itself. This injector is oper- 
ated entirely by one handle, and does not 
require the manipulation of globe valves 
in the steam and suction pipe. The tubes 
are removed by the use of an ordinary 
monkey-wrench, no special tool being re- 
quired. The overflow valve can easily be 
ground to its seat with an ordinary screw- 
driver. The injector lifts the water 
promptly, and as soon as it is lifted it is 
promptly discharged into the boiler with- 
out waste at the overflow. It is claimed to 
be reliable under all conditions, and will 
feed steadily without adjustment. The 
construction is of special composition, 
very hard, making it very durable. The 


steam jet, the opening between the steam 
jet and suction jet being a vital point. It 
is possible, with a fixed opening, to obtain 
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the use of this arrangement, the Metro- 
politan automatic injector has a range of 
from 125 to 135 pounds. 

Fig. 2 shows the Metropolitan double- 
tube injector. This is provided with two 
sets of tubes. One set is proportioned 
for lifting, which constantly lifts the 
water and delivers it into the forcing set 
of tubes, which in turn forces the water 
into the boiler. The lifting set of tubes 
acts as a governor to the forcing set, sup- 
plying under a great range of steam press- 
ure the proper amount of water to con- 
dense the steam in the forcing appara- 
tus. Owing to the positive closing over- 
flow valve in the delivery chamber of the 
forcing apparatus, the forcing combining 
tube can be made solid without any relief 
holes or spills. By the use of this kind 
of tube, together with the principle of the 
lifting tubes acting as a governor to the 
forcing tubes, the double-tube injector is 
capable of delivering water into the boiler 
as high as 300 degrees Fahrenheit. This 
injector can be successfully used when 
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Fic. 2.—DovuBLE-TUBE INJECTOR. 


without adjustment a range from seventy 
to seventy-five pounds of steam pressure. 
Consequently, if this opening is fixed, and 
such that the injector will work as high 
as 145 pounds, when the steam pressure 
falls below seventy or seventy-five pounds, 
all or a part of the water will run out of 
the overflow unless a valve in the suction 
pipe is adjusted for each variation of 
steam pressure. To overcome the neces- 
sity of this adjustment, a sliding steam 
jet having two metal seats is used. By 


the water supply is hot or on long lifts, 


with very low and very high steam pres- 
ures, and does not require any adjustment 
whatever when working at the lowest or 
highest steam pressures on a long or short 
lift with hot or cold water. Under all 
conditions the operation is the same. The 
double-tube injector is used extensively 
for large stationary plants, marine and 
locomotive use, and for all places where 
the conditions are too severe for the auto- 
matic injector. These injectors are made 
by the Hayden & Derby Manufacturin 

Company, New York city. . : 
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A New Electric Hoist. 


Various attempts have been made to 
design an electric hoist capable of hand- 
ling heavier loads than come within the 
range of hand hoists, and not requiring 
the heavy and expensive supporting 
structures necessary to carry the large 
amount of dead weight of ordinary 
traveling cranes. 

The Sprague Electric Company, New 
York city, has produced and placed on the 
market a machine of this character which 
will stand the use and abuse to which all 
such apparatus is subjected, that would 
effectually fulfill the requirements of 
modern shop practice, and be commer- 
cially practical. 

This hoist, as shown in the accompany- 
ing illustration, fulfills all these require- 
ments, and is protected by patents owned 
by the Sprague Electric Company. 

It is designed to transfer light work 
rapidly around shipyards, factories, ete., 
and when supplied with trolley carriage, 
geared hand, cross-travel and bridge- 
travel motor, to take the place of small 
traveling cranes. 

This hoist has many advantages, and 
is a new system of motor control for elec- 
tric hoists and has a high efficiency. 

It consists of few parts, all of which 
are interchangeable. It is easily adapt- 
able to all types of runways and bridges, 
and the sides range in maximum 
capacities from 1,500 pounds to 10,000 
pounds.  - , 

The smaller sizes can be equipped with 
a trolley arranged to run on a single rail 
or I-beam, and, if so arranged, will take 
curves of a reasonably small radius. 

In designing this apparatus, the manu- 
facturer has carefully kept in- view the 
fact that it would be subjected to rough 
usage. All parts are made of great 
solidity and of-the highest grade ma- 
terial, and all bearings have been made 
self-oiling, requiring but trifling atten- 
tion at long intervals. ie 

All the different movements necessary 
for a traveling crane, namely, hoisting, 
lowering, cress-travel and bridge-travel, 
are controlled by a simple pulling of the 
chams and cords connected to the mech- 


anism, and which can be operated by the 
ordinary workman to be found in the ma- 
chine shop, factory or other place where 
the hoist may be used. This is a unique 
feature to which special attention is 
called. No special crane operator or cage 


"is necessary. 


The motor and hoisting mechanism can 
be hung from a strap if only a hoisting 
and lowering motion is desired, or it 
can be attached to a trolley carriage ar- 
ranged for cross-travel, either by push- 
ing the lead, or by a geared-hand traverse 
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motion. A bridge-travel is also pro- 
vided, the controller for which is mounted 
on the end of the trolley carriage, as 
shown in cut. This controller is operated 
by cords, the handles of which are located 
near the work. The bridge-travel motor 
itself is mounted in some convenient posi- 
tion on the crane. The bridge-travel 
motion is reversible, and in practice it is 
possible to obtain a very short movement 
in either direction. 

The motors furnished with this equip- 
ment are the Sprague company’s round- 
type motors, entirely enclosed, and the 
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nished complete without trolley carriage 
or with trolley carriage gear hand cross- 
travel, but without bridge-travel motor 
and controller. 
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The total imports of copper in the 
United States in 1901, from all sources 
and in all forms, amounted to 124,938,323 
pounds, as compared with 103,895,026 
pounds in 1900, with 93,172,191 pounds 
in 1899, and with 50,268,499 pounds in 
1898. 

The total value of the exports of cop- 
per from the United States in 1901 was 
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Evecrric Horr DESIGNED FOR THE RAPID TRANSFER ır Liaut Loans. 


hoist can be operated out of doors with- 
out being affected by the weather. The 
resistance plates for the  bridge-travel 
controller are of the enclosed type, and 
have a very large overload capacity. 

The Sprague Electric Company manu- 
factures and furnishes the complete hoist 
as shown, consisting of hoist wheels and 
chain, worm and spur gear, gear cases, 
hoisting motor and attached cylindrical 
switch, trolley carriage, geared hand- 
operated cross-travel of trolley carriage, 
and motor and controller for bridge 
travel of crane. 

The hoist and motor can also be fur- 


$36,071,448, as compared with $58,875,- 
439 in 1900, with $43,485,654 in 1899, 
and with $35,545,251 in 1898. Germany 
is by far our largest customer for copper, 
since the greater part of the metal shipped 
to the Netherlands is in transit for that 
country; on the other hand, some of the 
copper which goes to the United King- 
dom is shipped from there to other coun- 
tries. The details of these movements 
can not well be followed. 

The estimated consumption of copper 
in the United States in 1901 was 382,- 
761,014 pounds, as against 356,891,121 
pounds in 1900. 3 
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Automatic Telephone Apparatus. 


On January 1,1902,the Automatic Elec- 
trie Company, Chicago, Ill., purchased 
the factory of the Strowger Automatic 
Telephone Exchange, and acquired the 
sole manufacturing and selling rights in 
the United States of automatic telephone 
apparatus fashioned after the latter com- 


Fic. 1.—W ALL TELEPHONE. 


pany’s patents. The accompany- 
ing illustrations show some of the 
parts as used in this company’s 
system, which it is claimed gives 
the advantage of quick connec- 
tions, instantaneous  disconnec- 
tions, prompt answers secured 
from the called subscribers, and ac- 
curacy and promptness with which 
a busy signal is always given 
when a subscriber is actually 
busy. 

The automatic telephone consists 
of the usual transmitter, receiver, bells, 
battery and induction coil, with the addi- 
tion of a selector-calling apparatus, which 
occupies a space of five by three by two 
inches just above the battery, or about 
two-thirds of the space occupied by the 
ordinary magneto generator. On the front 
of the box is the metal-calling dial, three 
and one-half inches in diameter. On the 
right side of this dial, along the edges, 
are ten finger holes numbered con- 
secutively from 1 to 0. A stop is 
provided at the lower of the holes to limit 
the distance which the dial may revolve. 
Fig. 1 shows a wall telephone. 

To call a number, say, 761, the sub- 
seriber first takes the receiver from the 
hook, then placing his finger in the hole 
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No. 7, turns it around to the stop. When 
released, the dial instantaneously returns 
to its original position. ‘The subscriber 
is now connected to a trunk line leading 
to a group of switches which is called the 
seventh hundred group. In the same 
manner he then calls six and one in this 
group. Having turned to the consecutive 
number desired, he presses a button 
which rings the bell of the person wanted, 
and the connection is completed. One 
second or less for each decimal is the time 
required. In the event that the desired 
subscriber is busy, a buzzing sound in the 
receiver notifies the caller that such is the 
case. The wall telephone shown in Fig. 
1 is ordinarily made of polished oak, but 
any finish can be given that may be de- 
sired. This instrument is twenty-two 
inches in height, seven and one-half 
inches in breadth, and five inches in depth. 
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Fic. 2?.—ReEvOLVING THE DIAL, MAKING A CALL. 


It is equipped with the regular receiver 
and transmitter. 

Fig. 2 shows the wall telephone with 
the receiver off the hook. The hand is 
revolving the dial in the act of making a 
call, the figure five having been turned 
around to the stop. 

Fig. 3 shows the interior of the wall 
telephone with the receiver on the hook. 
The ringer, dry cells, induction coil and 
calling mechanism make up the contents 
of the telephone. All the springs are 
made of German silver, and platinum 
rivet contacts are used. 

Fig. 4 shows a desk telephone equip- 
ment, the case and pedestal of which are 
of drawn brass highly nickeled. ‘The 
front and rear caps of the case are re- 
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movable, so that the calling mechanism 
can be easily and quickly inspected with- 
out disconnecting a wire. The induction 
coil is mounted in the base of the pedestal. 
The platinum connections and hook 
springs are carefully protected, and the 
calling device is similar to that of the wall 
telephones, but somewhat modified in 
shape. The desk set is twelve inches in 
height and has been very carefully and 
attractively designed. 

Fig. 5 shows the keyboard and dial, 
with receiver arm, the operation of which 
has already been explained. This is one 
of the most interesting features of the 
automatic system, and to bring it to the 
state of perfection which it has now 
reached has required the untiring efforts 
of electrical and mechanical experts. 
The manufacturer claims that these 
labors have been rewarded by the accuracy, 
ease and rapidity with which it operates, 
as well as by the remarkable life which 
each part has shown when subjected to 
the most extraordinary tests. 

For special office use, where the regular 
desk telephone is not desired, a pedestal 
telephone designed to stand at the side 
of a desk or table, or between two desks, 
is made. The transmitter arm places the 


Fic. 3.—INTERIOR OF WALL TELEPHONE. 


receiver at the proper height to be used 
by one sitting, and the batteries are placed 
on the pedestal, calling dial, transmitter, 
receiver, keyboard and induction coil 
forming the superstructure. The trans- 
mitter is suitable for either local or long- 
distance work. Instead of a solid back 
holding the back carbon, a cup formed 
from No. 9 steel is used. The front cap 
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is formed from No. 9 brass. The arm is 
formed of steel made in two pieces, the 
base being formed from steel. In as- 
sembling these two, the metal diaphragm 
is placed in the cup. The back cup is 
then screwed into the cap, after which 
the arm is screwed into the cap covering 
the cup. This method of building a 
transmitter is simple, and makes it an 
easy matter for the inspector to open 
and repair it in the event of this becom- 
ing necessary. The receiver shell is made 
of the best hard rubber, with removable 
cap. This is of the regular double-pole 
type, with concealed terminals, the per- 
manent magnet cells and electromagnets 
being firmly mounted in a brass cup, 
which is in turn held firmly in place by 
the receiver cap. 

The core of the induction coil, which 
is very heavy, is made of soft Norway 
iron three-eighths of an inch in thick- 
ness. The primary is wound to one-fifth 
of an ohm, and the secondary is wound 
to fifty ohms. The primary is wound 
with No. 19 single-cotton wire, and the 
secondary with No. 29 silk-magnet wire. 
‘After being made up, the magnet is 
thoroughly saturated with beeswax. 
These coils, after being subjected to 
the most rigorous tests in various ex- 
changes, are claimed to have given 
rémarkable satisfaction. 

The adjustment of the ringer is ex- 


ceedingly simple. The armature is 
moved to or from the coils by loosening 
a screw in the centre of the permanent 
magnet which secures the movable back 
on which the armature is mounted. By 
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turning the set screw at the end of the 
permanent magnet, the armature can be 
quickly adjusted as desired. 

Figs. 6, 7 and 8 are, respectively, the 
front, side and rear views of the switch. 
This automatic switch is thirteen inches 
in height, four and one-half inches in 
depth, and four inches in breadth. The 
upper half consists of six relays—two 
main line and four local—which operate 
the selective parts of the lower half. The 
latter consists of three sets of banks of 
100 contacts each, one busy and two line 
banks, arranged in ten rows of ten con- 
tacts each, mounted on a semi-circular 
structure, the axis of which is a vertical 
rod about the size of a lead pencil, upon 
which is fixed a short contact arm about 
one and one-half inches in length. The 
rod has both a vertical and rotary motion, 
each controlled by one of the magnets 
above mentioned. These magnets are ex- 
cellently shown in Figs. 7 and 8. When 
a subscriber calls seventy-six, for instance, 
the rod is lifted vertically by the first 
motion of the subscriber’s dial, which 
sends a current over one side of the two- 


Fic. 5.—KEYBOARD AND DIAL. 


wire circuit, thus raising the rod step 
by step to the seventh row of contacts. 
The second movement of the subscriber’s 
dial sends the current over the other side 
of the circuit, and the controlling move- 
ment gives a rotary motion to the rod, 
which moves the contact arm to the 
sixth contact in the seventh row, thus se- 
curing connection with seventy-six. When 
the caller hangs up his receiver, the cur- 
rent is sent over both wires of the circuit, 
releasing the selector rod, which goes 
back to its original position. The mag- 
nets, armatures, springs, coils and all 
parts of the switch are made of high- 
class material. All bearings are of hard- 
ened steel, and the number of parts has 
been reduced to a minimum. 

Fig. 9 shows the vertical and rotary 
banks. The three banks of contacts, 
mounted one above the other, are held in 
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place in the lower part of each switch 
and secured to the superstructure by two 
rods of Bessemer steel, which pass 


Fic. 6.—Front View OF SWITCH. 


through the steel binding- 
plates at the top and bottom of 
each bank, and are fastened 
by four hexagonal iron nuts. 
The uppermost bank is the — 
“busy” bank, and consists of 
100 spring brass contacts ar- 
ranged in ten rows of ten each, 
bound and held together 
by two steel plates, ma- 
chine screws, and hexagonal brass nuts. 
The insulation used consists of Empire 
bond paper treated with linseed oil, with 
a fibre filling. This linseed oil paper has 
been found to be the best insulation, as 
it requires 1,000 volts to break down a 
thickness of 0.001 of an inch. The paper 
used in the manufacture of these banks 
is 0.005 of an inch in thickness, and is 
further strengthened by a filling of hard 


fibre. Fig. 9 shows the vertical and 
rotary banks, which are similar in 
structure. These banks consist of 100 


contacts, arranged in five rows of twenty 


contacts each. Each row consists of two 


layers of contacts, ten to the layer, the 
layers being separated by specially treated 
insulating strips of fine fibre and lin- 
seed oil paper. Each of these banks is 
bound in the same manner as the bank 
just described. All banks are wired with 
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No. 24 one cotton and two silk, beeswaxed 
and tinned switchboard wire. The verti- 
cal and rotary bank wires are twisted 


Fie. 7.—Smpe View oF SWITCH. 


in pairs throughout the system. Fig. 10 
shows a single layer of bank contacts. 
Great care must be exercised in wiring 
the banks for automatic telephone serv- 
ice. A special table has been designed, 
which enables the workman to avoid mis- 
takes. After the banks are wired they 
are given a thorough test for insulation, 
open, crossed, and reversed wires. Each 


Fic. 10.—SINGLE LAYER oF BANK CONTACTS. 


individual contact is tested for these 
troubles before the switches are mounted 
on a switch shelf. The automatic 
switches are mounted on wooden shelves, 
twenty-five switches to a shelf, each 
board containing six shelves, or a total of 
150 switches. The actual floor space 
occupied by such a switchboard is eleven 
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fect six inches by eight inches. ‘The 
floor space required is three by twelve and 
one-half feet, while the space allowed in 
making calculations for room is thirty- 
nine square feet. An important feature 


Fra. 9.—RoTARY AND VERTICAL BANKE. 


of the automatic switchboard is that it 
can be increased to any capacity by add- 
ing new sections with the desired num- 


Fic. 8.— REAR VIEW OF SWITCH. 


ber of switches mounted thereon. Smaller 
boards are also designed, containing four 
shelves with ten switches to the shelf. 


American Institute of Mining 
Engineers. 

The eighty-third meeting of the Amer- 
ican Institute of Mining Engineers will be 
held at New Haven, Ct., beginning 
October 14, 1902. 
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Nernst Lamp for Telephone Switch- 
boards. 


The Sandusky Plate Company has re- 
cently put in a novel Nernst light sys- 
tem for lighting its switchboards. No 
little trouble has been experienced in ob- 
taining a suitable light for this purpose, 
as its aim has been to imitate the day- 
light coming from the skylight in the 
ceiling which is the most satisfactory, and 
for both the operators and monitors. 

The company appreciating the quali- 
ties of the Nernst light took steps to equip 
the exchange with that system resulting 
in a lamp being designed for it that 
throws its maximum light on the switch- 


NERNST LAMP DESIGNED FOR ILLUMINATING 
TELEPHONE SWITCHBOAHDS. 


board giving a soft pleasing illumination. 
The lamps used are of the one-glower 
110-volt type, with a holder designed to 
throw the maximum light at an angle 
of about thirty degrees from the vertical, 
as shown in cut. They are placed about 
eight feet from the floor and directly 
over the operators. Ground-glass globes 
are used and there is enough light re- 
flected back to give sufficient general il- 
lumination to the room, and at the same 
time the objectionable glare in the 
monitor’s eyes is obviated. 

Aside from the quality of the light 
and pleasing effect it is from an 
economical point very commendable, as 
the watt consumption of the Nernst light 
for a given area to be illuminated is well 
known. 
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A Novel Desk Lamp. 
In the accompanying illustration is 


shown an electric desk lamp which 
is claimed to be constructed upon 
scientific principles, and to be of 


great value to those who are com- 
pelled to do desk work in darkened 
places. The hood is so arranged that the 
light is softened and so distributed as to 
leave no shadows or dark corners in the 
desk, the lamp at the same time being 
entirely shaded from the eyes. The lamp 


NovEL PARABOLIC ADJUSTABLE Desk LAMP. 


is ornamental and adjustable in every di- 
rection, and in no way interferes with the 
opening or closing of a roll-top desk. No 
special lamp or socket is necessary, and 
the lamp is claimed to be very popular 
for this class of service. It is manufac- 
tured by the Kinsman Electric and Rail- 
way Supply Company, 91 Liberty street, 
New York city. 


m 
Production of Copper. 


The production of copper in 1901 is 
reported by Mr. Charles Kirchhoff in 
Mineral Resources of the United States, 
1901, now in press, United States 
Geological Survey. 

The conditions surrounding the cop- 
per-mining industry during the year 1901 
were in many respects extraordinary. 
Production was only slightly less than it 
had been in 1899 and in 1900, and con- 
sumption in this country was undoubt- 
edly considerably greater. But a deter- 
mined effort was made during the greater 
part of the year to maintain values in the 
face of adverse conditions in the countries 
which are the principal customers for our 
large surplus. Prices were kept above 
the parity of Europe, so that large im- 
portations werè added to the supply. The 
result was an extraordinary accumulation 
of the red metal in the hands of leading 
interests. For a while cooperation be- 
tween the principal producers was tried, 
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and, when this failed, coercion was at- 
tempted by- the breaking of the market 
toward the close of ihe year. This was 
preceded by a very serious decline in the 
shares of copper companies on both sides 
of the Atlantic. 

The total production of domestic cop- 
per in the United States in 1901 was 
268,782 long tons, as against 270,588 
long tons in 1900. The amounts pro- 


duced and the relative percentages of the 
production 


total of Lake Superior, 
Montana and Ari- 
zona were as follows: 
Lake Superior, 69,- 
772 long tons, per- 
centage of total pro- 
duction, 25.9; Mon- 
tana, 102,621 long 
tons, percentage, 
38.2; Arizona, 58,- 
383 long tons, per- 
centage, 21.7. Mr. 
Kirchhof? discusses 
at some length the 
conditions and pro- 
duction of the 
mines in the Lake 
Superior district, in 
Montana, in Arizona, in Utah, and in 
Tennessee. 
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New Five-Ampere Snap Switch. 


The accompanying illustration shows a 
good example of recent evolution in 
switch construction. This switch is some- 
what smaller than most switches of its 
capacity, yet, owing to the construction 
of the mechanism of nickeled steel and 


New FIVE-AMPERE SNAP SWITCH. 


the very efficient design of the contacts, 
the switch is reported to carry very much 
greater current than its rated capacity. 

_ Another novel feature is the cover lin- 
ing, which is drawn up from a solid sheet 


of fibre the same way that metal is drawn,- 


a very difficult thing which heretofore 
has not been accomplished. The handles, 
too, are of a special composition guaran- 
teed not to break. 

These switches are being manufactured 
and put in the market by the Marshall- 
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Sanders Company, of Boston, which al- 
ready reports a very brisk demand, espe- 
cially in second orders from contractors 
and others who have used them. 


EE 
Briarcliff Manor. 


The advantages of the telephone and 
the electric light are well shown in the 
design of Briarcliff Farms and Briarcliff 
Manor, in Westchester County, this state. 
From the electric lighting station of this 
vast estate, owned by Mr. Walter W. Law, 
the entire farm, as well as the beautiful 
Briarcliff Lodge, is supplied with elec- 
tric light. A herd of over 1,200 head of 
Jersey cattle is domiciled in a number 
of barns, where the electric light is used 
for supplying illumination at all hours, 
and also furnishing power for ventilation 
when required. The various greenhouses, 
of which there are ten, are lighted in the 
same way. The lodge, which is con- 
structed with rare taste and most attrac- 
tively located, has a long-distance tele- 
phone- running into each bedroom, thus 
placing each guest in communication, if 
desired, with New York, Boston, Chicago 
or any place on the long-distance circuit. 
Mr. Law, the owner, is to be congratu- 
lated on his successful utilization of mod- 
ern inventions—of which the greatest are 
electrical—in the various departments of 
his magnificent estate. 

This interesting development of mod- 
ern farming, not yet two years old, was 
recently visited by a party under the 
guidance of Mr. George H. Daniels, of the 
New York Central Railroad. They were 
entertained by Mr. Law, whose progres- 
sive work is setting an example that is 
being noted the world over. 


Two More Keystone Exchanges. 


The Kellogg Switchboard-and Supply 
Company, of Chicago, Ill., has just closed 
a contract with the Keystone Telephone 
Company, Philadelphia, Pa., for two more 
common . battery multiple relay switch- 
boards of 4,800 lines capacity each, for 
its fifth and sixth district exchanges, re- 
spectively. Included in this contract are a 
chief operator’s desk, wire chief’s desk 
and manager’s desk, all of which will be 
of mahogany to match the main switch- 
board, together with all necessary power 
apparatus, relay racks, distributing 
frames, lightning arresters and sneak- 
current apparatus. This will make a 
total ultimate equipment of 34,080 
switchboard lines, which the Kellogg 
company will have furnished the Key- 
stone Telephone Company for its exten- 
sive system in Philadelphia. 
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DOMESTIC AND EXPORT. 


A LARGE CONTRACT FOR INDIA—It is reported that the Gen- 
eral Electric Company is figuring on a contract to construct an 


electric lighting and traction system in Bombay, at a cost of over 
$5,000,000. 


TO TELEGRAPH VOLCANO NEWS—Professor La Croix, before 
starting on his new mission to Martinique, declared that after a 
survey he will establish posts of observation supplied with proper 
instruments near Mount Pelee. These posts will be united by tele- 
phone with Fort de France, in order to give timely notice of threat- 
ening signs and to enable the authorities to take precautions. 


FAST ELECTRIC RAILWAY IN BELGIUM—Despatches from 
Brussels state that the Belgium Government has practically decided 
to construct an electric railway from Brussels to Antwerp. This 
will be the first long-distance electric railway in Europe. The con- 
tract calls for a speed of a little less than a mile a minute. The 
distance—twenty-five miles—is to be covered in twenty-six minutes. 


TO HARNESS THE RIO DE JANEIRO—Word comes from Buf- 
falo that two South American engineers, at the head of a project 
involving a capital of $15,000,000, by which the electric power sys- 
tems of Rio de Janeiro, the capital of Brazil, are to be centralized 
in one great plant, with a capacity of 40,000 horse-power, are inspect- 
ing the power plants at Niagara. To supply electric power for 
1,000,000 people of Rio de Janeiro, power is to be generated from the 
Parahaba River, ninety miles from the city. According to both 
engineers, the capital of $15,000,000 has already been subscribed, 
seventy-five per cent of it being American. 


WILL INCREASE CAPITAL—It is announced that the capital 
of the Rochester, Syracuse & Eastern Railway Company will be in- 
creased from $3,500,000 to $5,000,000. A branch of the road will be 
built from Lyons or Clyde to Sodus Bay, a distance of twelve miles, 
and that Ontario Lake resort will be the terminal of the excursion 
branch. The company has franchises and rights of way for this 
branch, and a branch to run along the prominent highways. The 
permanent survey has been made east to Macedon, and the rights 
of way secured. Ten thousand tons of fron are already on hand, 
and 200,000 ties are strung along. The preliminary survey makes 
the route about eighty-six miles, but the permanent survey may 
shorten this about a mile. A power-house, to cost $700,000, will be 
built between Lyons, Clyde and Newark. 


NEW TROLLEY SYSTEM FOR CUBA—A corporation capitalized 
at $1,000,000, is .o build a street railway system in Havana and its 
environs in Cuba, the line being projected from Havana to the 
south coast, the other terminal being at Baraboa, an important 
southern seacoast town. The distance from Havana to Baraboa is 
thirty-six miles. George Denison, of the banking firm of Denison, 
Prior & Company, of Cleveland, and W. H. Parke, of Youngstown, 
compose an investigating committee sent by the syndicate to Cuba to 


look over the ground and inspect the franchises secured by the com- . 


pany on the island. The carrying of the products of this fertile country 
from the interior to the coast is an important feature, and it is bes 
lieved that a line with electric propulsion will be more effective 
and cheaper than one of steam. The principal capitalists concerned 
in the project are: W. H. Parke, H. G. Hamilton, of Youngstown; 
Denison, Prior & Company, of Cleveland; George F. Penhale, of New 
York, and Banker Davitt, of Chicago. 


WIRELESS SIGNALS ACROSS THE ATLANTIC—It is ex- 
pected that William Marconi will reach the United States very 
shortly on the cruiser Carlo Alberto, which has been placed at his 
disposal by the Italian Government, and which is fitted out with 
a wireless system. Upon his arrival in America, it is understood 
that Mr. Marconi will immediately begin his last series of experi- 
ments preparatory to the establishment of a commercial wireless 
service across the Atlantic. While crossing, the Carlo Alberto 
will constantly send communications to the English side, so that 
everything will be ready at the moment of her arrival, when Mr. 
Marconi anticipates flashing a signal which will be the culmination 
of the work of years. Word has been received in the New York 


office of the company representing Mr. Marconi’s system that re- 
markable success has been achieved in sending and receiving wire- 
less telegrams on a recent trip up the Mediterranean. While aboard 
the Spanish man-of-war, which the government has placed at his 
disposal, Mr. Marconi states that he sent and received messages 
across France and Spain, and over the Alps and across the Medi- 
terranean. 


INCANDESCENT ELECTRIC LAMPS IN THE NETHERLANDS 
—There are about 500,000 incandescent electric lamps used annually 
in the Netherlands. Most of these lamps are imported, the princi- 
pal portion coming from Germany, and a small percentage from 
England, Belgium and Switzerland. Glow lamps are imported in 
every quantity from lots of 50 er 100 to 1,000 or more. The market 
price per lamp for 1902 is quoted at about twelve cents. Various dis- 
counts are granted, according to the size of the order given. The 
import duty on electric lamps is five per cent of the value, inclusive 
of packing, and there are no regulations restricting the importa- 
tion of lamps. The competition in this line is very keen, and pur- 
chases are largely governed by price considerations. Generally 
speaking, the people of the Netherlands are favorably inclined 
toward American manufactures, and if American lamps can com- 
pete in price and quality with those of German manufacture, there 
will undoubtedly be a good market for them. Electricity is slowly 
but surely taking the place of gas and oil.. There are no special 
underwriters’ regulations applying to incandescent lamps in the 
Netherlands with reference to the base of the lamps. 


TELEPHONE AND TELEGRAPH. 


MORRIS, N. Y.—A project is on foot for extending the Farmers’ 
Telephone Line from the terminus at Turtle Lake to Peckton, 
thence to Edmeston, and on to New Berlin. 


BRIDGETON, N. J.—The city council has given the Interstate 
Telephone Company a perpetual franchise, with the exclusive right 
to lay conduits under the streets for its wires. The company will 
at once proceed to spend about $20,000 for a new plant. 


LIMA, N. Y.—The village board of trustees has granted a fran- 
chise to the Inter-Ocean Telephone and Telegraph Company to put 
in a telephone system. Work must begin within six months and 
the system be completed within nine months or the franchise will 
become void. 


MIDDLETOWN, N. Y.—The Wawayanda Telephone Company 
has been reorganized, and connection will be made with the Hud- 
son River Telephone Company, which will give subscribers long- 
distance connection. The officers of the company are as follows: 
President, H. T. Stage; secretary, R. V. Ryerson; treasurer, James 
McVeigh; superintendent, H. J. Shelley. 


CLEVELAND, OHIO—The Everett-Moore Syndicate has changed 
its plans with reference to the Federal Telephone Company, and no 
further effort will be made to bring about a reorganization of that 
concern. Mr. Henry A. Everett has stated that the intention is 
to fully protect,the stockholders of the Federal company and to 
bring about a dissolution of the company in a few weeks. The 
United States Telephone Company and the Cuyahoga Telephone 
Company will be handled as separate properties. 


KINGSTON, N. Y.—At the annual meeting of the Citizens’ 
Standard Telephone Company, recently held, the following officers 
were elected: J. E. Klock, president; Charles Reynolds, Jr., secre- 
tary and treasurer. Directors: T. M. Brush, I. H. Griswold, S. B. 
Rawson, Elyria, Ohio; Howard Hendrickson, Albany; Charles A. 
Schultz, Mortimer. C. Drake, Jay E. Klock, Kingston. During the 
year connections have been made with the following twenty-one 
additional points: Blooming Grove, Central Valley, Chester, Corn- 
wall, Cornwall-on-Hudson, Esopus, Greycourt, Highland, Highland 
Mills, Marlborough, Milton, Monroe, Mountainville, Newburgh, Ox- 
ford Depot, Poughkeepsie, Salisbury Mills, Turners, Vail’s Gate, 
Washingtonville, Woodbury Falls. Many improvements have been 
made during the past year. Over 25,000 feet of cable have been 
put in Kingston, and a new switchboard of the latest improved pat- 
tern has been installed in the Rosendale exchange. 
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ELECTRICAL SECURITIES. 


Although during the early part of the week the bullish senti- 
ment was so strong that little attention was paid to the indications 
of a growing monetary s.ringency, this condition made itself felt 
in the latter half of the week, particularly on Friday, when loans 
were made at twenty per cent, with the bulk of the day’s business 
done at twelve per cent. The last bank statement, showing surplus 
reserves practically wiped out and only $715,000 above the lawful 
requirements, indicates better than anything else the necessity for 
a close watch to prevent over speculation. The developments of 
Saturday, however, brought on an improved monetary outlook, and 
in consequence the speculative sentiment is still very cheerful. This 
betterment is largely due to the action of the Secretary of the 
Treasury, in ordering the discount of the October government debt 
interest, and also the announcement that government deposits will] 
be immediately increased in new depositories having the necessary 


government bonds as security. This will realize about $8,000,000. 


from the government vaults, and nearly one-half of this will be 
immediately available, as this amount is payable in New York city 
on government bonds. Further early aid to the stringency of the 
money market is also looked for through the foreign exchange 
market. Another important factor in the general situation that 
accounts for professional confidence in the speculative outlook is 
the belief that the coming week will show a material change for the 
better in the coal strike situation. The early frosts have caused 
quite an extensive rumor of damage to the corn crop. At the very 
worst, however, it is believed that the agricultural yield will prove 
more favorable to continued national prosperity than that of last 
year. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 13. 


New York: Closing. 
Brooklyn R. Tite os cae hen 2h sae otek 6814 
Con: GaS isos Gebietes a E a eeuwes 223% 
Gen: Wle6 ie i6 ode ot sack borate aa 192 
Kings Co. Elec. serci ernas kereis 212 
Man: (Bice ieee ee eee enters SETORA 134% 
Met. (St. RY eers ratane n ONERE RNANA 147 
N: Ya NJ Tel COcrisoretrerta ekana 183 
Westinghouse Mfg. CO.......essssssese.. 228 


There has been a renewed demand for the stock of the New York 
& New Jersey Telephone Company during the week. Lots aggre- 
gating about 300 shares have been sold at from 180 to 185. There 
is at present also a good dem.nd for Kings County Electric and 
Power Company, and 210 is bid for lots aggregating 50 to 100 
shares. 

A quarterly dividend of 1 per cent on the capital stock of the 
Manhattan Railway Company has been declared, payable on and 
after October 1, 1902. 

The Commercial Cable Company has declared the regular quar- 
terly dividend of 134 per cent, to be paid October 1, 1902. 

The Western Union executive committee has recommended the 
payment of the regular quarterly dividend of 1% per cent. 

Otis Elevator directors have declared the regular quarterly divi- 
dend of 114 per cent on the preferred stock, payable October 15. 


Boston: Closing 
Am. Telep & Tel.........c cece eee ceeaes 169% 
Edison Ele. <irerse reises c erearevei eran as 275 
Mass. Blot Dlosecniadavs see teds yeas 96% 
New England Tel............cccceccerees 141%, 
Western Telephone and Telegraph........ 100 

Philadelphia: Closing. 
Elec. Co. of America..... E arene A 9% 
Elec. Stor. Bat. Gi.0esaiiseeea eesti sean 89 
Elec. Stor. Bat. Df.......essesesssses.e 8714 
Philadelphia Elec........ oes sossosessseoe, T8 
Union Traction........ssssssssssssssesssso 4734 
United G- Tiiscscigciee oniee r eiaa 112% 


Union Traction, Electric Company of America and Philadelphia 
Electric all suffered small losses, though Philadelphia Electric 
showed considerable firmness under protracted selling. 


Chicago: Closing 
Chicago Edison Light................... 174 
Chicago: Telepiscsacacteaccearsbdecus ee ds 171 
Metropolitan El. pf.............. cc ce ee 89 
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National Carbon...........cesccee Pieties: AB 
National Carbon pf............ ee -- 100% 
Union Traction........... cc ccc ccc c cc cece 1814 
Union Traction pf.........cccccccccccces 51 


Lake Street Elevated shares was one of the leading features of 
the market, and National Carbon was also strengthened materially 
on additional purchases. . 


PERSONAL MENTION. 


MR. J. S. THOMSON, who is well known in machinery and elec- 
trical circles in New York city from his connection with the New 
York Safety Steam Power Company, was married on September 3 
at Cleveland, Ohio, to Miss Elsie Thomson, of that city. 


MR. P. M. FLETCHER, who has been prominently connected 
with the New York branch of the Western Electric Company, has 
recently identified himself with the Burnett Company, of New York, 
which company is entering the field as dealers in electrical supplies. 


MR. C. P. PLATT, of the sales department of the Kellogg Switch- 
board and Supply Company, of Chicago, is confined to his house 
with typhoid fever. Mr. Platt has a wide acquaintance in the elec- 
trical field, and his many friends extend the hope that he will be 
favored with a speedy recovery. 


MR. HENRY L. SHIPPY, of the John A. Roebling’s Sons Com- 
pany, recently returned from a visit to London where he attended 
the coronation of King Edward. Mr. Shippy is one of the greatest 
travelers in the electrical field, and his widely diversified interests 
have made him acquainted with all parts of the globe. 


MR. ALEXANDER C. HUMPHREYS has accepted the position 
of president of the Stevens Institute of Technology, at Hoboken, 
N. J., succeeding the late Henry Morton. Mr. Humphreys was 
graduated from the Stevens Institute, and is now senior partner of 
the firm of Humphreys & Glasgow, gas engineers, of New York and 
London. 


MR. GEORGE R. FOLDS, who for many years has been promi- 
nently connected with the Twin City Rapid Transit Company, of 
Cincinnati, and for the ‘ast three years claim agent of the com- 
pany in St. Paul, is to become one of the attorneys for the Brook- 
lyn Rapid Transit Company. He will probably engage in his new 
duties this week. 


MR. CHARLES E. HEWITT, who has until recently been senior 
partner of the firm of Hewitt & Warden, Newburgh, N. Y., is now 
the president of a new company incorporated under the laws of 
New York, under the name of C. E. Hewitt & Company. The work 
of the new company will be mainly constructing central stations, 
making a specialty of marine electrical construction. 


MR. A. H. PATTERSON, vice-president of the Phenix Glass 
Company, possesses many traits of the true poet. A recent letter 
to this office happened to contain a blot or two, and the following 
was added as a rhyming foot-note: 


“This sheet is not from Spotless Town, 
But addressed to a paper of great renown; 
Whose pages are read by readers through— 
The journal élite—ELECTRICAL REVIEW.” 


OBITUARY NOTICES. 


MR. SAMUEL D. BABCOCK, aged eighty-one years, a banker of 
New York, died suddenly of heart failure at Lenox on Sunday 
evening, September 14. Samuel Dudley Babcock was one of the 
best known financiers and railroad men in New York. He was 
born in Stonington, Ct.. May 16, 1822. With the exception of Rus- 
sell Sage, he was the oldest man in active business in the Wall 
street district. His career as a railroad man began in 1854, when 
he entered the service of the New York, Providence & Boston Rail- 
road Company. He showed so mucn ability than in less than five 
years he was made a director of the road, and in 1867 he was 
elected its president. Since then Mr. Babcock has been an officer 
in many of the most important railroads and financial institutions 
in the East. At the time of his death he was president, vice-presi- 
dent or director in twenty-one corporations. Among these were 
the International Bell Telephone Company, Limited; New York 
& Harlem Railroad, and New York Central & Hudson River Rail- 
road. Mr. Babcock’s wife died several years ago, but he is survived 
by seven children—one son and six daughters. 
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ELECTRIC RAILWAYS. 


NEWARK, N. J.—The North Jersey Street Railway.Company is 
enlarging its power plant. Some $250,000 will be expended for this 
purpose. 


GREENVILLE, PA.—The council has granted a sixty-year street- 
car franchise to the East End Railway Company. The road must 
be completed within eighteen months. 


OAK PARK, CAL.—The Aurora, Elgin & Chicago Electric Road 
has been opened for business. The road runs through Oak Park 
along the line of the Wisconsin Central. 


ROCHESTER, N. Y.—The Rochester & Southern Traction Com- 
pany has been organized for the purpose of building an electric 
road from Rochester to Hornellsville. The road will be fifty-six 
miles in length. 


NEWCASTLE, PA.—The Newcastle Traction Company and the 
Newcastle & Sharon Electric Railway have reached an agreement 
whereby the latter will be enabled to operate its cars to the centre 
of the city. 


HARRISBURG, PA.—A charter has been issued to the Cumber- 
land & Perry Electric Railway Company to connect Carlisle and 
Loysburg by trolley. The company has a capital of $120,000 to 
erect a line twenty miles long, connecting the two’ points. 


INDIANAPOLIS, IND.—The Fort Wayne & Southern Traction 
Company has amended its articles of incorporation so that the road 
will have power to construct, lease or purchase lines of railway in 
Fort Wayne, Bluffton, Montpelier, Hartford City, Huntington, Van 
Buren and Marion. 


WASHINGTON, PA.—A trolley line from Washington and 
Canonsburg is being built by the Canonsburg & Washington Street 
Railway. The line will be nine miles long and will cost in the 
neighborhood of $300,000, and it is hoped that it will be in operation 
by May 30, 1903. 


TOLEDO, OHIO—Mr. John O. Zubel, of Marion, Mich., is 
authority for the statement that a new electric road will be built 
from this city to Ann Arbor, a distance of forty-seven miles, touch- 
ing at Petersburg, Milan and Dundee. The road will be in opera- 
tion within a year. 


OAKLAND, CAL.—Mr. B. H. Griffeths states that the company 
in which he is interested expects to issue bonds for $1,000,000 to 
build a system of electric roads in and about Stockton. Some of the 
franchises necessary have already been obtained, and others are 
pending before the supervisors. 


STROUDSBURG, PA.—Work on the construction of the Easton 
& Belvidere trolley line will shortly be commenced. Arrange- 
ments have been made to join the tracks of the Lehigh Valley Trac- 
tion Company at Belfast, continuing over the already acquired right 
of way to Easton, a total distance of seventeen miles. 


RIDGEFARM, IND.—The town board of Ridgefarm has granted’ 


a franchise for an electric line on the streets of the village. This 
is part of the line that is to run from Terre Haute to Danville, the 
promoters of which are the Stone & Webster Syndicate of Boston. 
The cost of the road will be in the neighborhood of $1,500,000. 


SYRACUSE, N. Y.—Steps will be taken at once for a new sur- 
vey of the route of the Rochester, Syracuse & Eastern Railway, and 
it is also stated that the capital of the company will be increased 
from $3,000,000 to $5,000,000. The road is to be about eighty-six 
miles in length, and it is hoped to have it completed within two 
years. 


DELPHIA, IND.—A stock company, composed of the following 
business men, has been organized to build the Delphia belt road: 
Will C. Smith, John Ruffing, J. H. Burr, I. Dreifus, J. A. Shirk, 
William Donlin, J. H. Mount, M. M. Murphy, S. W. Barnett, J. A. 
Cartwright, Lewis Hall, G. W. Julian, A. H. Bremer, H. Kerlin and 
L. D. Boyd. The company will be incorporated at once. 


WHEELING, W. VA.—The city council has granted a franchise 
to the Buckhannon & Northern Railway Company, giving the com- 
pany privileges to iay its track through.the city on the west side 
of Tygarts Valley River. A franchise has also been granted to a 
home enterprise, headed by B. F. Bailey, C. H. Straub, T. E. Joyce 
and Eugene Sommerville, to lay a street railway through the city. 
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PUEBLO, COL.—The consolidation of the Colorado Springs 
Suburban Company and the Rapid Transit Company has been 
effected, and the properties taken over by the Colorado Springs 
& Interurban system, which was recently formed by W. S. Stratton 
and others. It is the ultimate intention of Mr. Stratton to build 
electric lines to Cripple Creek, Pueblo and other southern Colorado 
towns. 


INDIANAPOLIS, IND.—It is stated that the Indianapolis Street 
Railway Company is preparing plans for the construction of an 
electric road between Indianapolis and Cincinnati. The road will 
pass through Morristown, Rushville, Liberty and Hamilton. 
Indianapolis men will build from Indianapolis to Rushville, and 
Cincinnati parties will construct the portion of the line from Hamil- 
ton to Rushville. 


RALEIGH, N. C.—The state has chartered the Carolina & Ten- 
nessee Southern Railway for 999 years, to extend from Franklin, 
Macon County, down the valley of the Little Tennessee River to a 
point where it enters Tennessee, a distance of sixty miles, with a 
capital of $300,000. The directors of the company are: A. B. 
Andrews, W. W. Finley, H. C. Ansley, Fairfax Harrison, H. W. 
Miller and F. H. Busbee. 


HARRISBURG, PA.—The Dillsburg & Allen Electric Street Rail- 
way has been chartered’ with a capital of $50,000. The incor- 
porators are: Peter Sidle, John H. Dick, Daniel W. Beitzel, George 
W. Cook, Dillsburg; J. C. Hutton, Harrisburg. The road will be 
six miles long and will run from Dillsburg to Beavertown, to 
Williams’ Grove, to Kunkel’s Mill, to Allen or Churchtown, to the 
line of the Cumberland Valley Traction Company. 


WAUKON, IOWA—The Iowa Hematite Railway Company has 
filed a trust deed in the office of the recorder of Alamakee County 
to cover $1,500,000 bonds of $1,000 each at five per cent, payable 
in twenty years, floated by the State Bank of Chicago. The road 
is to connect Lansing, Waukon and Decorah by electric railway, 
the main object, however, being to develop on a larger scale the 
Waukon iron mines, where millions of tons of ore are easily ac- 
cessible at the surface. 


ALLENTOWN, PA.—John H. Pascoe and J. Marshall Wright, 
of this city, are securing the rights for the new Perkiomen Valley 
trolley line which will be built next year. It will connect with 
the Johnson system near Emaus, Lehigh County, and will extend 
forty miles to Collegeville, touching Zionsville, Hereford, Palin, 
East Greenville, Pennsburg, Red Hill, Green Lane, Sumneytown, 
Zieglersville, Schwenksville, Harleysville and Collegeville. It will 
form part of the Johnson line. 


OGDENSBURG, N. Y.—The Northern New York Railroad, which 
was granted a special charter eight years ago by the legislature to 
construct a line from Schenectady, through Saratoga, Fulton, Hamil- 
ton and St. Lawrence counties to a point on the St. Lawrence this 
city, will soon be built, it is rumored. The company, under a former 
law, and through concessions granted by the state, has the sole 
right to the route described, a privilege which under lately 
enacted laws no railroad can now secure. 


PRINCESS ANNE, MD.—The directors of the Princess Anne & 
Island Light, Power and Railway Company have elected the fol- 
lowing officers: President, H. P. Dashiell; treasurer, O. T. Beau- 
champ; secretary, William F. Lankford. The directors of the com- 
pany are: J. F. Sweeten, of New Jersey; J. R. Millard, of Penn- 
sylvania, and O. T. Beauchamp, W. F. Lankford, Roger Woolford, 
H. P. Dashiell, James T. Bennett, S. F. Dashiell and B. P. Miles. 
The proposed road is to run from Princess Anne to Deal’s Island, 
in Somerset County, with lateral branches. 


TOLEDO, OHIO—The People’s Rapid Transit Electric Com- 
pany has been incorporated under the laws of the state of Ohio, 
and directors and officers have been elected as follows: President 
and general manager, J. Morgan; vice-president, M. A. Merkley; 
second vice-president, T. M. Franey; secretary, L. J. Weadock, and 
treasurer, A. Burger. The board of directors consists of the fore- 
going officers and G. Bloodhart and W. P. Heston. The line is to 
start at Napoleon, running southwest through Napoleon, Defiance, 
then south to Paulding. Van Wert, Celina and Greenville, connect- 
ing at Greenville with the Dayton & Western, giving through serv- 
ice for passengers and freight for Cincinnati, Hamilton, Middle- 
town and Dayton. Including all branches, the road will be from 
150 to 250 miles long when completed. It is hoped to have the 
division from Toledo to Defiance open in from six to eight months. 


September 20, 1902 


ELECTRIC LIGHTING. 


BETHLEHEM, PA.—A new power plant for the Lehigh Valley 
Traction Company is to be built in this city. 


PANA, ILL.—The city council has awarded a contract for the 
erection of a municipal electric light plant to T. C. Reid, of St. 
Louis. 


OSKALOOSA, IOWA—The Oskaloosa Traction and Power Com- 
pany has commenced work on a $200,000 power plant and car 
system. 


CANASTOTA, N. Y.—The Canastota & Morrisville Railroad 
has had plans prepared for the new power-house to be built at 
Canastota, which will cost about $100,000. 


DANSVILLE, N. Y.—The Mill Creek Light and Power Com- 
pany has secured a contract to light the village for a term of five 
years from August 1, 1903, for the sum of $3,000. 


LOS ANGELES, CAL.—The Pacific Light and Power Company, 
capitalized at $10,000,000, will issue bonds to an equal amount. It 
is said that several companies will be absorbed. 


MADISON, WIS.—The work of installing the new lighting and 
ventilating plant in the state house has been commenced, and the 
work will be pushed so as to have it completed by January. The 
entire cost of the improvement will be $60,000. 


LANCASTER, PA.—The power plant of the Lancaster County 
Railway and Light Company has been put in operation, and will 
supply power for all the trolley lines in this county and the elec- 
tric lighting of this city. The cost amounted to nearly $500,000. 


FAIRMONT, W. VA.—The Fairmont Gas and Electric Company 
has closed a deal with the Fairmont & Grafton Gas Company, 
whereby the former becomes the owner of all the rights of the 
latter company in this city. The price paid was $1,050,000, and 
possession has already been given. 


PLAQUEMINE, LA.—The city council has granted a franchise 
for a term of twenty-five years to Frederic Wilbert, H. N. Sher- 
burne, Jr., Dr. W. A. Holloway, C. P. Harrell, C. K. Schwing and 
John Wilbert, to establish and operate an electric light and power 
plant. Work is expected to begin at an early date. 


NEWBURYPORT, MASS.—At a meeting of the directors of the 
Newburyport Gas and Electric Company recently held, Charles F. 
Pritchard, of Lynn, Andrew W. Rogers, of Beverly, Sidney W. 
Winslow and Herbert F. Winslow, of Boston, were elected directors, 
vice E. P. Dodge, W. R. Johnson, L. B. Cushing and D. D. Tilton, 
resigned. 


LA FAYETTE, IND.—Plans are said to be well under way for 
the construction of a large electric power plant at Horseshoe Bend, 
eight miles south of Monticello. A tract of forty acres at ihis point 
on the Tippecanoe River has been purchased by Charles Meeker 
and other La Fayette capitalists. It is proposed to furnish elec- 
tricity for power and lighting to Delphi, La Fayette, Monticello 
and other neighboring towns, and for the proposed electric line 
along the old Wabash canal. 


WASHINGTON, D. C.—The United States Electric Lighting 
Company is to be absorbed by the Potomac Electric Power Com- 
pany. The sale will take effect September 30. The consideration 
paid for the United States Company’s property is $3,250,000 of the 
stock of the Potomac Electric Power Company. The latter com- 
pany has filed wıth the recorder of deeds a certificate of reorganiza- 
tion. The paid-in capital is increased from $1,000,000 to $5,000,000, 
divided into shares of $100 each. 


ATLANTA, PA.—The Atlanta Water and Electric Power Com- 
pany, which will build the $1,000,000 dam across the Chattahoochee 
River, with the object of furnishing the city of Atlanta with elec- 
tricity, has been organized, and the following officers were elected 
at the first meeting of the stockholders: S. Morgan Smith, of York, 
Pa., president; Forrest Adair, of this city, vice-president. The 
board of directors is as follows: S. Morgan Smith and C. Elmer 
Smith, of York, Pa.; George S. Smith, of Pittsburg, Pa.. and For- 
rest Adair and Jack C. Spalding, of Atlanta. The company is 
capitalized at $1,500.000, all of which stock is taken. 
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BELLEVILLE, ILL.—A Chicago-Cincinnati syndicate, repre- 
sented by H. M. Byllesby and W. N. Corner, of Chicago; Rudolph 
Kleibelt & Company, of Cincinnati; Turner & Header, of Belleville, 
and Stephens, Turner & Foreman, of East St. Louis, have pur- 
chased the plant of the Belleville Electric Light and Coke Com- 
pany. The price paid was $300,000, which is double the par value 
of the company’s stock. The syndicate announces its intention 
of connecting the cities of Belleville and East St. Louis, which are 
fifteen miles apart, with a system of gas, water and electricity, 
and is also negotiating for plants in all southern Illinois cities. 


AUTOMOBILE NOTES. 


CHAMPIONSHIP RACES FOR AUTO VEHICLES—Champion- 
ship races will be held at Narrangansett Park, Providence, R. I., 
September 24, by the Rhode Island Automobile Club. The class 
races are very comprehensive, and include practically every vehicle 
that is entitled to be called an automobile. Narragansett Park is 
famous for one of the fastest mile tracks in the country. The sur- 
face is clay which, under proper racing conditions, is rolled hard 
to the smoothness of asphalt, the banking being very carefully at- 
tended to. There are nine classes altogether, the prizes amount- 
ing in all to $1,225, there being a first and second prize for each 
event, except in the sweepstakes open to all winners of regular 
classes for five miles. The time for entrance will close September 
22 with Secretary H. H. Rice, at the Grand Hotel, Providence. The 
entrance fee is $10. Awards will be made in cash or plate, but 
money is specified on the programme which has been issued to en- 
sure full value. 


FIVE-HUNDRED-MILE RELIABILTY CONTEST—The Auto- 
mobile Club of America will hold a 500-mile reliability contest from 
New York to Boston and return October 9 to 15, 1902. The contest 
committee is composed of Winthrop E. Scarritt, George F. Cham- 
berlain, John A. Hill and S. M. Butler, secretary. The itinerary 
is as follows: October 9, first day, New York to New Haven, lun- 
cheon at Norwalk; October 10, second day, New Haven to Spring- 
field, luncheon at Hartford; October 11, third day, Springfield to 
Boston, luncheon at Worcester; October 12, fourth day, Sunday, 
in Boston; October 13, fifth day, Boston to Springfield, luncheon at 
Worcester; October 14, sixth day, Springfield to New Haven, 
luncheon at Hartford; October 15, seventh day, New Haven to New 
York, luncheon at Norwalk. This contest has been organized with 
a view of affording an opportunity for the various types of motor 
vehicles to demonstrate their reliability under circumstances as 
closely as possible simulating general touring conditions in the 
United .States. The contest committee desires to lay especial stress 
upon the fact that speed in excess of the legal limit will be abso 
lutely prohibited upon penalty of disqualification, general relia- 
bility being the underlying feature of the contest. The time for re- 
ceiving entries will expire on September 25, and the contest will 
be open to all classes of self-propelled vehicles made in the United 
States and abroad, so constructed that at least two passengers are 
carried, seated side by side; but no manufacturer, agent or private 
owner shall be allowed to enter more than three vehicles in any 
one class. Vehicles shall be divided into the following classes: 
Class A, four-wheel vehicles weighing under 1,000 pounds in commer- 
cial running and operating condition with all fuel, tools and supplies 
on board; class B, four-wheel motor vehicles weighing over 1,000 
pounds and less than 2,000 pounds in commercial running and 
operating condition, with all fuel, tools and supplies on board; class 
C, four-wheel motor vehicles weighing 2,000 pounds or over in com- 
mercial running and operating condition, with all fuel, tools and 
supplies on board; class D, motor bicycles, motor tricycles and 
motor quadricycles. Electric vehicles may charge or replace bat- 
teries at noon and night without penalty; all other recharges or 
replacements will be counted as penalized stops, and the length of 
time thus consumed will be counted by the observer. Every vehicle 
will carry an official observer, who will be provided by the club. 
Controls are to be officially established at the beginning and at the 
end of each day’s run, The start is to be made each morning at 
nine o'clock, and an hour and a half will be allowed for luncheon, 
except that any contestant arriving at the noon control at one 
o'clock or after will be allowed one hour for luncheon. He will be 
called one hour from the time of his arrival, and his time will be 
counted from the time that he is called. But no vehicle will be 
allowed to leave the noon control before two o'clock. 


& a INDUSTRIAL ITEMS. A a 


THE FRANKLIN MACHINE WORKS, Philadelphia, Pa., have 


issued a finely printed catalogue descriptive of horizontal boring, | 


milling and drilling machines, cold saw-cutting machines and plane 
milling machines. This will be sent to any one interested upon 
application. 


THE BPLECTRIC APPLIANCE COMPANY, Chicago, Ill., selling 
agent of the Packard incandescent lamp, has received hundreds of 
testimonials resulting from a request to its customers for their 
opinions regarding the lamp. These are now being exhibited as a 
chain of evidence as to the quality of Packard lamps. 


A. L. DYKE, St. Louis, Mo., has just issued a new sixteen-page 
catalogue descriptive of new ignition devices, showing methods of 
wiring up and properly insulating the jump-spark system which is 
now so universally used. This namphlet is profusely illustrated, 
and will be sent to any one interested upon application. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., is distributing an {illustrated folder describing the 
industrial railways for shop transportation. The booklet describes 
the application of different motive powers and shows compre- 
hensively the wide variation of service which this application of 
carriers may enter. 


THE INTERNATIONAL MOTOR CAR COMPANY, Toledo, Ohio, 
is distributing an attractive pamphlet illustrating and describing 
a sixteen-horse-power gasoline touring car. The machine is illus- 
- trated both in half-tone and diagrammatically. Each part is care- 
fully indexed and furnished with reference marks, and the pam- 
phlet gives a comprehensive idea of the construction of the vehicle. 


THE MICA INSULATOR COMPANY, New York and Schenec- 
tady, announces that it is making an addition to its plant which 
will increase the output fifty per cent, and enable the company to 
fill all orders very promptly. The company was led to take this 
step in order to meet the increasing demands of the trade for its 
well-known specialties, micanite goods, Empire goods and M. I. C. 
compound. 


THE PHOENIX GLASS COMPANY, Pittsburg, Pa., is dis- 
tributing a booklet which gives the dimensions of the different 
inner and outer globes it manufactures. The book is carefully in- 
dexed, and will be of considerable value to any one who may be 
contemplating the purchase of inner or outer globes for arc lamps. 
This booklet will be sent to any one interested upon request to 
the company. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY, New York city, has secured the con- 
tract of equipping Mr. George Gould’s private car Atlanta, now 
being completed at the car works, at St. Charles, Mo., witn the Con- 
solidated axle-light system of electric lights and fans. This car, it 
is stated, will be a veritable rolling palace, and it is understood 
that the ultimate cost will reach $150,000. 


THE AUTOMATIC WATER PURIFYING COMPANY, New 
York, reports a large business for the coming year. Among others, 
it is now erecting plants for the following companies: Pitts- 
burg & Lake Erie Railroad, two, with a capacity of 300,000 gallons 
each; General Chemical Company, one, capacity 120,000 gallons; 
Solvay Process Company, Syracuse, N. Y., one, capacity 210,000 
gallons; Blatz & Brother, one, capacity 124,000 gallons. 


THE LANE & BODLEY COMPANY, Cincinnati, Ohio, is planning 
a foundry for its own Corliss engine business, and, secondarily, 
for a jobbing foundry. The building will be 120 feet wide, and of 
indefinite length. The land owned will admit of an extension of 
about 1,000 feet. It is proposed to make this factory one of the 
most complete and one embracing the greatest facilities for all con- 
ditions of service that ha; ever been installed in this country. 


G. M. GEST, 277 Broadway, New York city, electric subway con- 
tractor, is distributing a folder describing and illustrating the Gest 
conduit terminals. By the use of this adjustable conduit ring, 
which may be adapted to any multiple of conduit, a neat and fin- 
ished entrance is established, and the cables are safe from danger 
against sharp and protruding edges. These conduits are made 
from vitrified clay, the same as the best conduit material. Full 
information will be sent upon request. 
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THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., general selling agent for the “A.-B.” arc lamps, reports that 
the demand for these lamps is increasing steadily. The company 
anticipates a very heavy fall business. Over 100,000 of these lamps 
are now in general use, and they are rapidly being adopted by many 
of the largest cities. The manufacturer has lost no opportunity 
to improve the lamp in every way, and claims to have one of the 
simplest and strongest lamps on the market. A number of bulletins 
describing these lamps will be mailed on application. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, has 
adopted a novel series of booklets descriptive of the manufacture 
of electric lamps. No. 1 of the series has pasted to two fiyleaves— 
one on the left and one on the right of the reading matter—two 
pieces of filament. One is a piece of cellulose filament unbaked, 
and the other is the filament after it has been baked and treated. 
This is a decided departure, and the Buckeye company is to be 
complimented for bringing in this way its method of manufacture 
to the attention of any one who is interested enough to send for 
the booklet. 


THE HARRISON SAFETY BOILER WORKS, Germantown 
Junction, Philadelphia, Pa., is distributing copies of its latest pam- 
phlets ilat No Scale Shall Form in Boilers,” advertising the Sorge- 
Cochrane system for the thorough heating and purification of water 
for boiler feed and other purposes, together with another recent 
booklet, “Economy for Collieries,” advertising the Sorge-Cochrane 
system of feed-water heaters and purifiers. These booklets are both 
of interest to station managers and prospective users of steam in 
any capacity. They will be sent to any one interested upon applica- 
tion to the company, 


THE WATERBURY BRASS COMPANY, Waterbury, Ct., has 
ready for mailing a new stock catalogue, classifying brass, copper, 
bronze and German silver in sheets, rods and wire; also brass and 
copper seamless drawn tubing, which has been carried in the New 
York warehouse. This catalogue also illustrates mouldings, brass 
ferrules and checks. A complete table of weights and measures 
bearing on brass and copper sheets, wiring and tubing has been 
compiled, and electrical manufacturers and buyers in general of 
brass and copper will find this a very valuable booklet. This will 
be sent to any who are interested upon request. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
embellishes its unique September calendar with a half-tone repro- 
duction of the Wood automatic motor starter. The company is 
also distributing a unique photograph of a transformer struck by 
lightning. During a severe electric storm the lightning entered a 
thirty-light “type A” oil transformer, the discharge blowing the 
fuse and bursting the cast-iron cover. The superintendent of the 
Monroeville electric plant assures the company that the coils were 
not injured in the least. Other bulletins describe the types “LB” 
and “MPL” direct-current, belted generators, and the single-phase 
type “WAL” generator, the “SAC” integrating switchboard watt- 
meters, type K, and the enclosed direct-current series arc lamp, 
differential type, form C. 

THE VICTOR ELECTRIC COMPANY, 55 to 61 Market street, 
Chicago, manufacturer of electrosurg cal specialties, reports a very 
large business in its various devices. The transformer for eye 
massage has obtained the endorsement of a great many of the lead- 
ing physicians and surgeons as being capable of improving the eye 
sight by massage. A pump connected with the instrument produces 
a suction, awakening the nerves to renewed use, thereby arresting 
pdralysis and improving the sight. Considerable success is also 
claimed for the Victor electromechanical vibrator, especially 
efficacious in stomach trouble and similar ailments, but which can 
be easily applied to any portion of the body necessary. 

THE H. B. CAMP COMPANY, Pittsburg, Pa., has established its 
general sales office in New York city at 170 Broadway, in charge 
of Mr. H. M. Keasby, eastern manager of the company. The Pitts- 
burg factory is under the direct control of Mr. Camp. The company 
expects to do a large business during the coming year, and among 
the large oraers which have been secured for its vitrified clay 
conduits for electric wires may be mentioned those of the Metro- 
politan Street Railway Company, New York city; the North Jersey 


Traction Company, Newark, N. J.; C. & P. Telephone Company, 
Washingtcn, D. C.; the Missouri Bell Telephone Company, St. Louis, 
Mo., and the Cincinnati Gas and Electric Company, Cincinnati, 
Ohio. These five orders alone amounting in the aggregate to over 
5,000,000 feet of conduit. The H. B. Camp Company installs com- 
plete underground conduit systems under the H. B. Camp patents. 
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THE BALTIMORE, WASHINGTON & 
ANNAPOLIS SINGLE-PHASE ROAD. 


We have already mentioned the pro- 
jected single-phase railroad between Balti- 
more, Washington and Annapolis. Last 
week we give a somewhat fuller state- 
ment of the plans of the company. 

The greatest novelty in the equipment 
of this road will be the use of single-phase 
motors. How these are to be applied has 
not yet been given out, and further an- 
nouncements will be awaited with special 
interest. It has been the rather gener- 
ally accepted opinion that the electrical 
manufacturing companies in this country 
had decided that the polyphase induction 
motor was not suitable for railway work, 
and that the single-phase motor was not 
even considered. 

The performance of this road will be 
closely watched, both at home and abroad, 
and a substantial success will redound 
greatly to the credit of the promoters of 
the road and to the companv which equips 
it, and will undoubtedly hasten the day 
when all passenger trains, at least, will be 
operated electrically. | 


THE MEETING OF THE AMERICAN 
ELECTROCHEMICAL SOCIETY. 

The second general meeting of the 
American Electrochemical Society, held 
at the International Hotel, Niagara Falls, 
N. Y., September 15-18, was even more 
successful than the Philadelphia meeting. 
The excellent attendance caused a good 
deal of surprise and pleasure. Out of a 
little over four hundred members there 
were over one hundred and thirty in at- 
tendance, and this does not include a 
number of guests present who are appli- 
cants for membership. While undoubt- 
edly the selection of Niagara Falls for the 
meeting place was a factor in drawing 
such a full attendance, the facts that the 
meetings were so fully attended and so 
much enthusiasm was shown over the so- 
ciety and its work should not be over- 
looked. 

The papers presented, both in their 
number and character, offer encouraging 
assurance of what may be expected from 
the members. ‘The subjects considered 
covered a wide range and included reports 


of highly scientific research work as 


well as practical technical applications. 
The discussions in general were satisfac- 
tory, but there can be no doubt but that 
they would have been more valuable and 
interesting if it had been possible to have 
the papers printed and distributed some- 
what in advance. While this arrangement 
is to be hoped for in the future, the com- 
mittee on papers deserves commendation 
upon its success in securing contributions 
from so many members, and it was hardly 
to be expected that these could be got 
into print at this time. 

As was announced, a number of the 
works located at Niagara were thrown 
open to the society for inspection. It is 
true that this was not done as generally 
as had been hoped, but as pointed out by 
President Richards, the companies that 
did not do so were certainly within their 
rights and should not be criticised. We 
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hope, however, that they will think better 
of -their decision before the next time 
the society meets at Niagara. 

The pleasure trips also were most suc- 
cessful and enjoyable. The local com- 
mittee spared no pains in its arrange- 
ments and deserves the thanks of the s0- 
ciety for the perfection of its plans and 
the smoothness with which they were car- 
ried out. 

One small feature of the organization 
was admirable and deserves mention. The 
members were numbered serially as they 
registered and given badges with these 
numbers on them. Then a list of the 
members registered and their numbera 
was printed and distributed This en- 
abled members who did not know each 
other personally to seek each other out 
and immediately identified any one con- 
nected with the society. 

As shown in the report of the meeting 
on Monday, the society is in excellent 
financial condition in spite of its small 
membership fee and its comparatively 
small numbers. The splendid success of 
the meeting is exceedingly gratifying to 
those who have been interested in electro- 
chemical matters for some time, and who 
have heretofore deplored the fact that no 


_united effort was being made in this 


country to advance the science and appli- 
cation of this branch of applied elec- 
tricity, or is it applied chemistry ? 


ACCIDENTS ON TROLLEY ROADS. 

The too frequent occurrence oi acci- 
dents on electric roads has recently pro- 
voked some severe criticism of the trolley 
systems. However much this may be de- 
served, the blame should be put where it 
belongs, and not on the method of trans- 
portation. These alleged abuses are not 
due to the method of propelling the cars, 
but to the manner of operating the road. 

The greatest number of electric roads 
were developed from tramways, and these 
assume that they retain all the privileges 
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enjoyed by the latter without incurring 
the restrictions imposed upon the steam 
roads which they more closely resemble. 

Such abuses as are charged can be cor- 
rected by legislation, but this ought not 
to be necessary, for legislative action may 
be carried too far and really injure the 
roads. All the necessary precautions for 
the protection of the public should be 
adopted by the managements of the roads 
on their own initiative, and the sooner 
this is realized the better, 

But aside from all questions of the 
proper measures to be taken in this mat- 
ter, it is not just to charge against the 
trolley system those faults arising from 
improper management. Any other method 
of transportation as flexible, and having 
a development as rapid as the trolley, 
would have brought the same troubles. 


ELECTRICITY AND THE WORLD'S FAIR. 

To the mind of any one who has fol- 
lowed the development of the plan for a 
universal exhibit, electrically, at the St. 
Louis Exposition of 1904, it is apparent 
that no effort is being neglected to arouse 
and maintain enthusiasm of the mght 
sort. At each convention where elec- 
‘trical interests of any prominence have 
been present the matter has been ably set 
forth in a timely and direct fashion. 
And those who have heard of the ample 
provision which has been made for a 
truly electrical exhibit have not been 
lacking in a realization of the opportu- 
nity awaiting to expose to the world a 
positive view of the advance made in elec- 
trical conditions since the World’s Fair at 
Chicago, and even since that notable 
exploitation of electrical marvels at 
Buffalo. 

Within the last few months resolutions 
in support of the work being done at St. 
Louis for the proper recognition of elec- 
trical exhibits at the World’s Fair of 1904 
have been passed by the National Elec- 
tric Light Association, the Independent 
Telephone Association, the American 
Electrotherapeutic Association, and the 
American Electrochemical ‘Society. Out- 
side of these representative organizations 
the cause should be afforded the support 
of every one connected in the remotest 
way to the electrical industry. 
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RELATION OF ELECTRICAL APPLICA- 
TION TO OUR COAL SUPPLIES. 


In view of the scarcity of coal caused 
by the coal strike, it may be an interesting 
question to some whether or not we are 
less dependent upon that commodity than 
before the extensive developments in elec- 
trical fields. 


would electricity help us in the case of a 


How far also, if at all, 


prolonged coal famine or the exhaustion 
of the coal supply, this latter contingency 
being, in spite of the fears of some, an 
event which is scarcely likely to embarrass 
this generation or its immediate suc- 
Cessors. - 

It is hardly necessary to say that elec- 
tricity in itself is not a source of energy. 
Rather is it a method which enables us 
to use up more rapidly the supplies we 
have on hand. Its chief merit lies in the 
ease with which it can be transmitted 
and transformed into other forms. It is 
to the world of power what a draft is to 
the business world, a convenient method 
of exchange, although there is generally 
a commission to deduct at each end of the 
transaction. 

But in just the measure we facilitate 
the consumption of fuel, the amount con- 
sumed will be 
methods, although in general they are 


increased. Electrical 
more economical than other ways of 
utilizing energy, are not saving us coal. 
Indeed they are enabling us to use it at 
an increasing rate. | 

So far as considered we see that the`ap- 
plications of electricity, while undoubt- 
edly allowing us to get more out of our 
coal on account of the efficiency of many 
of the electrical methods, are not con- 
serving our coal supply, but rather using 
it at a much greater rate than ever before. 

Whatever has been said in regard to 
coal will, of course, apply equally well to 
all other fuels. ‘Thus the discovery of the 
oil fields of California and Texas has 
merely postponed the day when our fuel 
will be exhausted. 

Fortunately, however, coal is not our 
only source of energy. We have the vast 
number of waterfalls, still to a great ex- 
tent undeveloped, and these are inex- 
haustible as long as the present climatic 
conditions prevail, that is to say, the sup- 


ply of water will not fail. 
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Coal represents energy received from 
the sun millions of years ago. The power 
of the waterfalls represents energy re- 
ceived from the sun yesterday. 

In the development of our water 
powers, however, electrical methods are 
at their best. Not until we brought these 
into their present highly advanced condi- 
tion have we been able to utilize to the 
fullest extent these hydraulic sources of 
energy. Now we are able to avail our- 
selves of these falls, transform the hy- 
draulic energy into electrical. energy, 
transmit this to great distances and re- 
transform into useful forms of energy— 
mechanical, light or heat. 

In just the extent in which we develop 
our water powers will we be independent 
of the coal supply. By this means we can 
perform all our mechanical work, light 
and heat our buildings and replace to a 
large extent the fuel in our many forms 
of furnace. All the heat required for 
could be supplied 


though at present this is not an economical 


these electrically, 
method of using electrical power simply 
because the demand for this power for 
other purposes makes it more expensive 
when used in this way than coal. The con- 
version of the chemical potential energy 
of coal into heat in a furnace is a very ef- 
ficient process. It is when we convert this 
energy into another form by an applica- 
tion of the second law of thermo- 
dynamics that the transformation process 
becomes inefficient. 

The proper use of our coal supplies 
would therefore be to preserve them en- 
tirely for heating and reducing agents in 
chemical processes, using water power for 
all other purposes. 

Under 


might be used to help over the peak of the 


exceptional conditions coal 
load, just as at present accumulators are 
used to store up the output of the power 
station at times of light load, only to give 
it out again when the load on the station 
is at its maximum. However, the con- 
struction of suitable reservoirs in connec- 
tion with the hydraulic plant would effect 
the same purpose and enable every cubic 
foot of water to be used to its fullest ex- 


tent. Undoubtedly the day when this 


i 8 ee «eee ee 


September 27, 1902 


condition will prevail generally is far dis- 
tant, but some such course will certainly 
become necessary in time to come. 


MUNICIPAL OWNERSHIP. 

From time to time we have taken occa- 
sion to criticise the efforts of those who, 
with misdirected zeal, endorse the mu- 
nicipal ownership of corporations which 
have from the time of their inception 
proved more sucessful under private 
operation. Commenting on this subject, 
the Oswego (N. Y.) Times makes the 
following remarks: 


“That very careful and expert publica- 
tion, the New York ELECTRICAL REVIEW, 
has this to say of municipal ownership 
of electric lighting plants: 

“ “Probably there is no city of between 
ten thousand and one hundred thousand 
inhabitants which has not already under- 
gone at least one period of agitation in 
favor of municipal ownership of electric 


CHECKING ELECTRICAL INSTRU- 
MENTS.* 


BY CLAYTON H. SHARP. 


About a year ago an editorial article 
appeared in the Electrical World and En- 
gineer entitled “Wanted: a Volt.” In 
this article the editorial writer made the 
point that if some one were to make a 
collection of all the different kinds of 
volts which are being solemnly registered 
by voltmeters in central stations and in 
isolated plants throughout the country, 
such a collection would be very remark- 
able, if not for its beauty, then at least 
for its variety; and that what ie really 
needed is a volt, not several different 
kinds of volts. That such a state 
of affaire as hinted at above exists 
is probably traceable to two causes, 
one of which is too much blind 
reliance on the indications of direct- 
reading instruments which are liable 
to be wholly unregenerate or to have 
fallen from grace, and the other a disin- 
clination, let us say, to take up with and 
use such simple and reliable means and 
methods as can be had for detecting all 
vagaries. It is the purpose of this paper 
to indicate a simple system for keeping 
the principal instruments of a central 
station or of a testing room properly 
checked. 


DIRECT-CURRENT VOLTMETERS. 
Undoubtedly the best arrangement for 
checking a voltmeter as well as for the 


* Paper read before the Association of Edison TNumi- 
notog Companies, Mt. Washington, N. H., September 9, 
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lighting plants. Just why this particular 
business has been seized upon for the ex- 
ploitation of socialistic theories is hard to 
find out. The majority of aldermen and 
councilors understand the grocery busi- 
ness, or think they do, and it would seem 
that this widespread, necessary and im- 
portant branch of trade might claim their 
attention rather than electrice lighting, 
which they know nothing about and which 
has the further disadvantage of being a 
business requiring very expert manage- 
ment. Yet, so far as we know, there has 
been no movement made anywhere to es- 
tablish the grocery business on lines of 
municipal ownership. The whole thing 
is a dark mystery, and the only really 
pleasing thing about it is that cities af- 
flicted with the agitation recover their 
senses after a time—slowly if the plant is 
not erected, very swiftly and repentantly 
if it is.’ 

“These are words worth treasuring up 
against the time when this city shall have 
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accurate measurement of steady direct- 
current potentials in general, is the poten- 
tiometer used with a standard cell. In 
its complete form the potentiometer is a 
somewhat expensive and complicated in- 
strument, such as can not be placed in 
the hands of a person untrained in its 
use. It is possible, however, greatly to 
simplify the design of the potentiometer 
when the requirements which it has to 
fulfill are correspondingly simplified, and, 
that, too, without detriment to its accu- 
racy. 

In central stations only a few voltages 
need be cared for. A potentiometer suit- 
able for reading only a few voltages can 
be made very simple in construction and 
in operation. Such a potentiometer may be 
used in connection with a voltmeter to 
keep all the pressure employed in the sta- 
tion checked up. The scale of the volt- 
meter should be calibrated once for all 
so that the variation of its correction at 
all required points is known, after which 
a determination of the absolute value of 
its correction at one or two points suffices 
to give its correction at all points. 

Simple Potentiometer—A diagram of 
the circuits of a simple potentiometer in- 
tended to measure only one definite volt- 
age is given in Fig. 1. The voltage to be 
measured is brought to the binding-posts, 
A and B, which are connected by coils 
of high resistance—100,000 ohms or 
higher. From a suitable point, D, of the 
coils a tap is brought out to the binding- 
post, Dł. D is so chosen that the resist- 
ance, AD, bears the same ratio to the re- 
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an uncontrollable impulse to venture on 
an experiment of this kind, to the extent, 
at any rate, of going about it with a cir- 
cumspection that most places apparently 
do not exercise at the beginning.” 


ELECTROCHEMICAL INDUSTRIES. 

The first issue of Electrochemical In- 
dustries has been received. The new 
journal, as its title indicates, is devoted 
to the science and application of electro- 
chemistry. 

Among the valuable features of the 
journal are the following: A digest of 


United States electrochemical patents 
prior to July, 1902, and an analysis of 
current patents; a synopsis of articles on 
electrochemistry appearing in other 
journals, and a series of biographical 
sketches of pioneers in electrochemistry. 

We extend to Electrochemical Indus- 
tries a warm welcome and best wishes for 
a long and successful life. 


sistance, AB, as does the electromotive 
force of the standard cell to the electro- 
motive force to be measured. __ 

The standard cell, C, is connected to A 
through the binding-post, E, and the key, 
K, and is connected to D1 through the 
galvanometer, G, and the high resistance, 
R. The latter is intended for the pro- 
tection of the cell against anything ap- 
proaching a short-circuit, and may be it- 
self short-circuited at P when the poten- 
tiometer has been nearly balanced. If A 
is connected to the positive side of the cir- 
cuit, the positive terminal of C is con- 
nected to E, and vice versa. 

If connections are made as described, 
when the proper electromotive force is 
applied to AB, and the key, K, is de 
pressed, the galvanometer shows no de- 
flection. If, on depressing the key, a de- 
flection is noted, the electromotive force 
on AB must be adjusted until the de- 
flection is reduced to zero. If a voltmeter 
is connected in multiple with AB and a 
reading of it is taken at the time the 
above adjustment is secured, the value of 
its correction is obtained at once. 

If it is desired to arrange the poten- 
tiometer to read more than one voltage, 
more taps similar to DD? are added. It 
is an advantageous arrangement to have 
the potentiometer read three or more volt- 
ages which are multiples of each other, 
such as 58, 116 and 232. These voltages 
cover the principal ranges for incandes- 
cent lamps. Now, if two cells which 
agree with each other in the indication of 
any one voltage are connected in series 
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on the fifty-eight-volt point, they should 
give the same indication as does one cell 
alone on the 118-volt point. Thus the 
accuracy of the potentiometer can be 
partially checked. 

The Clark standard cell has a large 
temperature coefficient, the variation of 
its electromotive force amounting to 
nearly 0.1 per cent per degree centigrade. 
It is consequently necessary, in using a 
potentiometer with this cell, either to 
apply a correction to its indications cor- 
responding to the temperature of the cell, 
as can readily be done from a table of cor- 
rections, or to construct the potentiom- 
eter so that these variations can be com- 
pensated for. 

A diagram of a three-point potentiom- 
eter, with compensation for temperature, 
is shown in Fig. 2. Here a series of taps 
is brought out from the resistance, AB, 
to contact studs, over which a switch con- 
tact, G, sweeps. Each of the studs is 
marked with the temperature of the Clark 
cell to which it corresponds, hence, in 
making measurements, it is necessary only 
to set G on the proper stud to get results 
which need no correction for cell tem- 
perature. 

This potentiometer may be further ex- 
tended to make it a self-contained, port- 
able instrument. To this end a pivoted 
galvanometer of the moving coil type, of 
high resistance and strongly damped, to- 
gether with three portable standard cells, 
is enclosed in the same box with the re- 
sistance coils. When this is done, outside 
posts should be provided for connecting 
the cells either singly or in series, and for 
using, if desired, an outside cell and gal- 
vanometer. 

A portable three-point potentiometer of 
this type has been in use by the lamp test- 
ing bureau for some time, and has given 
very satisfactory results. The sensitive- 
ness of the little galvanometer is such 
that voltages can be read to 0.1 per cent. 
It possesses among other merits that of 
great simplicity in construction and use, 
consequently it requires no especial skill 
to operate it. Any person who can read a 
voltmeter accurately, can be taught in a 
short time to use the potentiometer. 

The calibration of the voltmeter 
_ throughout the scale can, of course, be 
done only by using a regular potentiometer 
or its equivalent. 

Standard Cells—There are but two 
classes of standard cells which need to be 
considered to-day—the Clark cell and the 
cadmium or Weston cell. The Clark cell 
has electrodes of mercury and of zinc or 

c amalgam in a saturated solution of 

:lphate, with mercurous sulphate as 
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a depolarizer. The legal value for its elec- 
tromotive force ıs 1.434 volts at fifteen 
degrees centigrade. Its electromotive 
force decreases 0.0012 volt for each de- 
gree rise in temperature. This large tem- 
perature coefficient, amounting to nearly 
0.1 per cent per degree, is not the only 
disadvantage under which the Clark cell 
labors. It has been found also that changes 
in the electromotive force of the cell do 
not instantly follow changes in its tem- 
perature. This time lag is particularly 
noticeable in the ordinary Board of Trade 
or test-tube form of cell. In Lord Ray- 
leigh’s H form, and in the inverted test- 
tube form in which the zinc amalgam is 
placed at the bottom of the tube, this 
effect is much smaller and quite negligi- 
ble in all ordinary work. 

Professor Carhart has designed a form 
of Clark cell in which the solution of zinc 
sulphate, instead of being saturated at all 
temperatures, is saturated at 0 degree 
centigrade. This form has a considerably 
smaller temperature coefficient than the 


Fie. 1.—SIMPLE POTENTIOMETER. 


ordinary Clark cell, but can not be re- 


garded as being as reliable as the latter 


form. 

The cadmium cell is exactly like the 
Clark cell excepting that cadmium amal- 
gam and cadmium sulphate are used in- 
stead of zinc amalgam and zinc sulphate. 
Thie results in a cell of smaller electro- 
motive force and of much smaller tem- 
perature coefficient than the Clark cell. 
If we accept the value of the electro- 
motive force of the Clark cell given above, 
the electromotive force of the saturated 
solution cadmium cell is 1.0194 volts at 
twenty degrees centigrade. Its tempera- 
ture coefficient is only 0.000038 volt per 
degree. The reliability of the cadmium 
cell is, according to the physicists of the 
German Reichsanstalt, quite as great as 
that of the Clark cell. My own experience 
leads me to believe that it is decidedly 
more difficult to construct a cadmium cell 
which shall give the right electromotive 
force than it is to construct an accurate 
Clark cell. The smaller temperature co- 
efficient of the cadmium cell, which is 
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negligible in most technical work, makes 
it more convenient to use than is the 
Clark cell. 

The Weston cell follows Professor Car- 
hart’s plan in that its cadmium sulphate 
solution is saturated at four degrees cen- 
tigrade only. Its electromotive force docs 
not differ very much from that of the 
saturated solution cadmium cell, and 
should be determined by comparison with 
a saturated solution cell. Its temperature 
coefficient is for nearly all purposes, even 


of precise measurement, quite negligible. 


To secure the utmost reliability in the 
indications of a standard cell, certain 
simple precautions need to be taken. The 
most important thing is to avoid drawing 
any appreciable current from it. A cur- 
rent passing causes polarization in the 
cell and diminishes its electromotive force. 
If, by accident, a cell has become polar- 
ized by being short-circuited, its use- 
fulness is by no means at an end, since, if 
it is properly constructed, it will come 
back to its normal electromotive force in 
the course of a few hours or days. The 
potentiometer method, being a zero 
method, makes no demands on the cell 
for current when once a balance has been 
secured. Until such a balance has been 
nearly secured, a high resistance should 
be included in the cell circuit: 

In order to secure the best results from 
the Clark cell it should be protected from 
all sudden changes in temperature. Im- 
mersing the cell in a large bath of liquid 
has the effect of diminishing the speed 
of temperature changes, and also enables 
the temperature of the cell to be deter- 
mined accurately by immersing a ther- 
mometer in the same bath. This is a re- 
finement which need hardly be gone into 
in technical practice, especially if the 
H or the inverted test-tube form of cell 
ig used, since any fluctuations due to lag 
of the electromotive force would not be 
likely to exceed 0.1 per cent. 

For absolute certainty it is advisable 
to have three or more cells, which are 
checked against each other. If three cells 
which are known to have been accurate 
and found at any time to be in substantial 
agreement, that is, if they do not differ 
from each other by more than a few ten- 
thousandths of a volt, it is almost certain 
that they are right. It is better to use 
only such cells as have been compared 
with standards of known accuracy. The 
electromotive force of such cells may be 
relied upon as being within a few hun- 
dredths of one per cent of its nominal 
value. The adjustment of the resistance 
in the construction of the potentiometer 
can be carried out to a similar degree of 
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accuracy, which becomes consequently the 

measure of the accuracy attainable with 

the potentiometer method. 
DIRECT-CURRENT AMMETERS. 

The best way to measure current 
strength accurately is (if we leave the 
silver voltmeter out of account) by find- 
ing the potential difference between the 
terminals of a conductor of known resist- 
ance through which the current flows. 
Suitable conductors for this purpose are 
made of manganin, an alloy which has a 
very low-temperature coefficient. of a 
resistance as low as one ten-thousandth 
of an ohm, and calculated to carry as 
much as 2,000 amperes without undue 
heating. The measurement of the poten- 
tial difference must be made with a com- 
plete potentiometer. This arrangement 
has great advantages over the Kelvin 
balance and the chemical voltmeter, of 
being much less troublesome to ma- 
nipulate, and of not requiring a perfectly 
steady current. 

A modification of this method, which 
is very suitable for checking ammeters, 
consists in the substitution for manganin 
low-resistance standards, high-resistance 
standards in the form of incandescent 
lamps. ‘These lamps are standardized, 
not by determining their resistance, but 
bv measuring very carefully their current 
consumption at a given voltage or series 
of voltages, using the standard resistance 
and potentiometer, or any other good 
method of current measurement. 

Good lamps should be selected for this 
purpose, and these should be carefully 
and cautiously seasoned to the point that 
they can be relied upon to change only 
very slowly with age. To secure dura- 
bility, the temperature at which they are 
operated should not be higher than that 
corresponding to four watts per candle, 
but it should not be so low that the re- 
sistance of the filament is appreciably in- 
fluenced by changes in room temperature. 
They should be standardized for current 
consumption at a voltage which the sta- 
tion potentiometer indicates. 

Lamps which are so prepared and which 
are never subjected to a voltage higher 
than that for which they are standard- 
ized constitute very permanent and re- 
liable standards of as high accuracy as 
may be desired. 

A series of such lamps may be selected 
which, when operated in multiple in 
various combinations, will cover a wide 
range of current values with very small 
steps from one value to the next. Table 
I gives a theoretical series of ampere 
lamps by which any current may be meas- 
ured from. 0.05 ampere up to the limit 
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of the series with 0.05 ampere steps. The 
series is so arranged that the lamps may 
be checked against each other, and any 
lamp which shows any tendency to change 
may be detected. 


TABLE I. 


Theoretical Series of Ampere Lamps. 


Number of Lamps. Current at Given Voltage. 
2 0.05 Amp. 


1 
2 
1 
1 
2 
1 or more 

It would, of course, be impracticable 
to attempt to.secure a series of lamps 
which would fit exactly the above series. 
The values given can only be approxi- 
mated to in commercial lamps, but since 
an ammeter does not need to be checked 
exactly on even scale divisions, this fact 
does no harm. As showing how near to 
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the above values we may come with com- 
mercial lamps, data are given in table II 
on a series of ampere lamps in the pos- 
session of lamp testing bureaus. 
TABLE II. 
Actual Series of Ampere Lamps. 


Amperes at 116 Volts. ° Amperes at 116 Volts. 


0.0519 1.005 
0.0515 0.924 
0.1008 2.093 
0.1181 2.070 
0.215 3.480 
0.191 3.483 
0.506 j— aaa 
0.499 


It is quite probable that by sampling a 
larger variety of lamps nearer approach 
to the theoretical series could be obtained, 
but it is doubtful if any gain would re- 
sult. A lamp with higher current con- 
sumption than 3.5 amperes would, how- 
ever, be useful. 


ALTERNATING-CURRENT VOLTMETERS. 


These can best be checked by comparing 
them with a standardized direct-current 
voltmeter through the medium of an in- 
ductionless transfer instrument. Prob- 
ably the best transfer instrument is an 
electrostatic voltmeter, although a hot- 
wire voltmeter, the series resistance of 
which has been wound to avoid inductance 
and capacity, can be used with good re- 
sults. Instruments of both these types 
are in use by lamp testing bureaus. 
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The hot-wire voltmeter is a specially 
sensitive one constructed by the Stanley 
Electric Manufacturing Company, one- 
tenth of a volt being easily readable on its 
scale. This voltmeter is calibrated by 
bringing it in multiple with a Weston 
laboratory standard direct-current volt- 
meter, which has been checked by a three- 
point potentiometer. The pressure is ad- 
justed to the point at which a check is 
desired, and the error of the hot-wire 
voltmeter is determined. The alternating- 
current pressure is at once thrown on to 
the hot-wire instrument and the check is 
obtained. For greater security the direct- 
current readings may be remade after the 
alternating-current measurements. 

With steady pressures, both alternating 
current and direct current, quite a close 
check can be obtained in this way. On 
account of its high sensitiveness, the 
range of this instrument is small, from 
110 to 120 volts only. The resistance in 
series with the wire seems not to be en- 
tirely free from reactance, as the indica- 
tions are from 0.05 to 0.1 volt lower than 
the reactanceless electrostatic instrument 
gives. f 

The other transfer instrument referred 
to is a Kelvin multicellular electrostatic 
voltmeter of the vertical scale type, of 60 
to 140-volt range, fitted specially with 
a mirror attached to the moving part so 
that deflections can be read with the aid 
of a telescope and scale, or of a lamp and 
scale. 

The torsion-head of the instrument is 
adjusted so that its indications come on 
the scale at the voltage to be measured, 
and deflections on direct-current are ob- 
tained. The leads to the electrostatic in- 
strument must be reversed in this test, 
and the mean of the direct and reversed 
deflections taken. This is on account of 
a small contact electromotive force exist- 
ing in the instrument itself. 

The alternating-current pressure is 
then applied and the deflection is again 
noted. To evaluate in volts the difference 
between the alternating-current and di- 
rect-current pressures, as measured in 
scale divisions, a near-by direct-current 
voltage is measured, and the number of 
scale divisions per volt is determined. 
The value of this quantity will vary some- 
what with the angle of deflections, but in 
all cases it is sufficiently large. In the 
instrument referred to a deflection of 
about six centimetres per volt, at 116 
volts, with the scale about one metre dis- 
tant, is obtained. One-tenth of a volt 
corresponds then to six small scale di- 
visions. 

By adjusting the torsion-head of the 
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instrument it may be used for checking 
voltages in the fifty-volt range, or in the 
220-volt range. By using a volt-box mul- 
tiplier the range may be extended upward 
almost indefinitely. The sensitiveness of 
the instrument at a given angle of de- 
flection is proportional to the voltage. 

A check can easily be made in this way 
to 0.1 volt on steady pressures. With un- 
steady pressures a good comparison 18 
much more difficult to obtain since the 
Kelvin instrument is very sluggish in its 
movements, due to oil damping, and to 
the very small moving force. For rough 
checks, such as alone are necessary when 
the pressure is unsteady, the telescope 
and scale may be dispensed with and com- 
parisons made by reading the pointer of 
the instrument directly. 

This type of transfer instrument has 
the very great advantage of being entirely 
free from reactance. 


ALTERNATING-CURRENT AMMETERS. 


For the calibration of alternating-cur- 
rent ammeters not belonging to the type, 
such as the Kelvin balance, the Siemens 
electrodynamometer, hot-wire instru- 
ments, etc., which are themselves reliable 
direct-current, alternating-current trans- 
fer instruments, the series of ampere 
lamps used with an alternating-current 
voltmeter, calibrated at one point as in- 
dicated above, serve admirably well. Prac- 
tically all that has been said about these 
lamps in connection with direct-current 
work applies equally well to them used on 
alternating-current. 

WATTMETERS. 


Having voltmeters and ammeters cali- 
brated by the methods indicated above, 
the calibration of direct-current watt- 
meters and of alternating-current watt- 
meters on power-factor unity can be made 
from them. Incandescent lamps stand- 
ardized for watts instead of for amperes 
are useful in wattmeter calibration, 
rendering the use of a calibrated am- 
meter unnecessary. A set of lamps can 
serve both as ampere standards and as 
watt standards. 


Mining ‘Engineering and Metallurgy 
in the Massachusetts Institute 
of Technology. 

A catalogue of the course offered in 
mining engincering and metallurgy at the 
Massachusetts Institute of Technology 
has been issued. This shows that the 
course has been planned carefully, and 
that the laboratories are excellently 
equipped. Two options are offered, one 
bearing more upon the mechanical en- 
gineering side, the other on surveying and 
geology. A course in field work is of- 
fered in the summer school, and occupies 
the month of June. Provision is also 
made for graduate study in mechanical 
and electrical engineering, surveying, 
chemical, or metallurgical lines of work. 
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THE TRACK CONSTRUCTION OF SUB- 
. URBAN AND INTERURBAN ELEC- 
TRIC RAILWAYS.* 


BY S. S. HOFF. 


The above subject is one of deep interest 
to the investor, the manager, the manu- 
facturer, the local civic authority and the 
urban as well as the suburban populace, 
and in this opening decade of the twen- 
tieth century will more likely tend to de- 
velop more territory and civilize, in the 
higher sense, more people than any three 
decades of the past life of the steam rail- 
way; hence the importance of the de- 
velopment of the electric railway on true 
and correct lines can not be overesti- 
mated. 

We have two systems of suburban and 
interurban electric railways now in oper- 
ation by virtue of our street railway laws, 
the one constructed upon the public high- 
way and the other generally under a 
steam railway charter through private 
property ; each has its advantages and dis- 
advantages, the adoption of either de- 
pending largely upon local conditions. 

In locating and building a railroad, be 
it “steam” or “electric,” it is not only the 
engineer's province to give the investor 
the best for the least money, but he must 
also think of the manager and consider 
fully the safety and economy of operation 
and maintenance. 

In the public highway system the en- 
gineer starts out to build a railway under 
the supervision of not only his own em- 
ployer and the local civic authorities, but 
also of every resident along its route, and 
in a short time he runs up against a mass 
of grievances in number almost as great 
as the number of residents. 

Under the beneficent “rights” vouch- 
safed us by the charity of the steam rail- 
way managers, if your engineer is not a 
successful diplomat he finds himself try- 
ing to build a sectional railway, differing 
radically in many parts from his original 
well-thought-out plans, or else he en- 
counters the broken link in his system 
with exasperating delays in the courts or 
in attempts to effect compromise before 
he secures a completed roadway; but we 
had better start to build our road and 
leave these generalities to the manager. 

A preliminary survey of the highway 
is necessary to get a proper conception of 
the grades and alignment, and in project- 
ing a location on this information it is 
frequently advisable to make many minor 
changes in the original roadway in order 
to avoid many small “kinks” in surface 
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and line, and by judicious management 
with the local authorities this can be fre- 
quently accomplished ; these changes may 
slightly increase the first cost of con- 
struction but are justifiable. 

In the construction of a railway 
through private property much more 
judgment is required of an engineer than 
is necessary in building one upon the 
fixed line of a public highway, and more 
time should be accorded him in making a 
location than is generally given, prin- 
cipally for the reason that after the rights 
of way have been secured it is very diffi- 
cult to make such revisions as subsequent 
developments may require or make de- 
sirable. 

In securing rights of way, care should 
be taken that a width is adopted which 
will not only protect your road-bed, but 
also afford sufficient material for future 
repairs. | 

In the selection of a general route by 
the projectors of a road is where the en- 
gineer often encounters his greatest 
drawback to making a good location. The 
practice of the investor, as a rule, is to 
seek the poorest land on a farm for his 
railroad, at the sacrifice of his road-bed, 
under the impression that it cheapens the 
cost of the right of way, whereas my ex- 
perience has been that the land occupied 
by a railroad is, in the eyes of the average 
farmer, “the best on the farm,” his price 
being fixed on this basis, and very often 
where money may be saved on land dam- 
ages it entails much additional cost in the 
construction and future operation and 
maintenance of the road. 7 

In making a location it i8 advisable to 
keep away from bottom lands in the vi- 
cinity of long tortuous water courses and 
territory of rapid watersheds, as in such 
localities you find that it is necessary to 
erect many bridges, that material for em- 
bankments is very scarce and that the 
road-bed, especially light embankments, 
will be in constant danger of wash from 
high water and sudden downpours of rain 
forming rapid and uncontrollable floods. 

Another thing to be avoided, wherever 
practicable, is a sharp curve in or at the 
foot of a heavy descending grade. This 
combination is the fruitful source of many 
accidents, as is so frequently attested by 
newspaper accounts of accidents caused by 
runaway cars. l 

Long straight lines or tangents are with 
many the great desideratum, and fre- 
quently to gain this end sharp curves are 
resorted to, whereas, by the introduction 
of some additional lighter ones, those with 
very short radii might often be avoided, 
and when the factor of safety together 
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with the wear and tear of road-bed and 
rolling stock are considered relative 
economy results. The same rule applies 
to heavy grades, which should be avoided 
wherever practicable. It is much better 
to spend a little more money once to make 
the cuts a few feet deeper and the banks 
a few feet higher than to be constantly 
spending it for additional power to climb 
excessive grades; in general, simply be- 
cause electric cars can be operated around 
sharper curves and over heavier grades 
than steam cars does not imply that these 
are desirable things to have in an electric 
railway. 

In constructing the road-bed the cuts 
should be made wide enough, say, a mini- 
mum of fifteen feet, to admit of a ditch 
along either side of the track to keep the 
water from the ends of the ties. 

The embankments should be of suffi- 
cient width to support the ballast under 
the ties and leave room beyond, on either 
side, for examining or “jacking up” a 
car should the running gear or machinery 
become disabled while running on the 
same; a minimum width of thirteen feet 
should be maintained upon all embank- 
ments. The slopes of both cuts and em- 
bankments should be made sufficiently 
flat to resist the erosive effects of the 
elements. 

Should it be necessary to construct an 
embankment through marshy ground that 
can not be drained it will pay to make it 
of stone, if available, but if this can not 
be had, the next best plan is to cover the 
ground to the full width of the embank- 
ment, including the slopes, with a thick 
mattress of brush and build the embank- 
ment upon it; this will force the water 
out of the ground and secure a firm 
foundation. 

In bridge work the masonry should be 
put up in a substantial manner, not neces- 
sarily of expensive cut work, but with 
an eye to solidity. Especial care should 
be taken to make the foundations broad 
enough to sustain the load to be carried, 
and ‘deep enough to resist the action of 
frost and of abrasion or undermining by 
the periodical visitations of continuous 
high water and sudden floods. Should. 
quicksand be encountered in foundations, 
it is best to bridge the same with a cement 
concrete floor, in fact I prefer making all 
foundations of concrete, giving ample 
time for the cement to set and harden be- 
fore building upon it. In the point of 
durability stone or concrete arches, stcel 
or iron superstructure, and wooden con- 
struction rank in the order named, the use 
of either depending largely upon local 
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conditions and the amount of available 
funds. 

Cast-iron pipe drains can often be used 
to advantage and with economy, but when 
you have decided upon the size of pipe 
to use at any point, do not fail to put one 
in of double its capacity, and under no 
circumstances use any of less than twelve 
inches diameter. 

A thorough system of drainage should 
be adopted for all road-beds, not one 
which will concentrate the water upon 
your right of way and carry it along for 
an indefinite distance, as is often done in 


borrowing material for embankments out 


of ditches along and against its sides, but 
such a system as will provide ample open- 
ings at frequent intervals to carry across, 
if necessary, and away from the road-bed, 
all water wherever intercepted before it 
accumulates into large destructive vol- 
umes. All road-beds should be so con- 
structed as to admit of placing six inches 
of clean gravel or broken stone ballast 
under the ties for the promotion of sub- 
drainage and tamping the ties to a firm 
and elastic bearing, from the ends to 
about ten or twelve inches inside the rail 
bearings, the middle of the tie remaining 
untamped. 

The ties should be placed two feet apart 
between centres; they should have a top 
and bottom face of eight inches, a depth 
or thickness of six inches and be not less 
than seven, preferably eight, feet long. 
They should be made of sound white or 
rock oak timber, if it is available, on ac- 
count of its wearing qualities and its 
tenacity in holding spikes, but other 
woods such as white chestnut or spruce 
pine, if seasoned, must be substituted 
when the white oak can not be obtained. 

The rails should be of a weight corre- 
sponding to the weight of rolling stock 
and service required, but no mistake has 
ever been made in using a too heavy rail. 
The weight of new rolling stock, accord- 
ing to present practice, never lessens after 
a road has been put in operation, and it 
is very difficult to keep a track in even 
fair surface or line when the rails begin 
to depress between the tie bearings. 

The joints of rails should be made as 
strong as possible, splice plates, called 
“the continuous rail joint,’ giving the 
most rigid construction. The joints 
proper, or the ends of the rails, should 
come between ties with good tie bearings 
under the ends of the splice plates. 

The rails should be laid with broken 
and not even or opposite joints to pre- 
vent the double hammer on the joint ties 
which the latter method produces, and 
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which, in time, gives a slight downward 
bend to the end of each rail that can 
never be removed, hence rough riding. 

I know engineers and managers fre- 
quently disagree upon the policy of “even” 
or “broken” joints, but I am willing to 
take my own experience with steam road 
work and that of old track repairmen to 
back up my position on this point whether 
a T or girder-rail is used. “Special work” 
should be the best obtainable, long radii 
being always used on the switch ends in 
preference to the quick, jerky, short leads 
and points one often sees, and the best 
efforts should be put forth in securing 
dry and uniformly firm beds throughout 
the full length of the frog and switch- 
pieces to eliminate as much as possible 
the tendency to wear out in spots. 

In order to maintain the proper gauge 
in the girder-rail construction the rails 
should be braced at about every fourth 
tie with the outside “pressed steel 
braces,” the reason for my preferring this 
kind being that the weight of the car on 
the rail assists the brace in doing its 
work, there is no obstruction in the track 
to interfere with paving, and there are no 
screw threads to rust out or nuts to be- 
come loosened as with the tie rod. 

Concealed joint-bonding I consider the 
best for a track and the least liable to be 
loosened by vibration or careless inter- 
ference by trackmen at their ordinary re- 
pair work as well as affording protection 
against robbery, yet the utmost care 
should be exercised to secure a clean and 
full contact in the barrel of the hole in 
the rail, and such bond should be selected 
as would best produce this result. Rivet- 
ing or bolting against the face of the web 
will retain contact about as long as it 
takes to attach the bond, for vibration 
will very soon cause the harder metal to 
compress the softer and thereby destroy 
the contact. Cross-bonding and bonding 
around special work should be as care- 
fully done as the joint-bonding, using 
well-tinned copper for the purpose, and 
the lines of wire should be carried down 
and buried in the sub-grade to protect 
them against the midnight prowler and 
careless repairmen; but this work belongs 
rather to the electrical than the civil en- 
ginéer. 

At road crossings, excepting those with 
long skews, I would dispense with the use 
of wood or plank, substituting a length 
of rail on the inside of each running rail 
to form a groove for the wheel flange and 
packing the space inside and outside the 
track with broken stone covered with 
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screenings or, if this can not be obtained, 
with gravel and sand. 

On all curves of less than 500 feet 
radius, I would recommend for safety the 
use in T-rail work of a guard rail along 
the inner running rail and bolted to it in 
like manner to the guard rail of a spring 
frog; this will give the assistance of the 
weight of the car on the running rail to 
hold the guard in place instead of de- 
pending entirely on spikes for that pur- 
pose; grooved rails should be used in 
girder work under similar conditions. 

The outer rail of curves should be given 
sufficient elevation to overcome the cen- 
trifugal force generated by the highest 
rate of speed which the cars are capable 
of developing, in order to protect the pas- 
sengers as well as the company against 
the careless or indifferent motorman who 
tries to make up lost time without con- 
sideration for possible consequences, yet 
there may be unavoidable parts of the 
road-bed where “slowing up” is essential 
to good running, and managers should 
never be lenient with discipline in dealing 
with a motorman who disregards instruc- 
tions covering such points. 

After the track is laid, tamped and 
surfaced, the space between the ties, to 
the top of the same, should be filled with 
broken stone, gravel or sand, materials 
which retain the least moisture, to hold 
the track in rigid position and prevent the 
shifting about which always results when 
this space is left open. 

For safety, all private rights of way 
through pasture lands should be fenced, 
and cattle guards should be placed at all 
road crossings, even though they are not 
absolutely effective, in order to reduce to 
a minimum the danger from roving cattle, 
particularly on high-speed roads. 

The proper section of rail to use where 
no paving is done is unquestionably the 
“T”? but in cities and towns where much 
wagon travel parallel to the track is en- 
countered and where special work is nec- 
essary in a wagon road, it is essential to 


use the “girder,” and this should be deep | 


enough to dispense with the use of chairs 
wherever possible. 

All tracks in cities should be paved ın- 
side and outside the rails to the limits 
of the ties, and this paving should consist 
of a material and be so shaped as to shed 
water as rapidly as possible to prevent it 
seeping through to the ties. 

To ensure this result it is best to cover 
the bed and ties with a cement concrete 
base, tamped in well against the web of 
the rails, which will not only keep moist- 
ure from the ties, but also, by giving a 
uniform and firm foundation to the pav- 
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ing surface, materially prolong the life 
of the whole roadway. If good material 
and workmanship have been put into the 
track and it has been properly ballasted, 
the most improved and lasting pavement 
is, with time consideration, the most eco- 
nomical to lay. 

With the “right of eminent domain” 
accorded the steam road charter, which 
should also be extended at least to the 
interurban electric road, it is possible to 
build an electric road capable of being 
operated safely and successfully at any 
rate of speed to which the electric system 
of the future may be developed. 
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CURVES SHOWING THE AVAILABLE 
CAPACITY OF A LEAD ACCU- 
MULATOR.* 


BY ERNEST LUNN. 


It is often necessary in operating cen- 
tral station ‘storage batteries to tell on 
short notice: how long a certain rate of 
discharge can be carried on the battery. 
If the battery be fully charged, this in- 
formation can be quite readily had by con- 
sulting a curve made up from data de- 
pending on the capacity at various rates 
of discharge. This curve is commonly 
spoken of as the capacity curve. In lay- 
ing out the plot the ordinates are ar- 
ranged as rates of discharge in amperes. 
The abscissæ are the times in hours. The 
theory upon which the curve is based is 
that the available capacity of a lead ac- 
cumulator increases as the rate of dis- 
charge decreases. It is assumed that the 
capacity at the one-hour rate is 5,000 am- 
pere-hours, that for the three-hour rate 
7,500 hours, and for the eight-hour rate 
10,000 hours. The rates of discharge for 
the one, three and eight-hour rates are, 
respectively, 5,000, 2,500 and 1,250 am- 
peres. The curve has the appearance of 
an equilateral hyperbola, but it is not, 
for the product of the two dimensions for 
any point is not constant, as it should be 
in hyperbolas of this form. By referring 
to such a curve it can readily be told how 


long any given rate can be maintained 


on the battery, provided it has not been 
previously discharged. For example, 
2,500 amperes can be carried for three 
hours, as shown by the length of the 
2,500-ampere rate line from the vertical 
axis to its intersection with the curve. In 
order to effect a simple calculation for a 
battery which has been partially dis- 
charged a set of curves is superposed on 
the capacity curve. These secondary 


curves are completed in the same manner 
to the capacitv curve, the coordinates of 
the points making up the curves repre- 
senting the same functions. They differ 

* Abstract of a paper read before the Association of 
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from the capacity curve in that they are 
equilateral hyperbolas, the produce for the 
two dimensions on any curve being con- 
stant. It is this difference in the curves 
that makes the combination of value. By 
making use of the secondary curves, any 
discharge which may have been taken out 
at a constant rate or at various rates of 
discharge can be readily reduced to the 
rate at which it is desired to discharge. 
As an example, it is supposed that 5,000 
ampere-hours have been discharged from 
the battery in various discharges, and it 
ig desired to know how long a certain 
rate—say, 4,000 amperes—can be carried 
on the battery. The 5,000-ampere dis- 
charge curve is followed until it inter- 
sects the 4,000-ampere rate line. The 
distance between this point of intersec- 
tion and the point where the 4,000- 
ampere rate line cuts the capacity curve 
is the length of time that 4,000 am- 
peres can be carried, which will be found 
to be fifteen minutes. With the battery in 
the same condition, 2,500 amperes can be 
carried for one hour, as shown by the 
distance between the points of intersection 
of the 2,500-ampere rate line with the 
5,000-ampere discharge curve and capac- 
ity curve. It is not customary to work a 
battery near enough to its limit to make 
it necessary to consult such curves. It is, 
however, valuable in emergency cases to 
know how long a certain rate can be car- 
ried. Curves formed under these sugges- 
tions have repeatedly been found to be 
very reliable, and it is a source of no small 
satisfaction to the operator to know just 
how long the battery or batteries can be 
depended on to carry a given load when 
necessity so demands. 
< 


Journal of the British Institution of 
Electrical Engineers. 


The Journal of the British Institution 
of Electrical Engineers for August has 
been issued. This number, which in- 
cludes the index, completes Volume No. 
31, and there will be no further issues of 
this journal until the end of the year. 

The papers contained in this number 
are the following: “Starting Resistances,” 
by Mr. A. E. Gott; “The Equipment of 
a Modern Telephone Exchange,” by Mr. 
F. A. S. Wurmull; “The Construction of 
lIigh-Tension Central Station Switch 
Gears, with a Comparison of British and 
Foreign Makes,” by Mr. H. W. Clothier; 
“Lighting and Driving of Textile Mills 
by Electricity,” by Mr. M. Osborne; 
“Notes on Testing of ‘Tramway Motors, 
and Investigation into Their Characteris- 
tic Properties,’ by Mr. M. B. Field. 
There is also a report of the deputation 
to the Board of Trade on the subject of 
“Legislative Restraints on Electrical En- 
terprises.” The above papers and their 
discussions form an exceedingly valuable 
number. 

The list of officers and members has 
also been issued. This shows that the 
society has attained a very satisfactory 
condition. There are, not including stu- 
dents, over 3,800 members. 
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Second General Meeting of the American 
Electrochemical Society. 


The Papers and Proceedings of the Last Three Days at Niagara Falls, N. Y., September 16, 17, 18, 1902. 


HE meeting on the second day, Sep- 

tember 16, 1902, was called to 

order by President Richards at 10 

A. M. in the auditorium of the Natural 
Food Company’s building. 

The first paper, by Mr. M. Ruthen- 
berg, of Philadelphia, on “Developments 
in Electrometallurgy of Iron and Steel,” 
was, in the absence of the author, read 
by Dr. E. Hart. This spoke of the occur- 
rence of the various magnetic ores, their 
purity and the impurities present, which 
made separation and concentration neces- 
sary. Phosphorus and sulphur caused 
most trouble, as these were in combina- 
tion with the iron. By grinding finely in 
water and then drying, the separation can 
be effected. Dry grinding may cause ad- 
hesion and therefore is not successful. 
Fine grinding gives a product unsuitable 
for the blast furnace, as it sifts down to 
the bottom leaving the coke behind. The 
open-hearth process employed melts the 
outside of the mass, leaving the inside 
unreduced. These faults have been over- 
come by forming briquettes, using various 
binders, all of which are fairly satisfac- 
tory. These ores have been treated suc- 
cessfully in this way. The pulverized ore 
is passed between the poles of the mag- 
netic separator, these poles also forming 
the electrodes of the furnace. The mag- 
netic ore adheres to the poles until it is 
atmost molten, when it becomes non- 
magnetic and falls into a proper recep- 
tacle. The ore is merely fritted and is 
not reduced, further treatment being 
necessary in the blast furnace. Or con- 
centration may be made to take place and 
the product treated in an open-hearth 
furnace at once, thus eliminating the 
blast furnace. Lime is not necessary and 
any grade of coal may be used, since this 
does not come in contact with the ore. 
This process of fritting has been carried 
out with an expenditure of energy of less 
than 500 kilowatt-hours per ton of ore, as 
against the figures of 3,000 ào 3,500, as 
have been given for other electric furnaces 
for reducing iron. 

In the discussion following this paper, 
Dr. Hart raised the question whether the 
separation was not electric rather than 
magnetic and spoke of Blake’s process, 
which was tried in Denver. This consists 
in charging statically the particles of ore. 


Some of these assume a charge more 
quickly and discharge more slowly than 
others and this fact is made use of to 
cause the separation. The ore must be 
very fine and dry. He thought the author 
took too sanguine a view. The blast fur- 
nace is really the most economical of all 
furnaces. The question was simply one 
of shipping either the ore or the coal. 

Dr. N. S. Keith thought the cost of 
energy would be prohibitive and that cer- 
tain ores contained impurities which 
might go over and contaminate the prod- 
uct. Roasting would eliminate this. He 
doubted the economic application of this 
process. 

Mr. W. McA. Johnson held that the 
cost of mining the lean ores would be 
greater per ton of concentrate and that 
therefore success would be assured only 
when the quality of the product was so 
much better, either physically or chem- 
ically or both, as to make up for this 
difference. 

Mr. C. Hering questioned the economy 
of the blast furnace. Certain plants in 
Europe were getting enough from the 
sale of the gases given off to pay for 
making the pig iron. 

Mr. Johnson stated that the economy 
of the furnace was obtained by using the 
gases given off to heat the air for the 
blast. 

Dr. N. S. Keith called attention to 
Mr. Edison’s work. The ore treated was 
only twenty to twenty-five per cent mag- 
netic. The process consisted in separat- 
ing magnetically, briquetting and reduc- 
ing in the blast furnace. The cost per 
ton was sixty cents too high, but the proc- 
ess might become valuable if the richer 
ores become scarce. 

Mr. C. J. Reed stated that Edison had 
a very difficult problem. The ore was 
contained in a hard granite. Phosphorus 
was present and hence it was necessary to 
grind finely. Acid treatment had been 
tried, but it was necessary to dry the ore 
before it could be separated and hence 
the method was abandoned. There is a 
constant demand for magnetic ore in this 
country and an economic method of sep- 
aration would be valuable. 

Mr. P. G. Salom thought that the possi- 
bilities of the electric furnace were not 
to be ignored. The blast furnace uses ap- 


proximately seven times as much coal as 
theoretically required and this would seem 
to offer an opening for some new method. 

President Richards stated that the fig- 
ure given for the energy required in this 
furnace indicated an energy efficiency of 
eighty-three per cent. The cost of this 
power at Niagara would be $2.60 per ton 
of ore treated. This would be in addition 
to the cost of concentration. 

The second paper was by Mr. R. S. 
Hutton on the “Fusion of Quartz in the 
Electric Furnace.” After calling atten- 
tion to the properties of quartz which 
made it valuable for physical instruments, 
the type of furnace which had been found 
suitable for this work was described. 
This is very simple, consisting merely of 
a graphite block upon which rest two 
smaller blocks carrying a thin carbon rod 
which forms the core of the mould. 
Larger rods form the sides of the mould. 
The quartz particles are laid in this and 
then placed under an arc. They become 
plastic and flow around the central rod, 
forming a tube. The central rod is easily 
removed after cooling. Long arcs must 
be used to prevent decomposition of the 
quartz. He used 300 to 500 amperes at 
fifty volts. The author had also been 
able to fuse quartz in graphite, forming 
crude lenses. Long treatment and high 
temperatures, he thought, would enable 
much clearer products to be obtained. 

The third paper was by Mr. E. A. 
Byrnes on “Voltaic Cells with Fused 
Electrolyte,” and described a long series 
of experiments for the determination of 
the electromotive force due to various 
electrodes in fused electrolytes. 

Mr. Carl Hering read the fourth paper 
of the morning, on “An Apparent Elec- 
trochemical Paradox.” 

He described a curious’ experiment 
which he and Mr. Reed made some years 
ago in which water was decomposed in 
visible quantities at voltages far below the 
theoretical (about 1.45), even as low as 
about 0.3 volt. ‘The experiment consisted 
in electrolyzing acidulated water in a 
strong U-shaped glass tube which was 
sealed at both ends and provided with a 
band containing mercury which enabled 
the mechanical pressures to be read off. 
The voltage at the terminals, when a con- 
stant current passed, diminished rapidly 
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and very decidedly to about 0.3 volt at 
about sixteen atmospheres, and then re- 
mained practically constant. Allowing 
for the loss due to resistance, the actual 
voltage of decomposition was even much 
lower—nearly zero. There was visible 
gassing during the whole test showing 
that water was really being decomposed ; 
the increasing pressures also showed this. 
A possible explanation is suggested, based 
on the assumption that some of the gases 
probably passed mechanically to the op- 
posite electrodes, which they could easily 
do in suspension, as the electrodes were 
very close together. These were con- 
sumed as depolarizers, so that only a frac- 
tion of the theoretical amount of gas was 
“liberated. This depolarization lowered the 
voltage. 

In the discussion which followed atten- 
tion was called to the effects of pressure 
upon the solution, and the explanation 
suggested by the author was generally 
accepted. 

The last paper of the morning was by 
Professot H. S. Carhart, on “The Nickel 
Concentration Cell.” The electromotive 
force of this cell is just the reverse of the 
usual type of concentration. The action 
is wholly thermal and the effect of tem- 
perature upon ite behavior was discussed. 

The afternoon was devoted to visits to 
the Atmospheric Products Company’s 
plant, where Dr. Bradley and his assist- 
ants showed in operation the apparatus 
for making nitrate and explained the 
process. 

The Hydraulic Power Company’s plant 
was also visited, and a trip through the 
Niagara Gorge was made in the evening. 

The meeting Wednesday morning, Sep- 
tember 17, was held at the International 
Hotel. Professor Goldsborough addressed 
the society upon the aims of the Louisiana 
Purchase Exposition, which is to be the 
largest ever held. Electricity will be 
much in evidence, and they are now trying 
to secure exhibits of electrochemical 
processes. Ile urged the society to aid 
in every way possible to secure a good 
showing in this department. 


Professor ‘Goldsborough said, in part, 
as follows: 


At St. Louis, there is in process of de- 
velopment an international exposition 
in which this society can but be deeply 
interested. It will be brought to comple- 
{ion and presented for the education of 
the people of our country and the world 
at large, just at the time when the electro- 
chemical industries of America will be 
acquiring that strength which will make 
them a most important element in our 
national life. Already I have heard it 
said by more than one distinguished 
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foreigner that America is regarded as 
having gained an unimpeachable posi- 
tion and prominence in the building up 
of this new industry, and I can not but 
think our society hears these admissions 
with no small degree of pride and satis- 
faction. 

To my mind, it is right and highly de- 
sirable that an intimate knowledge of 
conditions should exist between the 
electrochemists and the officers of the ex- 
position. By the officers of the exposi- 
tion I am commissioned not only to ex- 
tend to you a hearty invitation to partici- 
pate in their undertaking, but to go 
further, and assure you that in a most 
helpful spirit, they extend to you assur- 
ances of their great desire to place the 
resources of the exposition at your com- 
mand to the end of picturing, in a way 
that will attract international attention, 
the true worth and vigor of this infant 
industry. 

In the department of electricity one 
of its five groups is entirely devoted to 
electrochemistry. 

Class 434 of this group is devoted to 
primary batteries and storage batteries. 
In this class, in addition to an exhibit 
of the finished product, efficiency tests of 
batteries will be inaugurated and a care- 
ful record kept of their performance dur- 
ing the period of the exposition. In addi- 
tion to these, processes in the manufacture 
of various types of storage batteries will, 
it is hoped, be arranged for, in order that 
this matter may be pictured in a broad 
way. 
Class 435 embraces electrolytic appli- 
ances and processes. All forms of electro- 
plating, methods of electrotyping, and, 
finally and most important, the applica- 
tion of electrolysis in the reduction of 
ores and other related work, find place 
here; that this class presents the possi- 
bility. of a most interesting and instruc- 
tive series of exhibits will be at once 
recognized. Electrolysis plays an even 
greater and more important part in the 
business of the world each year. It has 
attained to a well recognized position. 
Yet, with increasing emphasis, the work 
we see about us here at Niagara Falls de- 
mands for it an ever broader and more 
important recognition. 

Class 436 deals with electrothermic ap- 
pliances and therefore includes all of the 
electric furnace applications which we 
have found pictured in the great local 
factories on such a large scale. Nothing 
is more impressive than an inspection of 
the actual work of the electric furnace. 
We are in fact almost appalled in noting 
the wonderful results, both in magnitude 
and industrial importance, which are 
brought about by the dissipation of elec- 
tric energy by these means, and its trans- 
formation into heat. The electric are, 
when apphed on a large scale, attracts 
and rivets the attention not only of the 
initiated, but the uninitiated as well. It 
presents the picture of power in a most 
fascinating wav. 

Class 437 deals with the application of 


-electricity to industrial chemistry ; bleach- 


ing powder, disinfection of sewerage 
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water, manufacture of soda, chlorine, 
chloride of potash, etc. Much can be 
done to make the exhibits in this class of 
great value and interest, not only to stu- 
dents, but to engineers and chemists. 
Some of the most interesting electro- 
chemical operations find expression in the 
field of industrial chemistry, and a 
strenuous effort will be made to show all 
of its important divisions. 

With the brief outline that I have given 
you, you will begin to appreciate the im- 
mensity of the task which is set for those 
servants of the exposition who will bring 
to its full realization the hope which I 
entertain for the success of the electro- 
chemical group. That all the help and 
assistance which you, as electrochemists, 
can offer us will be most acceptable and 
gratefully received it is hardly necessary 
for me to say. 

At the present time the success of the 
exhibits in the electricity department can 
be said to be assured, inasmuch as a large 


-number of most interesting working ex- 


hibits have already been arranged for in 
the allied branches. A maximum load 
of 2,000 horse-power will be available for 
the development for working exhibits, 
and without doubt the building will teem 
with light and activity. 

In closing I wish to say that the chief 
of the department of mines-metallurgy 
has extended to you through me the most 
cordial assurances of the interest which 
he takes in this work. It is his desire 
that in all its details the applications of 
electricity to metallurgy shall be given 
the fullest expression. 

The following resolution was then of- 


fered by Mr. Hering and adopted: 


WHEREAS, The American Electrochem- 
ical Society, in convention assembled, 
recognizes the great international im- 
portance of the Louisiana Purchase Ex- 
position and feels that it will do much in 
placing before the people of the world a 
a picture of our national importance, 
an 

WHEREAS, In no branch of our scientific 
or industrial progress have greater de- 
velopments taken place recently than in 
the field of electrochemistry. 

Resolved, That the American Electro- 
chemical Society hears with great satis- 
faction the announcement that steps are 
being taken looking to the organization 
of a fine and comprehensive exhibit in the 
group of electrochemistry and offers as- 
surances of hearty good will and cooper- 
ation in the accomplishment of this much 
to be desired end. 


The second paper, by Professor H. T. 
Barnes, described in detail two types of 
accurate cavrimeters which he has de- 
veloped and tested thoroughly and found 
suitable for laboratory use. 

The third paper of the morning was 
by Mr. A. Reuterdahl, on “The Elec- 
tronic Hypothesis and Its Applications.” 

The fourth paper was by Mr. W. Me.A. 
Johnson, on “The Electrolytic Dissolu- 
tion of Soluble Metallice Anodes,” and de- 
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scribed some of the author’s experiences 
in this work. 

The last paper of the morning was by 
Mr. H. Rodman, on “Storage Battery In- 
vention.” The author stated the condi- 
tions which a practical cell must meet, an 
important one being the ability to stand 
overcharging, which would always occur 
in certain cells of every set due to non- 
uniformity of the cells. Many combina- 
tions of metals had been tried, but aa yet 
only two gave practical results, the lead- 
sulphuric acid cell and the nickel-alkaline 
hydroxide cell. These two types were then 
compared and the faults of each pointed 
out. The nickel grid is stiff, but the 
oxides are non-conductors and not porous, 
as with the lead. Overcharging of the 
nickel cells causes loss of water which 
must be made good by adding distilled 
water. The electrolyte in this cell acts 
simply as a conductor, and a small quan- 
tity will therefore suffice if gassing can be 
prevented. In the lead cell sufficient acid 
must be present to affect the chemical 
change and conduct besides. The acid, 
however, enables the condition of charge 
to be determined. A disadvantage of the 
nickel cell is its low voltage, while the 
large capacity claimed for it has not yet 
been demonstrated. 

The commercial life of a lead cell was 
given as from 15,000 to 5,000 miles, de- 
pending upon the type of cell and the 
service required of it. 

In the discussion it was stated that 
carbonating was a serious trouble, as it 
increased the resistance of the cell. A 
dayer of oil would prevent this, but oil 
was often objectionable. 

The visit to Dufferin Islands, which 
was set for this afternoon, was abandoned 
on account of the condition of the 
grounds, and a special meeting was held 
to take up the papers necessarily post- 
poned from the first two days. 

The first of these was by Dr. F. Ha- 
ber on “The Phenomena of the Forma- 
tion of Metallic Dust from Cathodes.” 
This was an exceedingly interesting ac- 
count of the formation of clouds in the 
electrolyte under certain conditions. 
When lead or tin electrodes were used in 
caustic alkali and a heavy current passed, 
dense black clouds were formed. This 
was not the case if an acid solution was 
used. The author attributed this phe- 
nomenon to the formation of an alloy 
of the metal of the cathode with potas- 
sium, which, in the presence of water, 
immediately broke down and set free the 
combined lead or tin as a powder. Simi- 
lar alloys, chemically prepared, gave the 
same effects when placed in water. 
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In the discussion several instances of 
somewhat similar phenomena were men- 
tioned and attention was called to the re- 
markable effect of the cathode in certain 
electrolytic actions. A metal which could 
easily be deposited upon one cathode 
could be brought down only with difficulty 
upon others. 

The second paper of the afternoon was 
read by Mr. A. H. Cowles on “A Unit 
of Quantity of Electricity for Use in 
Electrochemical Calculations.” This sug- 
gested as a unit of quantity 500 amperes 
for one day, as this liberated one pound 
of hydrogen under standard conditions. 
One hundred amperes for one day 
liberated one cubic metre of this gas. 
The author then passed to some highly 
speculative consideration of certain coin- 
cidences found to occur when applying 
this unit in other ways. 

The last paper of the afternoon was by 
Mr. E. R. Taylor on “Some Further Ad- 
vances on the Closed and Continuous- 
Working Electric Furnace.” The author 
described his latest type of furnace, in 
which the electrodes are formed of broken 
carbon fed in as necessary from each 
side, making the process entirely con- 
tinuous. Drawings of this furnace were 
shown. 

In the evening a banquet was given 
the society by the local members at the 
International Hotel. This was followed 
by a ball. | 

The convention met in regular session 
on Thursday morning, September 18, at 
the International Hotel, at ten o'clock. 

The first paper, that of Mr. D. H. 
Browne, on “Lamps and Other Accessories 
in Electrolytic Plants,” was read by Mr. 
W. McA. Johnson. This described some- 
what in detail the author’s experience 
with various types of mechanical pumps 
in this work. That found most satis- 
factory consisted of a simple pump, with 
ball valves, bedded in concrete. A satis- 
factory apparatus for evaporizing solu- 
tions was also described. 

In the discussion, taken part in by Dr. 
Keith, Messrs. Hering and Johnson, atten- 
tion was called to the use of air lifts 
in his work. President Richards spoke 
of the importance of the study of 
the mechanical appliances for electrolytic 
plants. 

The second paper of the morning was 


by Dr. J. Langley, on “Electrochemical. 


Polarization.” This was read by Mr. 
Potter, and described a series of experi- 
ments to determine the electromotive 
force of polarization by the usual con- 
denser and ballistic method. Experi- 
ments were carried out for various metals 
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and electrolytes. The results were plotted 
in curves and showed an increase in the 
electromotive force of polarization with 
the applied voltage until a final value was 
reached. The author defined polarization 
as the electromotive force set up by the 
chemical change caused by the current. 

In the discussion, taken part in by 
Messrs. Cowles, Hering, Potter and 
Richards, the various definitions of the 
term polarization were discussed. 

The third paper, by Mr. C. J. Reed, 
was, due to the illness of the author, read 
by Mr. C. Hering. This discussed from 
the author’s view-point the inconsistencies 
of the dissociation theory and described 
a rather elaborate experiment intended to 
show these clearly. 

In the discussion of this paper, by 
Messrs. Johnson, Hering, Cowles and 
Potter, it was thought that all factors 
had been considered and that other effects, 
such as heating of the electrolyte, had 
not been sufficiently guarded against. 
President Richards gave his idea of dis- 
sociation. This was that there was no 
breaking up of the compound, though its 
physical form might change, but there 
was merely the substitution of an electric 
force to hold the atoms together for the 
“chemic” force which existed before solu- 
tion took place. | 

After the close of this discussion Mr. 
A. von Isakovics offered the following 
resolution : 

It be recommended to the board of 
directors that it was the sentiment of 
the society that the next meeting be held 
in New York city. 

In seconding this resolution, Dr. N. S. 
Keith called attention to the fact that, 
except for Niagara, New York city offered 
the greatest opportunity to see electro- 
chemical operations of any place in the 
world. l 

The resolution was adopted. 

Mr. Carl Hering then moved that a 
resolution of thanks be extended to the 
local committee, the ladies’ committee, 
the Natural Food Company, the Elec- 
trical Lead Reduction Company, the Car- 
borundum Company, the International 
Graphite Company, the Niagara Falls 
Power Company, the Niagara Falls 
Hydraulic Company and the Atmospheric 
Products Company. 

The resolution was passed and the sec- 
retary instructed to transmit it to the 
various companies when the convention 
had adjourned. 

The next meeting of the society will be | 
held in April, when election of officers 
will take place. All nominations must be 
sent in before the end of this year. 
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Book Reviews. 


“Transactions of the American Institute 
of Electrical Engineers.” New York. 
American Institute of Electrical Engineers. 
Cloth. 1,044 pages. 6 by 9 inches. Numer- 
ous illustrations and diagrams. Supplied 
by the ELECTRICAL REVIEW at $5.75. 


This volume shows in its increased size, 
as well as in the character and number of 
the papers presented, the good work which 
has been accomplished by the Institute 
in the past year. Among the many ex- 
cellent papers presented at the annual con- 
vention, August, 1901, two, at least, may 
be considered as classics. One of these 
was the paper by President Charles Pro- 
teus Steinmetz upon “Theoretical Investi- 
gation of Some Oscillations of Extremely 
High Potential in Alternating High- 
Potential Transmissions.” The other was 
the paper by Mr. L. B. Stillwell, on “The 
Electric Transmission of Power from 
Niagara Falls.” This paper, giving as it 
does an historical sketch of the develop- 
ments at Niagara, contains practically the 
history of the development of electrical 
transmission during the last ten years. 
At the regular monthly meetings of the 
Institute, a number of important topics 
were discussed in papers presented by 
recognized authorities. These included 
very thorough studies of the problems in- 
volved in the distribution and conversion 
of electrical energy and in driving alter- 
nators by means of steam engines. The 
list of members shows a substantial in- 


crease, though not as great as could be de- 


sired. 


“An Alternating-Current Calculating De- 
vice.” F. G. Baum. Published by the 
author. Price, $1.00. 


This device, which is accompanied by a 
twenty-two-page pamphlet explaining its 
use, consists of a sheet of cardboard, five 
and one-half inches by seven inches, 
whereon is drawn a series of arcs and 
cross-sectionings. Over this is placed a 
sheet of transparent celluloid marked with 
ares, horizontal and radial lines. The two 
are joined by a fastener which permits the 
rotation of the upper sheet on the lower. 
By means of this arrangement the regu- 
lation of, any alternating-current system 
may be determined by inspection for any 
power-factor or percentage of full load. 
The resistance and reactance of the line 
must be computed before the device can be 
used. The pamphlet gives tables and 
curves for assisting these computations. 


Altogether, it is a very helpful and labor- 


saving arrangement, and its use will save 
much time and mental effort in deter- 
mining the regulation of transmission 
lines, transformers or other appliances in 
which resistance and reactance are present. 
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We, however, can not help pointing out 
the slipshod character of the workman- 
ship, both of the device and the pamphlet. 
The diagrams are rough and crude, and 
the lettering so poor as to be almost un- 
decipherable in some instances. The 
fastener, about which the celluloid sheet 
rotates, is of the flimsiest kind and may 
be expected to pull loose after very little 
wear. It is lamentable that such an ex- 
cellent device should have its usefulness 
marred by poor mechanical workmanship, 
and it is to be hoped that this serious 
fault will be remedied. 


“Handbook of Electrical Machinery Ap- 
paratus of United States Seacoast De- 
fences.” George S. Anderson, A. M., Cap- 
tain United States Artillery. Published by 


D. Van Nostrand. Size 9% by 5%. 161 
pages. 214 illustrations and diagrams. 
Price, $3.00. 


This book was written primarily for 
the use of electricians in forts and on 
battleships, and treats clearly and com- 
prehensively such subjects as are essen- 
tial to the understanding of the work and 
apparatus employed in the army and 
navy. The book contains much that is 
of value to electricians and electrical 
workers in general—though it is too 
elementary to be of any assistance to the 
engineer. Boilers, engines, both steam 
and kerosene generators, motors, switch- 
boards, the storage battery, searchlights, 
primary batteries, electrical signaling 
apparatus, telegraph and telephone ap- 
paratus, together with certain special de- 
vices, are all discussed, and rules for 
handling, operating and maintaining are 
given. l 

The work is admirably adapted for the 
instruction of a special class of electrical 
artisans, but is hardly to be recommended 
for general reading, unless the reader be 
interested in the applications of electricity 
in the situations mentioned. 

— oe 
The international Association of 
Municipal Electricians. 


The seventh annual convention of the 
International Association of American 
Electricians, to be held in Richmond, Va., 
October 7, 8 and 9, from present indi- 
cations is to be one of the most enjoyable 
and profitable meetings which the asso- 
ciation has ever held. The meeting will 
be called to order in the assembly hall of 
Murphy’s Hotel, on Tuesday, October 7. 
Addresses of welcome will be made by 
A. J. Montague, Governor of Virginia, 
and R. M. Taylor, Mayor of Richmond. 
At three o’clock of the same day the visit- 
ing ladies, accompanied by a committee 
of Richmond ladies, will be provided with 
carriages, and points of interest in the 
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city will be visited. On Wednesday, 
October 8, at three o'clock in the after- 
noon, the entire delegation will be given 
a trip down historic James River on the 
steamer Louise. On this trip dinner will 
be served on the boat. A fine programme 
has been arranged for the entertainment 
of the delegates. On the afternoon of 
Thursday, October 9, the delegation will 
be given a ride through the principal 
streets of the city to Lakeside Park, where 
luncheon will be served. 

Among the courtesies to be extended 
to the members of the association is the 
free use of the American Bell Telephone 
and Telegraph Company’s lines from 9 
A. M. to 6 P. M., on October 7%, 8 and 9, all 
conversations being held at the company’s 
office in Richmond. Similar courtesies 
have ‘been extended by the telegraph 
companies, all messages being counter- 
signd by either Frank B. Foster, secre- 
tary of the association, or W. H. Thomp- 
son, chairman of the executive committee. 
Free transportation over all street car 
lines has been extended by the Virginia 
Passenger and Power Company. In ac- 
cepting these privileges, special badges, 
which will be supplied in Richmond, 
must be worn. 


> 
Kansas Independent Telephone 
Association. 

About 150 delegates from various parts 
of the state of Kansas, as well as from 
Missouri and other states, attended the 
convention of the Kansas Independent 
Telephone Association, held in Kansas 
City, Mo., on September 11 and 12. This 
meeting was held at the invitation of the 


Home Telephone Company, of Kansas 
City. Mayor Reed delivered an address 
of welcome to the visitors, and asked the- 
cooperation of all the Kansas independent 
companies in promoting the interests of 
the new company. On adjournment, the 
association voted to hold its regular an- 
nual meeting in Topeka, Kan., during the 
month of January next. Among the ex- 
hibitors of telephone apparatus at the 
headquarters in Kansas City—the Coates 
House—were: The Sterling Electric 
Company, Stromberg-Carlson Telephone 
Manufacturing Company, Kellogg Switch- 
board and Supply Company, Central 
Telephone and Electric Company, of St. 
Louis, Illinois Electric Specialty Com- 
pany, Swedish-American ‘Telephone Com- 
pany and Electric Appliance Company. 
< 

Interstate Telephone Convention. 

At a mæting of the officers of the re- 
cently formed Interstate Telephone Asso- 
ciation, held a short time ago in Chicago, 
it was decided to hold the next convention 
in Chicago on December 10, 11 and 12. 
The exact place of meeting will be de- 
termined by a committee of which Dr. 
l. A. Lumpkin, of Mattoon, Il., and 
Charles E. Hull, of Salem, TIL, are 
members, 
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. HIGH-TENSION WORK IN THE FAR 
WEST.* 


BY GEORGE H. LUKES. 


(Concluded from page $71.) 

The cross-arms are made of selected 
kiln-dried Oregon pine six inches square 
and an overall length depending on the 
distance between wires. After passing 
through the dry-kiln they are placed in 
an enclosed boiler containing asphaltum 
oil and subjected to a temperature of 220 
degrees Fahrenheit for several hours. 
This preserves the wood, and at the same 
time increases the insulation of the pole 
top. The arms are gained into the pole 


a distance of one inch and are held in 
position by two five-eighths-inch through 
bolts, with cast-iron washers three inches 
in diameter under both head and nut. 
The cross-arms are surfaced all round and 
crowned on top to shed the water. The 
insulator pins are of oak, locust or euca- 
lyptus wood. The latter wood is univer- 
sally used on the coast on account of its 
immunity from attack by worms and 
bugs, even the deadly toredo not touching 
it. The eucalyptus pins are treated in the 
following manner. The timber is sawed 
into sticks three inches square and placed 
in boiling water for twenty-four hours. 
After being air-dried for several months 
it is worked up into pins. The pins are 
then placed in a vat of boiled linseed oil 
and kept at a temperature of 210 degrees 
Fahrenheit for several hours. The pins 
are sixteen and seven-eighths inches long 
- over all and the diameter of the lower 
shoulder is two and three-quarter inches. 
They are driven into the cross-arm with 
special care, a hard wood pin set being 
used. The pin holes in the arm are two 
and one-quarter inches in diameter and 
five inches deep, leaving one inch of solid 
wood below the pin. On each side of the 
pin, at a distance of three inches from the 
pin and two inches from the top of the 
cross-arm, one-half-inch carriage bolts are 
placed in order to prevent the arm from 
splitting when unusual strains are thrown 
on the pins. 

One very noticeable feature of the pole- 
line construction is the absence of guy 
wires. On account of the high voltage, 
the ordinary strain insulator is of no use, 
and the common practice is to use wooden 
struts. These are of timber six inches 
square fastened to a dead man buried 
five feet in the ground and bolted through 
the pole at the cross-arm. Sometimes, 
when a guy can not be avoided, the strut 
is used as an anchor, or if a guy is used 
timber six inches square and twenty feet 
long is inserted in the guy as a strain 
insulator. The poles are usually set 
about 130 feet apart, and whenever a 
small angle is made in the line two poles 
are placed close together in order to 
divide the strain. On all angles double 
arms are used and double cap pieces 
bound with wrought-iron bands support 


*Abstract of paper read before the Association of 
Edison Huminating Companies, September 9, 1902, 
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the top wire. In single construction the 
pole pin is usually driven into the top of 
the pole and a wrought-iron band driven 
down on to the pole to keep it from split- 
ting. In some cases a bracket pin three 
feet long and four inches square in sec- 
tion is bolted through the pole. 

The line is staked out by a surveyor, 
the poles are set with a plumb-bob, and 
foreman of construction carries a ther- 
mometer and a set of curves, from which 
he fixes the proper sag to give to the 
wires. The wires are placed at the points 
of an equilateral triangle. The wires are 
from thirty-six to forty-two inches apart 
and are spiraled, one-third of a twist be- 
ing made every mile. 

The insulator in common use is of the 
two-part type, the upper petticoat being 
of porcelain and the lower part of glase 
cemented into the porcelain. The upper 
petticoat is nearly flat and is provided 
with a rim and spout to drain the water 
clear of the cross-arm. The lower petti- 
coat is shaped like a truncated cone and 
protects the pin. This insulator measures 
eleven inches in diameter across the top 
petticoat and is eleven inches in height. 
When in position on the arm the wire is 
fifteen inches above the cross-arm. The 
general feeling among power transmis- 
sion men is that no insulator in use at the 
present time would be safe to use on 60,- 
000 volts. The large transmission com- 
panies intend to go up to 60,000 volts as 
soon as additional line capacity is needed, 
but as this means changing every insu- 
lator on their lines at an expense of sev- 
eral hundred dollars per mile they will 
delay action until they are reasonably sure 
that they have secured the proper insu- 
lator. 

Aluminum wire has been used largely 
for transmission purposes on the coast 
with good results. Owing to the high co- 
cflicient of expansion of aluminum, care 
must be taken in stringing the wires to 
allow sag enough so that the wire will not 
be too taut in cold weather. A pecu- 


‘liarity of aluminum wire which makes its 


use in small sizes objectionable is its low 
melting point. Aluminum melts at 1,157 
degrees Fahrenheit, copper at 1,929 de- 
grees Fahrenheit, and wrought iron at 
about 2,800 degrees Fahrenheit. When an 
iron wire falls across an aluminum circuit 
and makes a short-circuit the aluminum 
wire is melted through and the iron wire 
remains intact. Thus the trouble is 
cleared from the circuit, but at the ex- 
pense of opening the line. 

That pole lines are not absolutely re- 
liable, and, moreover, are expensive to 
maintain is shown by the fact that one 
company is seriously considering the plan 
of substituting a series of steel towers 
about ninety feet in height and 1,000 feet 
apart, the wires to be suspended from 
tower to tower and separated about nine 
feet. Although this construction will be 
more expensive than that of the ordinary 
pole line, it is thought that the decreased 
number of breakdowns and lower main- 
tenance and depreciation charges would 
warrant the extra investment. 

No large central station manager could 


~ start up on the good line. 
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afford to buy current even at a very low 
rate if the source of supply was not re- 
liable. This situation led to the construc- 
tion of duplicate transmission lines. At 
first two lines were installed on the same 
set of poles, but it was found that when 
trouble occurred on one line it was usually 
communicated to the other line, and so 
this practice has been abandoned and 
duplicate lines on separate pole lines are 
now considered necessary. Even with the 
introduction of duplicate pole lines the 
situation is not entirely satisfactory on 
account of the short shutdowns caused by 
the difficulties in switching high-tension 
lines. The switches in ordinary use are of 
the air-break type, and while it has been 
claimed time and again that they can be 
opened safely under load, yet the fact re- 
mains that it is dangerous to do so, both 
on account of the surges set up in the 
transmission line and the arc at the 
switch which is often disastrous. When 
one transmission line is held in reserve 
and trouble occurs on the line in use it 
takes some little time to switch in the 
good line. When the two lines are run 
in multiple and a short-circuit occurs the 
usual practice has been to either burn off 
the trouble or shut down the station and 
If the short- 
circuit is serious and is burned off the dis- 
turbance in frequency and voltage is 
usually sufficient to cause all synchronous 
apparatus at the end of the line to drop 
out of step. 

The problem of securing good regula- 
tion on long lines has been a very trouble- 
some one. Some of the difficulties due 
to inductive loads and charging currents 
have been overcome by the proper use of 
induction and synchronous motors com- 
bined with reactance coils connected 
across the circuit, but the facts remain 
that a railway load on the end of a long 
transmission line is a bad thing as far as 
regulation is concerned, and the time will 
come when the transmission companies 
will be forced to refuse railway business 
unless storage batteries are installed to 
keep down the rapid fluctuations in load. 

The transmission companies are whole- 
salers of electric current. They generate 
current, transmit it to the market and 
scll it in large quantities to the local com- 
panies, reserving the right, as a rule, to 
sell current directly to large power con- 
sumers. The usual method of charging 
is by the horse-power per year. The rate 
varies from $18 to $90 per horse-power 
per year. 

The future of long-distance high- 
voltage transmission in the West depends 
largely upon the development of oil as a 
fuel. If the production of the oil fields 
continues to increase so that oil entirely 
displaces coal as a fuel in certain sections 
of the country, it is evident that the price 
of fuel will be so lowered that the trans- 
mission plant will be unable to compete 
with local plants using oil as fuel. On the 
other hand, in certain sections fuel will 
always be high on account of high cost of 
transportation. It is in these localities 
that the power transmission companies 


will find their best field for growth. 


412 


ELECTRICAL REVIEW 


Vol. 41—No. 13 


Wireless Telegraphy by the Slaby-Arco 


VIEW of August 23 I described a sys- 

tem of wireless telegraphy invented 
by Professor F. Braun, of Strassburg, and 
in this article I propose to treat of an 
Opposition system designed by Dr. A. 
Slaby and Count Arco, of Charlotten- 
burg. 
Interest is attached to both these sys- 
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Fics. 1 AND 2.— REPRESENTING THE SENDING 
AND RECEIVING ANTENN Æ. 


tems, especially in Germany, in view of 
the recent litigation involving some of 
the fundamental principles. By a com- 
parison of the Braun and the Slaby-Arco 
systems it will at once be apparent that 
they differ materially, both in theory and 
in mechanical and electrical construction 
of the apparatus, though there is an in- 
evitable strain of similarity traceable not 
only in these, but in all systems of wire- 
less telegraphy. 

In a lecture delivered before the 
Allgemeine Elektricitéits Gesselschaft, in 
Berlin, on December 22, 1900, Dr. Slaby 
described his theory of “Syntonized and 
Multiplex Spark ‘Telegraphy,” a short 
résumé of which will assist in elucidating 
the appended description of the appara- 
tus. 

Tet A-B, Fig. 1, represent the sending 
and receiving wires or antenne of a wire- 
less telegraph system, and at a distance 
from each other; now, if high-frequency, 
high-potential currents are set up in the 
wire, ab, electric waves will be emitted 
in line perpendicular, to the plane of the 
antenna and when these impinge on the 
wire, o d, at B counter and syntonic elec- 
tric oscillations will be set up, the ampli- 
tude of which will follow a sine wave law 
between the free end and the ground, the 
greatest amplitude being at a and c, as- 


suming each wire to be Z in length (A 


is the length of the emitted wave), and 
b and d constituting the nodal point of 
the electric oscillations. 


System. 


By A. Frederick Collins. 


The sending and receiving wires possess 
a certain electrostatic capacity and in- 
ductance and if a wave is received et B, 
the frequency of which is different from 
that which the sending wire is tuned to 
obtain resonance effects, the oscillations 
set up will not be in rhythm and the ef- 
fects will be very feeble if not entirely nil. 

In order to produce a syntonic system 
it is necessary that the receiving wire 
should have the same capacity, inductance 
and resistance as the sending wire and 
that both should be of a length one quar- 
ter of the wave-length emitted. Since the 
point of greatest amplitude of the 
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Fie. 3.—Tue Comp.Lete RecEIvina WIRE. 


oscillation is at a, it is only logical to 
postulate that the coherer or other de- 
tector should be placed at this point in 
order that the maximum effect of a poten- 
tial difference may be utilized, but as the 
free terminal of the receiving antenna 
is often thirty or forty metres above 
ground it would be impracticable to place 
the coherer at this elevation; to overcome 
this objectionable feature Slaby extends a 
second wire (Fig. 2), B, at right angles 
to the receiving wire, A, connecting one 
of its terminals to the nodal point or 
earthed terminal of the receiving wire, 
and the opposite terminal to the coherer, 
C; the amplitude of oscillation at C, 
then, is exactly that of the free end of the 
receiving wire, A. The action on the 
detector by means of this arrangement is 
to produce oscillation potentials of great 
amplitude, while the tension of the oppo- 


site conductor plug of the coherer remains 
constant by its connection with the earth, 
which acts as a very large capacity, pro- 
ducing a potential difference of the great- 
est maximum value. 

To economize space the wire, B, may be 
coiled up, provided that care is taken to 
maintain the proper values of inductance 
and capacity between the wires, AB; the 
complete receiving wire system is shown 
diagrammatically in Fig. 3, in which A 
and B are the receiving wires as before, 
C the coherer, and D a coil formed by the 
wire, B, having a special winding, the ob- 
ject of which is also to increase the wave 
amplitude to larger dimensions than at 
the terminal, a; this is what Dr. Slaby 
terms a multiplier. E is a condenser hav- 
ing approximately a capacity 100 times 
that of the coherer; it is in series with 
the wire system and in parallel with the 
battery, F, and local indicating circuit, 
which includes the relay, G. By this ar- 
rangement false signals, caused by atmos- 
pheric variations of potential, are almost 
entirely eliminated, for the + and — 
charge at a b are equalized without pro- 
ducing oscillations in the receiving wave 
system. Another advantage of this 


Fig. 4.—THEORKETICAL DESIGN OF THE TRANS 
MITTER, 


method, it is pointed out, is that of em- 
ploving lightning rods for antennae in 
places where the former are already in use, 
and a third feature is the increase of the 
received oscillations by the multiplying 
coil, D. 

The oscillator system of the transmitter 
is similar to the receiver, consisting of an 
earthed antenna, although its function is 
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diametrically the opposite to the receiv- 
ing system. In the oscillator the low- 
frequency, high-potential currents pro- 
duced in the secondary coil by the inter- 
rupter is transformed into high-fre- 
quency, high-potential currents by means 
of the disruptive discharge through the 
spark-gap; electric waves are emitted and 


Fic. 5.—INSERTING A CONDENSER IN THE 
SYSTEM. 


propagated through space to the receiver, 
which, being in tune, or svntony, with it, 
responds to the fundamental harmonic 
tones. 

The transmitter is shown in its simplest 
theoretical form in Fig. 4. The coil, A, 
is an adjustable inductance which is em- 
ployed to regulate the fundamental tone 
of the transmitter, and, as a natural se- 
quence, the addition of this inductance de- 
creases, within certain limits, the perio- 
dicity of oscillation, thereby lengthening 
the emitted wave; C is the spark-gap, 
which is connected to the secondary of 
the induction coil (not shown) by means 
of the leads, BB’; AD represents a hori- 
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Fic. 6.—SHOWING IN DETAIL THE SEPARATE 
FUNCTIONS. 


zontal wire equal in length to the antenna 
and is one-quarter the length of the emit- 
ted wave; the wave-length may be fur- 
ther increased or decreased by the induc- 
tance coil, E. The period or frequency of 
the oscillations must be in exact tune with 
the oscillator system so that the maximum 
effect will be obtained by the oscillations ; 
namely, that the wave will have its great- 
est amplitude at the extreme end of the 
free antenna. 

As in the receiver, the physical appara- 
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tus may be made to take up a very little 
space by inserting a condenser in the sys- 
tem, as indicated in Fig. 5 at F. Similar 


C (Spark-gap Cut-out) 


(to the receiver) 
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mitter is much less than in the open oscil- 
lator type, such as were first employed in 


wireless telegraphy. 
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Fig. 7.—THE DIAGRAM OF THE OSCILLATOR SYSTEM. 


parts are lettered in accordance with Fig. 


4. By inserting the condenser, F, and the 


coil, E, the capacity and inductance may 


That the diagram of the transmitter 
may not appear too complicated, the pri- 
mary winding of the induction coil, with 


Fie. 8.—STORAGE BATTERY AND OPERATING APPARATUS, 


be made equal to that of the antenna; by 
this means the inductive radiation of the 
horizontal wire, AD, Fig. 4, is eliminated. 

The damping coefficient of this trans- 


its accessories—1. e., the primary con- 
denser, the mercury turbine interrupter, 
with its motor and variable resistance; 
Morse register, with magnetic blow-out, 
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and lightning arrester—is shown sep- 
arate (see Fig. 6) from that of the oscil- 
lator system or high-tension circuit, Fig. 

The primary winding, or inductor, is 
wound in accordance with the distance to 
which messages are to be sent. For dis- 
tances up to forty kilometres an induc- 
tion coil giving a maximum spark of 
fifteen centimetres is used, the inductor 
of which is fed by a storage battery, shown 
in Fig. 8, having a potential of sixteen 
volts, the coil operating on fifty to one 
hundred volts. For distances up to eighty 
kilometres a thirty-centimetre spark-coil 
is required and having a maximum load 
of one kilovolt-ampere, which may be an 
alternating current from a Grisson trans- 
former or a direct current made and 
broken by a turbine mercury interrupter. 
For greater distances the inductors have 
an output of three kilovolt-amperes. 

The condenser is connected in parallel 
with the interrupter, whether of the tur- 
bine type or the Grisson direct-current al- 
ternating converter, which delivers a pure 
alternating current, the wave-form of 
which may be varied within wide limits. 
The Morse key is fitted with a magnetic 
blow-out, which will be appreciated by 
operators who have had trouble with fused 
contacts when working with heavy cur- 
rents. The function of the lightning ar- 
rester needs no explanation. 

The oscillator system, Fig. 7, includes 
the antenna, a battery of Leyden jars, 
spark-gap, cutout, the secondary winding 
of the induction coil, by which the oscil- 
lator is excited, and a storm emergency 
switch. The battery of Leyden jars, A, 
shown in the photograph to the extreme 
left, and in the diagram, Fig. 7, in cross- 
section, consists of three, seven or four- 
teen jars contained in a cylindrical card- 
board case and protected by layers of felt. 
The jars are double, and each has a 
capacity of 0.001 microfarad. For trans- 
mitters having antenne twenty metres in 
length, three double jars will suffice; for 
forty-metre sending wire, seven double 
jars are required and for vertical wires 
of greater length fourteen double jars are 
used. The spark-gap, B, is earthed at 


E, as shown in the diagram, thereby elimi- . 


nating the dangerous physiological effects 
which might result if the body came in 
contact with the high-tension circuit. 
The sending wire consists of one or 
more rubber insulated leads, and, in order 
to obtain a larger radiating surface, ten 
per cent of the total length is wound into 
the form of a cylindrical cage at the free 
end. The spark-gap cutout, C, is inserted 
between the sending wire and Leyden jars 
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so that the connection between the oscil- 
lator, B, and the wire, D, may be auto- 
matically separated, while the receiver, F, 
is taking messages. It will be observed 
in both the photograph and the diagram 
that a few turns of wire are wound around 
the box containing the Leyden jars; this 
is termed the syntonizing coil. ‘The storm 
emergency switch is placed between the 
antenna and the sending and receiving ap- 
paratus and is kept open in stormy 
weather. 

The receiver, shown to the right in the 


ata aces aati. 


To the inductor 


Fic. 9.—SHOWING THE CONNECTION AT THE 
RECEIVER. 


photograph and schematically in Fig. 9, 
consists essentially of the electric wave 
system, the coherer and relay circuit, and 
the tapper and Morse register circuit. 
These two circuits will be easily trace- 
able, since the weak current circuit is 
shown in dotted lines and the heavy cur- 
rent circuit is represented by continuous 
lines. 

The receiving apparatus is connected 
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Fia. 10.—CURVE SHEET OF DISTANCE TO MAST 
HEGET. 


with the antenna, 1, by means of the cut- 
out, 2, as just described. Assuming 2 to 
be in contact with 1, the oscillations set 
up by the waves pass through 3, a regu- 
lating resistance, then through 4, an in- 
ductance coil, and finally impinge on the 
coherer, 5, the potential difference of 
which is maintained by the opposite ter- 
minal of the coherer leading to the earth, 
6, with the condenser, 7, intervening. 
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The relay, 8, is operated by the coherer 
cell, 9, which leads through the inter- 
rupter, 10, to the coherer, the circuit being 
completed through the branch coil, 4, the 
earth coil, 11, and the return to the re- 
lay. The heavy current circuit includes 
the battery, 12, the tapper, 13, the relay 
working contact, 14 (which includes the 
tongue), the polarizing battery, 15, the 
elements of which are connected in paral- 
lel, the Morse register, 16, and the call 
bell connected in parallel to the Morse 
register, but not shown. 

The Slaby-Arco coherer is of the 
vacuum type, protecting the filings from 
oxidization and keeping the filings per- 
fectly dry and movable; this condition 
allows the filings to be similarly grouped 
after each stroke of the decohering ham- 
mer. The terminal conductor plugs are 
of silver, fitted to a nicety into the tube; 
the terminals are of heavy platinum wires 
with metal caps fastened to the ends of 
the coherer. The pocket joined by the 
conductor plugs is V-shaped, and by this 
arrangement varying degrees of sensitive- 
ness and accuracy may be had, but the one 
always at the expense of the other. For 
instance, if the pocket holding the filings 
has its smallest part downward as a V, 
the filings fill up the greater part of the 
pocket, the pressure is increased and its 
sensitiveness is at its maximum; but if 
the pocket is inverted thus, A, the filings 
are spread over a larger surface, the press- 
ure is reduced, the sensitiveness is at its 
minimum and its accuracy at its maxi- 
mum. The coherer is arranged to be re- 
volved round its axis to obtain this ad- 
justment. 

The interrupter spring, 10, is switched 
in by the movement of the decohering 
tapper just before the ball strikes the 
coherer, so that the relay and coherer cir- 
cuit is opened and the tension of the 
cell 9 is removed from the coherer. The 
cell is merely a dry element, having a 
pressure of 1.2 to 1.5 volts; with higher 
voltages the accuracy of the coherer is 
destroyed, with less, the relay does not 
respond well. 

The coherer resistance is, when re- 
duced, about 2,000 ohms; the relay is 
wound to have normally the same resist- 
ance. The relay is of the Siemen’s polar- 
ized type, and in operation a permanent 
steel magnet energizes two cores of the 
coils so that the pole-picees have the same 
magnetic polarity. A tongue of soft iron 
is likewise magnetized by the permanent 
magnet, but to the opposite polarity since 
it is placed between the pole-pieces. Two 
contacts are provided, one a working con- 
tact and the other a stationary contact. 
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By varying the positions of these contacts . 


the tongue is brought into a state of un- 
stable magnetic equilibrium, so that when 
it rests against the stationary contact no 
current passes through the relay, but if 
a weak current passes through the coils 
the initial magnetism of one of the cores 
is increased and the other is weakened. 
In this way an exceedingly sensitive ad- 
justment may be had. 

Connected in parallel with the relay, 8, 
and the dry cell, 9, is the condenser, 7. 
Its capacity, compared with that of the 
coherer, is infinitely large. It is of the 
mica type, and its function is to take up 
any excess of potential which would other- 
wise be exerted on the coherer due to the 
inductance of the relay. The regulating 
resistance, 3, is inserted to decrease the 
effect of the received waves when tele- 
graphing over short distances. The 
switches 17, 18, 19 open and close the 
weak current circuit, the heavy current 


circuit and the antenna and ground leads. . 


The distance curve, shown in Fig. 10, 
is the result of tests to determine with 
precision the exact height of antenna re- 
quired to transmit messages over a given 
distance, and has been plotted with the 
utmost care. The curve represents the 
guaranteed maximum distance for tele- 
graphing over the sea with the Slaby- 
Arco standard station sets of medium size. 
Wide latitude is allowed for climatic 
changes and unfavorable conditions of the 
year, such as disturbances due to the hot 
summer months. That the curve may be 
relied upon is shown from the fact that 
it was found possible to transmit mes- 
sages between the Deutschland and 
Duhnen, a distance of 150 kilometres 
with antenna forty metres in height, 
whereas the curve gives the working dis- 
tance as eighty kilometres or a little more 


than half the absolute distance. 

Among the more. important wireless 
telegraph installations the Allgemeine 
Elektricitaéts Gesselschaft has made of the 
Slaby-Arco system may be cited that of 
equipping some forty vessels of the Im- 
perial German Navy, including the 
Hohenzollern, the German Emperors 
yacht; a number of ships of the Hamburg- 
American and North German Lloyd lines, 
besides supplying instruments to Austria, 
Sweden, Norway, Portugal and Chili for 


the marine service, to Russia for the © 


postal telegraph service and to Denmark 
for connecting a lightship with a light- 
house a distance of thirty kilometres. A 
most interesting installation of the Slaby- 
Arco system is that in operation between 
Zagspitze, the highest mountain in Ger- 
many, and Eibsee, a station 2,000 metres 
below. Besides those noted, many minor 
installations are in operation doing 
routine service with as much accuracy as 
one would expect of a wire equipment. 


dimensions are all known. 
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THE DESIGNING OF TELEPHONE 
APPARATUS-—Ill. 


BY W. A. TAYLOR. 


Fig. 3 represents a well-known type of 


transmitter, in which D is the diaphragm, ` 


A is the back electrode rigidly fast to the 
bridge, F; E is the front electrode which 
is attached to the diaphragm, C is the 
granular carbon and B is a band of felt, 
flannel or other fabric which is wrapped 
around the electrode in such a way that 
it retains the granular carbon. Now as 
long as the diaphragm has no tension 
upon it and there is no rubber gasket 


around the edge it may be possible to — 
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know the distance between electrodes. 
But suppose that the diaphragm is sup- 
ported in place by the damping spring, 
G, and that it has a rubber gasket, H, 
about the edge. It will then be impossible 
to tell the distance between the electrodes. 
Another point is that in some of the in- 
struments the felt, B, will press tightly 
against the diaphragm while in others it 
will not. This will tend to make a differ- 
ence in the action of two instruments. In 
this type of instrument there is always 
a danger of the granular carbon getting 
away, especially if of very small size. 
As another style let us take up the 


Bell long-distance or solid-back type. 
There are many of similar design, 
but this will serve as the type. 


Fig. 4 is a drawing showing the ces- 
sential points of the instrument. It rep- 
resents a very fine example of mechanical 
design, as when it is assembled its 
A is the dia- 
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phragm, B is the button or carbon recep- 
tacle, C is the bridge. It will be noticed 
that the front electrode is mounted upon 
a small diaphragm, D, which is of mica. 
This electrode is also fastened to the dia- 
phragm, A. The back electrode ie fas- 
tened to the bottom of the cup. From the 
rear of the bottom a shank extends 
through the bridge, C, where it is fas- 
tened by means of a set screw. The usual 
damping springs (not shown) are applied 
and the rubber gasket, F, is also present. 
In assembling, the gasket is placed around 
the diaphragm, then the button is fas- 
tened to the diaphragm and the whole 
is placed in position and the damping 
springs put on. The bridge is now 
slipped over the shank of the button, and 
the ends screwed down tightly. The con- 
tacts of the button are then shaken up 
so as to be sure that it is not packed and 
the set screw, G, is tightened. The elec- 
trodes, in this process, have not changed 
at all in their relation to each other, and 
in case at any future time the diaphragm 
gives somewhat so there is a tension on 
the mica the set screw is merely loosened 
and then tightened again. 

The retaining-cup of the transmitter 
should present a neat appearance, as it 
is always in view. The outlines should 
be tasteful and as small as is consistent 
with the size of the apparatus which goes 
inside of it. The parts are usually a 
front and a back casing. This front, as 
is seen in Fig. 4, is better of cast metal. 
The back is usually a stamping. In any 
case the material should be strong and 
stiff enough so that it will not vibrate 
with the voice. Another point lies in 
the space between the diaphragm and the 
front. This spacing should be made 
small, as is shown in Fig. 4. If made 
large it makes the case most too large 
and also is apt to give rise to a disagree- 
able echo in the instrument. This spac- 
ing need not necessarily be more than 
three thirty-seconds of an inch. The 
mouthpiece need not be made large. A 
medium sized mouthpiece is much better 
than a large one. Here, again, a bad echo 
is made with the large mouthpiece. The 
small mouthpiece looks better and is 
better. It is a good idea to have a perfo- 
rated guard in the bottom in order to 
protect the diaphragm. 

Mention has been made of local bat- 
tery transmitters and central energy 
transmitters. The whole difference be- 
tween these two types of instrument lies 
in their resistance. In the local battery 
transmitter the normal resistance 1s in 
the neighborhood of fifteen ohms. The 
central energy instrument has a normal 
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resistance, in the best cases, of about 
seventy or eighty ohms. The variation 
in the resistance of the local battery 
transmitter runs from five ohms to thirty 
ohms, while in the central energy trans- 
mitter the resistance may vary from forty 
ohms to 300, according to the pitch and 
loudness of the voice waves. With the 


local battery transmitter the current sup- . 


plied is usually only about three volts and 
the change in the current is very great, 
owing to the low voltage. In the above 
transmitter the greatest current would be 
one-third ampere and the least current is 
one-tenth ampere, a change of 0.233 am- 
pere. 

In the case of the central energy trans- 
mitter the variation must be great, as 
there has to be a considerable resistance 
on the line and in the switchboard circuits, 
so the resistance introduced must be a 
very appreciable portion of the circuit. 
For example, suppose a battery power of 
thirty volts supplies the system. There 
are 100 ohms resistance through which 
this current passes in going through the 
switchboard, and fifty ohms resistance in 
the line and induction coil. The whole 
resistance, exclusive of the transmitter, is 
then 150 ohms. With the minimum re- 
sistance of forty ohms in the transmitter 
the current flowing will be 30 + 190 or 
0.158 ampere, and at the higher resistance 
the current will be 30 =- 450 or (.66, 
showing a current change of 0.092 am- 
pere. It will be seen that a local battery 
instrument used in place of this instru- 
ment would have indicated a change of 
only 0.027. 

Some authorities have stated that it is 
the great proportionate change in the cur- 
rent which produces the best results. This 
is a mistake. It is true only when the 
larger quantities of current are considered. 
For instance, if the normal flow of current 
was 0.05 ampere, and this flow varied 
when the transmitter was in use from 
0.025 to 0.075 that would be a large pro- 
portionate change of 3 to 1, but a dif- 
ference of only 0.05 ampere. It is the 
large difference between the maximum 
and minimum current which determines 
the talking qualities. In the case where 
induction coils are used it is the differ- 
ence in the ampere-turns maximum and 
minimum which determines the transmis- 
sion. 

In making up a design for a trans- 
mitter, if the above suggestions have been 
carried out, a number should be made up 
as closely alike as is possible to determine 
and then each should be tried carefully 
to see if they all give the same results; if 
not, those which vary should be thrown 
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out and others substituted till eighteen or 
twenty are obtained, which are as nearly 
alike as possible as to their strength of 
transmission. It is possible that these are 
not giving the best possible service, so 


‘leave several as they were and vary the 


distance between electrodes in the others, 
getting several different distances both 
greater and less than the original distance. 
Now try these against each other, using 
the same grade of granular carbon and 
pick out the best. In the next test vary 
the quantity of granular carbon. Then 
vary the size or grade of granular carbon, 
and finally sift the investigation till the 
best is found. It is possible to get a dis- 
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tance between electrodes so close that the 
granules pack too easily and still have 
the transmitter talk louder than the rest, 
but this must be allowed for, as it is better 
to sacrifice a little loudness in order to se- 
cure freedom from packing. Then there 
is the articulation test, which is the test 
as to whether a party at the far end of 
the line can understand perfectly. In mak- 
ing this test, unusual words with many 
consonants are given; the listening party 
should not have any knowledge of what 
the words are to be, nor should he be able 
to guess from the sense of the conversa- 
tion. Figures are good to use. Make up 
a list and have the listening party copy 
them, then compare the two lists. In 
making the test, between instruments, the 
circuit should be connected so that the 
tester may quickly shift from one to the 
other, as otherwise it will not be possible 
to distinguish small differences. The ear 
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has a very short memory. It is not pos- 
sible to get good results when the party 
doing the talking is also doing the listen- 
ing. The sound of his own voice will con- 
fuse him, and, then, knowing which in- 
strument he is using he will be apt to 
be prejudiced. It takes two to make a 
proper test, the one to be out of sight 
and hearing of the other. The party lis- 
tening should not know which instrument 
is being tested. In this manner, by mak- 
ing dozens of combinations and changes, 
the transmitter question may be thrashed 
out. It is not the question of a day to 
make a decision, but one of. months of pa- 
tient and careful investigation. The in- 
struments should be tested over long lines 
as well as short ones. It may be said 
that a transmitter working well over a 
short line and a long one will work well 
on all intermediate distances. 
THE RECEIVER. 
After the transmitter the receiver is 


_hext in importance toward the success of 


a telephone. Nearly all the receivers now 
in use by independent telephone com- 
panies are of the two-pole type. 

The double-pole receiver consists of a 
horseshoe-shaped piece of steel strongly 
magnetized with Norway or Swedish iron 
pole-pieces upon which the coils of wire 
are wound. The ends of the poles are 
placed as closely as possible to a thin iron 
diaphragm. Fig. 5 shows a sketch of the 
magnets which is usually used, and in- 
cludes the iron pole-pieces. A represents 
the permanent magnet which has a cross- 
section, as shown in D. This steel is 
usually five-eighths of an inch wide and 
one-fourth of an inch thick. E represents 
the cross-section of another shape of the 
steel which was used extensively some 
veara ago and has largely fallen into dis- 
use, not because it is of poorer grade, but 
because the other shape is usually sold 
cheaper. 

The permanent magnet is usually 
formed up in a punch.press, being heated 
red hot first. It is difficult to bend the 
steel cold on account of the shortness of 
the turn. After the magnet has been 
properly formed and the machining nec- 
essary is finished it is heated to a cherry 
red color and plunged into cold water. 
In doing this tempering the magnet is 
held in the tongs at the two ends, a gauge 
having been placed between to prevent the 
two legs from pressing together. If the 
magnet is merely thrown into the tank it 
will warp out of shape and there will be 
no two of them alike. In chilling the 
steel it should be agitated rapidly in order 
to make it cool quickly and uniformly. 


After the chilling, the magnet is ready 
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for charging. This is usually done upon a 
strong electromagnet. This electromag- 
net has two parallel poles eight or ten 
inches long and close enough together to 
allow the receiver magnet legs to span the 
space between. The poles should be made 
adjustable so that the air-gap between 
may be varied for the various sized mag- 
nets which it may be necessary to charge. 

There are various methods of charging. 
One way is to place the magnets upright 
upon the electromagnet and allow half a 
dozen or more to remain across the poles 
for a minute or more when they are re- 
moved, having first placed a keeper 
across the poles. Another way is 
to do in a similar manner, except 
the magnets are rapped sharply 
with a mallet, no doubt in order 
to agitate the molecules in order that they 
may more readily arrange themselves in 


we, 
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is an analysis of a first-rate grade of mag- 
net steel: 


Silicon not less than yy %, not more than 4, 4%. 
Sulphur not more than ,;§, 4. 

Phosphorus not more than ,j, %. 

Manganese not less than y$ % or more than 1 ¢. 
Carbon not less than „$$ ¢ or more than 4y 4. 


Steel made after the above specifica- 
tions will work very nicely for all perma- 
nent magnets. 

Tungsten steel has been used for this 
punpose, but it is very expensive and not 
as strong as the other kind. The main 
virtue of-the Tungsten steel lies in the 
fact that its magnetism remains of a more 
uniform strength for a long time. For 
this reason it is used in the manufacture 
of electrical measuring instruments where 
great uniformity is demanded. 

The formed receiver magnet in the 
average double-pole receiver is usually 
from three to three and one-half inches 


Nie al 


Fig. 5. 


the magnetic field. The third way, and 
the way that the writer has had the most 
success with, is to magnetize them one at 
a time, holding them in an upright posi- 
tion and wiping them across the poles of 
the charging magnet lengthwise, keeping 
the legs astride the air-gap, then, after 
wiping in this manner six or eight times, 
lay the magnet on its side and place a 
keeper across the poles and remove. In 
wiping across the poles of the charging 
magnet lift the magnet at the end of each 
stroke and return to the starting point. 
It will not do to open the circuit of the 
electromagnet when the magnets are 
charged, as it will almost entirely de- 
magnetize them on account of the strong 
self-induction current which is set up. 
Recently great progress has been made 
in the manufacture of magnet steel. It 
is a rather difficult matter to get the steel 
exactly as it is wished. A noticeable 
amount of sulphur or phosphorus is very 
harmful, and there must be the right 
proportions, manganese and carbon. If 
not of the right composition, the steel, 
while it may possess good magnetic quali- 
ties, will fly to pieces while tempering, 
making an expensive loss. The following 


long, not including the pole-pieces. In 
the designing of the receiver the magnet 
must not be made too short or there will 
be danger from depolarization from the 
currents passing through the coils. A 
long magnet will not be influenced be- 
yond a short distance from the poles by 
any ordinary current which passes through 
the coils. Now, if the magnet is very 
short it may be influenced throughout its 
entire length and the result is a neutral 
magnet. ‘This is one reason why watch- 
case receivers give so much trouble from 
demagnetization. 

Part of the magnet are the pole-pieces. 
These should be thoroughly annealed so 


as to eliminate residual magnetism, mak- . 


ing the magnetic reluctance very low in 
order that any positive or negative im- 
pulse may quickly affect the iron. As 
before stated, the pole-pieces should be of 
the finest grade of Norway or Swedish 
iron, present a small cross-section and be 
made as thin as is consistent with good 
mechanical construction. If the poles are 
thin there is less danger of the neutral- 
izing effect of eddy currents. They should 
not be placed too close together to avoid 
magnetic leakage from pole to pole. As 
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a general thing the winding determines 
the distance. They should be as close as 
the winding will allow. 

In Fig. 5 the pole-pieces are shown by 
B. In the best cases the dimensions are 
about one-sixteenth inch thick, one-half 
inch wide and only long enough to permit 
the heads, c, of the spool and the coil. The 
heads are of oval shape, and the one next 
the end is of metal lined with fibre or 
rubber. The lower head is usually of 
fibre, and sometimes of metal with fibre 
or rubber lining. The core B is usually 
insulated by several turns of paper. 

The following is a sample analysis of a 
good grade of Norway iron used for the 
cores of telephone electromagnets: __ 


Silicon 20420555568 .005 per cent. 
Sulphur............. .000 
Phosphborus.......... -000 “ 
Manganese.......... .000 “ 
Carbon.............. 010 “ 
TPN e233 edacidn ca vues 99.985 ‘ 
100.000 “ 


In annealing the iron the following 
process is an excellent one. The parts to 
be annealed are placed into an annealing 
pot and packed carefully in iron filings 
or turnings so that none of the parts 
touches the sides of the pot. The cover is 
then sealed on with fire-clay and the 
whole placed into the annealing furnace. 
The pot is usually made of cast iron, 
though sometimes of boiler iron. The 
pot and contents are heated to an almost 
white heat and kept that way for ten 
hours when the whole furnace and con- 


tents are allowed to cool slowly. If the 
pots are large, say, about a cubic foot or 
more, they may be withdrawn from the 
furnace and allowed to cool on the floor. 
When entirely cool the articles may be 
taken out. If these rules are followed 
carefully the articles will be very soft and 
almost white. If there is any scale on 
them the annealing has not been properly 
done, neither should annealed pieces he 
blue. It is needless to state that the 
iron turnings or filings, in which the 
pieces to be annealed are packed, should 
be from wrought iron or very low carbon 
steel. Any material amount of carbon 
would case-harden the articles. 
—— M ou 


Credit Where It Is Really Due. 
[From the N. Y. Sun.) 

At last the “hello” girl who is prompt 
to answer the ring and accurate to give 
the right number has been discovered in 
Muscatine, Ilowa.—Albany Argus. 

Fashionable perhaps, but cheap, per- 
nickety and poor tempered. The genus 
“hello girl?” is a marvel of promptness, 
clear-headedness and attention. She is an 
honor to her sex. Put yourself in her 
place and think it over, if you are dis- 
posed to fret yourself in the manner of 
our contemporary in Albany. 
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Pumping Plant for Condensing Water. 

The condensation of steam in the large 
quantities required in electric power sta- 
tions is often a difficulty in those cases 
where a central site is selected. Mr. 
Charles Hopkinson, in a paper read at the 
Institution of Mechanical Engineers, 
states that the discharge of aqueous vapor 
in large quantities is intrinsically and 
legally a nuisance. This objection has 
caused trouble to users of cooling towers, 
and was the reason for abandoning the 
cooling-tower scheme as part of the New- 
castle tramway power plant. As an 
alternative it was decided to pump from 
the River Tyne, distant some 500 yards 
horizontally and eighty-six feet vertically 
from the engine-house, and to utilize the 
energy of the water flowing back to the 
river. Accordingly, after the usual for- 
mality of the advertisement and reception 
of bids the system was adopted, designed 
to supply at present 75,000 gallons per 
hour, and to be conveniently capable of 
supplying from 150,000 to 200,000 gal- 
lons per hour. The plant consists of three 
Mather & Platt single-chamber high-lift 
centrifugal pumps. ‘These are driven by 
shunt-wound motors, assisted by turbines 
on an extension of the pump and armature 
spindle. In these pumps water enters the 
revolving wheel axially and symmetrically 
on each side so that axial thrust is elim- 
inated. The water then traverses the 
curved internal passages between the 
veins, and is discharged tangentially at 
the periphery into a stationary guide ring 
of special construction. The article is 
fully illustrated and is supplemented by 
curve sheets showing the ratio of total 
head and feet and revolutions per minute, 
and gallons delivered per minute.—T'he 
Electrician (London), September 5. 

| a 
The Nature of the Coherer. 

In this note, presented by Mr. J. Fenyi 
to the French Academy of Sciences, are 
described the results of an interesting 
study of a small coherer formed of steel 
needles. If four of these coherers are 
placed in parallel they behave as one in- 
strument. This arrangement will work 
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perfectly, provided the potential of the 
battery does not surpass one-quarter of a 
volt. With a difference of potential of 
one volt, it ceases to act. On the contrary, 
if four of these coherers are placed in 
series they will work satisfactorily upon 
a circuit with a difference of potential of 
one volt. In fact, any voltage can be 
used successfully by increasing the num- 
ber of coherers in a proportion of four to 
each volt difference of the potential in the 
circuit. The properties of a coherer hav- 
ing only one point of contact can, in a 
manner, explain the operation of the usual 
coherer formed of filings or carbon par- 
ticles. The small particles of metal are 
placed, as it were, in series. As is well 
known, the coherer is not a perfect in- 
sulator, but allows a small current to 
pass. There is here a gradual fall of po- 
tential from particle to particle, accord- 
ing to their number. These filing co- 
herers can be used in circuits having one 
or more cells. The behavior of the usual 
coherer is similar to that of one built up 
by a series of needle coherers. However, 
in the first case, the number of contacts 
is unknown and can not be varied, while 
by the use of needles the number of con- 
tacts can be anything desired. The use 
of needle coherers, however, gives the ex- 
perimenter entire control of the sensibility 
of the instrument and enables him to se- 
cure certain results at all times. It is 
known that sifting the filings increases 
the sensibility of the coherer. The effect, 
however, is attributed to the dulling of 
sharp points by this process, and not to 
the uniformity of size. Needle coherers 
work satisfactorily even when a fairly 
large current is passing through them. 
This property enables the arrangement of 
the circuits to be very simple. Thus, a 
coherer having six points of contact, and 
placed upon an electric bell which is con- 
nected in series in the circuit, will oper- 
ate satisfactorily. The striking of the bell 
suffices to decohere the needles. By plac- 
ing a Morse receiver in parallel with the 
bell an equipment is obtained which can 
be used satisfactorily for experiment in 


the laboratory. An arrangement of this 
kind will also serve to indicate the ap- 


proach of distant storms. The experience . 


in the use of this apparatus has shown 
that its sensibility is determined by the 
length of the insulated conductor.— 
L’ Electricien (Paris), August 9. 

a 


Development of Arc Lighting Apparatus 
from 1810 to 1902. 


This first section of a paper read by 
Mr. W. D'A. Ryan before the Canadian 
Electrical Association traces the history 
of are lighting from 1810 to 1878. The 
article is fully illustrated and gives an 
interesting review of the art. Until the 
invention of the groove cell in 1836, and 
the Bunsen, in 1842, the voltaic arc was 
shown as a laboratory experiment only. 
After the invention of cells which could 
maintain an are for a considerable length 
of time attention was drawn to its possible 
use for lighting. Many patents were 
taken out from 1840 to 1860. In the 
earlier types regulation was bv hand only 
and the lamps of no practical value. In 
1847 Staite patented a lamp in which the 
feed was controlled by the strength of 
the current. Others of this class fol- 
lowed, Gaiffe, in 1850, introducing a 
focusing lamp. Siemens brought out his 
differential solenoid lamp in 1855. This 
was followed by a number of types, few 
of which were at all practical. A concise 
history of the development of the arc ma- 
chine is then given, beginning with the 
early form invented by Hyppolite, in 
1833, in which a permanent magnet was 
revolved below a pair of solenoids. Then 
followed the addition of more solenoids, 
and the use of more magnets giving the 
multipolar type of magneto machine 
which reached its highest development in 
the famous Alliance machine. An inter- 
esting motor built by Elias, in 1842, is 
described. This was practically two 
gramme rings, one within the other, but 
unfortunately it did not occur to the in- 
ventor to try the machine as a generator, 
and the self-exciting dynamo was not 
discovered until twenty-five years later. 
The early types of Siemens, Brush and 
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Thomson-Houston machines are de- 
scribed, and a brief account is given of the 
various types of “candles” tried in the 
later seventies.—The Canadian Electrical 
News, September. 


a 
The Internal Combustion Engine. 


In this article Mr. E. C. de Segundo 
discusses the application of the internal 
combustion engine and its advantages. 
There can be no doubt as to the great 
future which is opening for the internal 
combustion engine as a rival to the steam 
engine, especially owing to the many suc- 
cessful systems of production of gas of 
low calorific value. Attention is called 
to the many instances where waste gases 
of blast furnaces are available. It is cal- 
culated that in the whole of Germany, 
where some 8,000,000 tons of pig iron are 
made per year, about 600,000 horse-power 
should be available. The great advantage 
of the internal combustion engine lies in 
the wide range of temperature within 
which it is possible to work, and in the 
greater possibilities of thermal efficiency 
as compared with the steam engine. The 
recent successful application of highly 
superheated steam has somewhat modified 
this advantage, but whereas a steam en- 
gine, even when working with superheated 
steam, has reached a stage of develop- 
ment which approaches the limit of pos- 
sible heat efficiency, the present state of 
the combustion engine is still within the 
limit. From certain tests quoted, it is 
pointed out that one engine gave one brake 
horse-power-hour, with a heat efficiency 
of 23.73 per cent, while in another case 
the heat efficiency was 25.6 per cent. In 
the case of a triple-expansion engine, 
using slightly superheated steam, the in- 
dicated heat efficiency was between seven- 
teen and eighteen per cent. The mechan- 
ical efficiency was about eighty-five per 
cent, thus giving a brake heat efficiency of 
only fifteen and one-half per cent. Mr. 
C. J. Hobbs has given a calculation of the 
thermal efficiency of the ideal engine, 
working under temperature conditions 
which obtained in these steam trials. The 
ideal efficiency was found to be 24.2 per 
cent, making the actual efficiency ratio 
75.77 per cent. This would appear to 
leave a considerable margin for improve- 
ment in the steam engine. With more 
highly superheated steam better results 
would have been realized.—Zlectrical 
Review (London), August 29. 

a 


Economy in the Use of Oil. 
To obtain economical results there 
should be a uniform method of taking 
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care of journal boxes in the several yards 
of any large railroad system. But so far 
as the writer, Mr. S. J. Dillon, has been 
able to observe, each yard foreman seems 
to have a system of his own. The men 
who take care of journal boxes should be 
intelligent and reliable. The oil-house 
and its accessories should be kept in a 
neat and clean condition. Instructions to 
men should be plain and, where possible, 
accompanied by intelligent drawings or 
diagrams demonstrating the practice to 
be followed. A complete record should 
be kept of the hot journals occurring in 
the territory for which the oilers are re- 
sponsible, and each journal which is 
chargeable to the oiler marked up against 
his record in the oil-house, where it is 
constantly before him. A very important 
factor in the care of journal boxes is to see 
that none of the old packing removed is 
thrown away. All the old waste removed 
is accumulated and the oil extracted 
which is used for soaking the waste. An 
illustration accompanying the original 
article shows an oil extractor which has 
been used with great success. This con- 
sists of an air-tight wooden box of any 
desired dimensions, inside of which is an 
oil-tight iron box with steam pipes built 
up on all sides. The old waste is placed 
in the iron box about three-quarters of 
the way to the bottom of this iron box 
and gauze is suspended, forming a tray 
upon which is placed the old waste. The 
portion of the iron box beneath the net- 
ting becomes an oil chamber. into which 
the filtered oil drops under the heating 
of the waste. A pipe and spigot connect 
the iron box with another box adjacent, 
in which is placed a pail which gathers 
the oil. By this method the old waste is 
made perfectly dry and in such a condi- 
tion that .the dirt or sand is easily re- 
moved, and it is said to give much better 
satisfaction than the squeezing method 
which has been used quite extensively.— 
The Railroad Gazette (New York), Sep- 


tember 14. 
A 


Maintenance of Electric Accumulators 
for Traction. 
the 


Accumulators have been made 
scapegoat for all automobile troubles. In 
petrol motors stoppages are attributed to 
failure to ignite, in electric motors, the 
battery is exhausted. That these troubles 
are largely due to neglect is the conten- 
tion of Mr. A. Delasalle in this article, 
and he gives an excellent set of rules for 
the proper care of the batteries. Batteries 
used with petrol motors for ignition 
should be small and light and capable of 
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retaining their charge for a long time. 
The same care is needed as for those used 
for operating electric motors. It is im- 
portant that they should not be left stand- 
ing on closed circuit. They should never be 
tested by connecting an ammeter across 
the terminals as this indication meane 
nothing and is injurious to the battery. 
Batteries used for electric motors are al- 
ways of the Faure type. The density of 
the electrolyte should not be more than 
28-29 degrees Baumé, and not 32-30, as 
is often the case. While this latter den- 
sity gives a higher voltage it is more apt 
to cause sulphation. The battery should 
only be taken out when both the capacity 
and the allowable rate of discharge are 
sufficient for the trip. When a stop be- 
comes inevitable it is better to stop at the 
first suitable place rather than completely 
discharge the batteries and thus make any 
further movement impossible. The most 
frequent source of trouble is sulphation 
of the batteries. This can generally be 
cured by charging at the rate of one-half 
to one ampere per square decimetre of 
anode surface in an electrolyte of 10-12 
degrees Baumé. After charge, remove 
the electrolyte and. replace with normal. 
If this is not successful charge in an elec- 
trolyte of three to four degrees Baumé, 
to which add sulphate of soda to bring 
the density up to ten degrees. If this is 
not successful, completely discharge by ` 
short-circuiting and then charge in the 
opposite direction. After fully charginz, 
slowly discharge and recharge normally. 
This method never fails, but requires skill 
and care. Excessive discharging may 
loosen particles of active material and, 
these falling out, may short-circuit the 
plates. This fault should always be 
watched for. Faure cells should be in- 
spected after every fifty discharges, 
Planté cells after every 100 discharges. 
Short-circuits are easily detected by the 
voltmeter, the faulty cell showing a lower 
voltage and lower resistance than the 
others., Occasionally it is necessary to 
brush the plates to remove the sulphate. 
When the plates are in good condition the 
positive is a black brown and the active 
material hard. The negative is bright; 
the active material should easily pass a 
pin. If it is necessary to let the battery 
stand for a long time, either fully charge 
and then replace the electrolyte by dis- 
tilled water or discharge the battery until 
the voltage is not more than 1.2 per cell, 
then draw off the electrolyte and wash 
the plates with water.—L’Electricien 
(Paris), August 23. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


The Manufacture of Incandescent 
Lamps. 


While the process of manufacturing in- 
candescent lamps may be well known to a 
large number of the average readers, it 
will probably be of great interest to many 


~ 


Fig. 1.—FILAMENT. 


ta beeome acquainted with the methods 
employed by the manufacturer of a stand- 
ard lamp which has, for a long period, 
held a very popular place on the market. 
Technical publications have from time to 
time described the manufacture of this 
important piece of electrical apparatus, 
but the manufacturer, as a rule, has not 
disclosed in detail the structural course 
of precedure. 

The Sawyer-Man Electric Company, 
New York city, has recently produced a 
booklet describing incandescent lamps. 
In addition to the fact that the book is 
a handsome addition to the literature on 
this subject, it embodies many features 
which make it especially valuable to any 
one interested in electrical progress. A 
brief introduction relates the more im- 
portant facts, describing the development 
of the incandescent lamp, with which the 
names of Sawyer and Man have been 
closelv associated from the beginning. An 
historical sketch describes and illustrates 
the evolution of the incandescent lamp 
from its first inception. . 

A chapter on how an electric lamp is 
made is probably that which will interest 
the general reader to the greatest extent. 
The nature and relation of the parts of a 


APPARATUS. 


lamp, and the duty each has to perform, 
are touched upon in this sketch. From 
this the reader will see that the incandes- 
cent lamp, although delicate in appear- 
ance, is simple in principle and amply 
provided with strength in every particu- 
lar. The filament, or thread of carbon, 
which is the source of light, is the most 
interesting and by far the most important 
detail. As the result of twenty years of 
careful investigating and experimenting, 
a filament is now made which is so tough 
that it is not affected in any way by the 
rough usage to which it is subjected dur- 
ing the life of the lamp, so elastic that 
when forced out of its moulded shape it 
will spring back like steel wire, and so 
enduring that in the finished lamp it will 
glow with almost undiminished brilliancy 
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Fie. 2.—SHorT TuBE BEFORK FusING IN THE 
PLATINUM LEADING-IN WIRES. 


for many hundred hours at a temperature 
of from 1,500 to 1,600 degrees centigrade. 

To form the filaments a solution of cel- 
lulose is squirted through dies, emerging 
from the dies in the form of fine threads, 
which, when dried, are tough and flexible. 
After being formed into the shapes de- 
sired for use in the lamps, the threads 
of cellulose are packed in crucibles with 
carbon dust, and subjected to intense 
heat for many hours, which completely 
chars the cellulose and, so to speak, leaves 
only the carbon skeleton of each thread. 

Fig. 1 shows the cellulose filament as 
it is squirted from the dies and also after 
it has been moulded into the form in 
which it is to be used in the lamp. 

The carbon skeleton thus formed is not 


immediately a serviceable material. Cer- 


tain mechanical weaknesses make further 
treatment necessary. ‘This consists in 
suspending the filament in an atmosphere 
of hydrocarbon vapor, at a pressure re- 
duced considerably below that of the at- 
mosphere by means of an air pump. Then 
there is passed through the filament for 
a half second a current of electricity of 
sufficient strength to bring it to incan- 
descence. At this very high temperature 
the hydrocarbon vapor is decomposed, 
carbon in a form resembling graphite 
being deposited on the filament. Before 
treating, all filaments vary more or less 
in diameter. At points of smaller diam- 
eter the resistance is greater, and more 
heat is generated than at other parts of 
the filament. These points, being at a 
higher temperature, would disintegrate 
and break long before the rest of the car- 
bon had served its useful life. During 
the process of treatment, however, these 
hotter portions decompose the vapor more 
rapidly than the rest of the filament does, 
and it follows that in this manner they 
are built up by the deposited carbon. The 
result of this process is that the thread 
now possesses a remarkably uniform 
structure. This method of treating fila- 
ments was first made use of by Sawyer 
and Man in March, 1878. 


Fic. 8.—SHort TUBE AFTER FUSING IN THE 
PLATINUM LEADING-IN WIRES. 

Before treatment the filament has a 
glossy, jet-black surface; after treatment 
it has a metallic lustre resembling pol- 
ished steel. This metallic surface radiates 
heat less readily than a black surface, 
and, consequently, for a given expendi- 
ture of electric energy a larger amount 
of carbon can be kept hot. The increase 
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in the mass of carbon thus made possible 
is an advantage in two ways: It enables 
the lamp maker to use a thicker and more 
substantial filament, and this filament, 
having a greater surface, need not be 
kept at quite so high a temperature to give 
equal light. An illustration of the im- 
portance of this difference in temperature 
is the fact that a lamp burning at 1,550 
degrees centigrade is claimed to burn ten 
times as long as a lamp burning at 1,605 
degrees centigrade. 

As oxygen in any quantity is a sup- 
porter of combustion, it is necessary that 
the carbon filament be burned in a 
vacuum in order that its life may be as 
long as possible. Accordingly, it is neces- 
sary to exhaust all the air from the bulb 
of the lamp, and to conduct the electric 
current through the glass by means of an 
air-tight joint. This can be satisfactorilv 


accomplished by the use of platinum, to’ 


which fused glass adheres very firmly, and 
which has the peculiar characteristic that 
in cooling it contracts at the same rate as 
the cooling glass. Many other metals 
-and compositions have been experimented 
with, but it has been found that the-dif- 
fering rates with which the glass and 
metal contracted either caused the glass 
to crack or would leave a minute space 
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Fie. 4.— FILAMENT ATTACHED TO THE PLATI- 


NUM LEADING-IN WIRES. 


between the platinum and the glass which 
would ‘allow the entrance of sufficient cur- 
rent to very quickly deteriorate the serv- 
ice of the filament. Platinnm being a 


very expensive metal, it is desirable to use 
as little as possible. 


Hence short pieces 
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of platinum wire are fused to the ends of 
longer copper wires. Two of these plati- 
num tips are then fused or sealed into the 
end of a bit of glass tubing having a flange 
spun on one end from which the copper 
wires are left protruding. This combina- 
tion is now called the mount, or stem. 
A nickel wire is fastened into the fused 
end of the glass tube between the plati- 
num wires in mounts which are intended 
for loop filaments. This nickel wire serves 
as an anchor to prevent excessive vibra- 
tion and consequent breakage, as well as 
drooping of the carbon when placed in the 
horizontal position. Fig. 2 shows the bit 
of glass tubing; Fig. 3 showing the tubing 
with the copper wires fused to the plati- 
num, and the nickel supporting wire in 
the centre. At this stage of the process 
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Fie. 5.—As THE BULB COMES FROM THE 
Guiass-Housse. 


the glass has been brought to a condition 
of plasticity and firmly amalgamated with 
the platinum leading-in wires. 

The next operation consists of fasten- 
ing the filament to the mount. This is 
temporarily accomplished by means of a 
special composition which will stand a 
red heat, and which will give off no gases 
when the lamp is burning. ‘This latter 
point is important, inasmuch as such 
gases would impair the life of the lamp 
and cause rapid deterioration in candle- 
power. Over this paste is deposited a 
layer of carbon very similar to the carbon 
deposited during the treatment of the fila- 
ment, although in this case the filament is 
locally heated at the point of union with 
the platinum in a bath of liquid hydro- 
carbon. This deposited carbon ensures a 
joint that is both mechanically and elec- 
trically perfect. The filament is now 
anchored, except in lamps having short, 
stiff carbons requiring no support. The 
process of anchoring is accomplished by 
bending the end of the nickel wire into a 
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small hook, and placing in this the loop 
of the filament, holding the latter in place 
by means of a drop of the composition 
already referred to. The mount is then 


Fic. 6.—THEe Bus SHAPED OFF AND READY 
FOR THE FILAMENT AND MOUNT. 


placed in an oven to dry the paste thor- 
oughly. The filament, next straightened 
by bending the platinum leading-in wire 
and the anchoring wire, is now ready to be 
sealed into the bulb. Fig. 4 shows the 
filament and leading-in wires ready to be 
sealed into the bulb. 

Bulbs are blown in moulds, a practice 
that ensures exact uniformity in size and 
shape. As they come from the glass-house 
they are perfectly smooth at the rounded 
end, and have a long neck which is cut off 
with the aid of a glass-worker’s file. To 
the round end is fused a short length of 
glass tubing, opening into the interior 
of the bulb. This is used subsequently to 
connect the lamp to the pump that ex- 
hausts the air. Fig. 5 shows the bulb as it 
comes from the glass-house. 

Into the bulb thus prepared is foreed 
the mounted carbon. The flange in the 
mount is brought even with the edge of 
the neck of the bulb, and the two are fused 
together. After being tested for leaks 
arising from imperfections in the glass- 
work, and inspected for any defects in the 
bulb, mount, or shape of the filament, the 
lamps are delivered to the exhausting de- 
partment. The exhaustion of air is ac- 
complished by means of a highly perfected 
mechanical pump constructed especially 
for this work. The last traces of air or 
gas are removed by chemical means. When 
the vacuum is sufficiently high, the tube 
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through which the air has been exhausted 
is sealed off by means of a small hand 
torch, leaving the small rounded tip seen 
on the spherical end of the bulb. Fig. 6 
shows the tube fused to the rounded end, 
and Fig. 7 the lamp just before the tube 
is separated from the rounded end. 

The lamps are further tested for vacuum 
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Fia, 7.—THE FILAMENT AND Mount SEALED IN 
AND THE BULB READY FOR EXHAUSTION. 


by electrical means, which enables the 
operator to ascertain at a glance whether 
or not the lamp is defective in this re- 
spect. Also, to preclude the possibility 
of using any filament which is spotted— 
that is, of which portions will burn more 
brightly than the rest, and will prema- 
turely break at these bright points—the 
lamps are rapidly lighted and extin- 
guished, being made to glow dimly at 
first, and eventually quite brightly. The 
practised eye of an expert inspector de- 
tects the slightest imperfection, and the 
lamp is accordingly rejected. The fila- 
ments are now measured for candle-power. 
For this purpose each lamp is separately 
subject to a comparimeter and photom- 
eter test. Here is determined the exact 
voltage at which each lamp will give its 
normal candle-power, as well as the 
amount of current which it will consume 
in proper service. The illuminating 
power of the lamp is measured in the hori- 
zontal plane while the lamp is rotating 
around its own axis at 180 revolutions 
per minute, This rotation ensures an 
exact determination of the average il- 
lumination of the lamp in all horizontal 
directions. 

The lamp at this point is practically 
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completed, with the exception of being 
fastened to one of the many standard 
hases which have been developed along 
with the development of the lamp bulb. 
A great many types of lamp fittings are 
now in general use. These are attached 
to the lamps by means of a cement which 
is applied at the points where the middle 
of the base touches the glass. Plaster of 
paris fastenings have been almost ex- 
clusively used, but in the manufacture of 
the particular lamp we are describing this 
has given way to a peculiar composition 
which is claimed to have many points of 
excellence. After the lamps have been 
attached to the bases, the leading-in wires 
are trimmed off and soldered to the bases. 
The lamps are then lighted to deteet 
either broken wires or short-cireuits, and 
sent to the shipping department. Here 
they are tested, cleaned, polished, labeled, 
wrapped in tissue paper and packed for 
shipment. Fig. 8 shows the lamp ready 
to be cemented into the base. 

The detailed description of the manu- 
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Fia, 8.—THE COMPLETE LAMP—READY FOR 
CEMENTING INTO THE Base, 

facture of an incandescent lamp is supple- 
mented by many suggestions for those 
who use incandescent lamps, and the 
whole book is well worth careful perusal. 
——— > 

Bulletin of the French Society of 

Civil Engineers. 


The July number of the Mémoires of 
the French Society of Civil Engineers has 
been issued. This contains a long and 
fully illustrated study of the metallurgy 
of iron and steel as shown by the many 


exhibits at the Dusseldorf Exposition. 
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Insulators for High Potentials. 
One of the greatest troubles with which 
the engineer has had to contend in winter, 
When insulators, pins, cross-arms and 
poles became soaked with water, was the 
inevitable electrical breakdown. The 
dripping of water from exposed por- 


Fic, 1.—THe WATER RUNS OFF IN a SoLID 
STREAM AT NO VOLTAGE. 
tions and the seepage along the edges 
of the large and heavy insulators 
gave rise to electrical leakages that were 
the sure forerunners of trouble. The ac- 
companying illustrations are reproduc- 
tions of half-tones from the description 
of the Bay Counties’ system, published by 
the Journal of Electricity, Power and 
Gas, of San Francisco, Cal., and show 
what has resulted from a careful study 
of these conditions and a determined ef- 
fort to supply a remedy. This consists 
in having a rim placed around the edge 
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Fre, 2.—How THE WATER Is SPLIT UP AT 
40,000 Vorts. 
of the top piece of the insulator, in which 
the water is collected and run off as a 
solid stream from the spout. While, of 
course, the stream ran off in just an ordi- 
nary manner when the insulator was sub- 
ject to no electrical pressure, the water 
was scattered outwardly as a spray when 
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it was subjected to a high-potential 
charge. Mr. E. FE. Starke secured the 
photograph from which these half-tones 
were made. The Locke “Victor” insu- 
lator, such as that used on the Bay Coun- 
ties’ high-tension lines, was mounted on 
a pin and cross-arm after the customary 
manner, and a leaking tin-can placed upon 
its top gave improvised rain. Fig. 1 
shows how the water falls in a solid 
stream when no electrical potential is on 
the insulator. Fig. 2 shows how the same 
stream is scattered when a potential of 
40,000 volts is applied to the insulator— 
scattered because the particles of water 


Fie. 3.—A Hian-TensionN SADDLE INSULATOR UNDER TEST 
OF 120,000 VOLTS. 


have cach become clectrified to a like 
polarity. As a result, the end portions of 
the insulators are always dry, and trans- 
mission at extremely high potentials be- 
comes an assured and suecessful reality. 
Fig. 3 shows a saddle insulator under test. 
The insulator shown in the foreground is 
one of the great Locke porcelain insu- 
lators, weighing approximately fifty 
pounds each, and which after being in- 
stalled in the Bay Counties” system have 
withstood long-continued tests of 120,000 
volts. A test of 120,000 volts applied to 
an insulator to be used on a 60,000-volt 
line gives a factor of four, for inasmuch 
as two insulators are in series across the 
line, each is subjected to but 30,000 volts. 
These insulators are manufactured by 
Fred M. Locke, of Victor, N. Y., and are 
adapted to all potentials from 25,000 to 
100,000 volts actual line voltage. 
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An Ingenious Screw-Holder and 
Driver. 

An ingenious screw-holder and screw- 
driver has been designed by a gentleman 
from Louisville, Ky., a Mr. J. S. Borden. 
The apparatus consists of a small tray, 
in which are formed lateral grooves wide 
enough apart and deep enough to hold 
the shank of a screw, the head resting 
upon the extremities of the partitions 
forming the grooves. A box of screws 
can be poured into this tray, and with 
two or three shakes every screw falls into 

position. The screws nat- 


urally are distributed 
head up, so that the 


screw-driver, which is of 
a novel construction, may 
readily take hold. A 
spring collar projects be- 
vond the driving end of 
the screw-driver, and 
upon being pressed down 
over the head of the 
screw the spring closes 
the flange and lifts up 
the serew so that it may 
he centered and screwed 
until the pressure comes 
on. At this point the 
screw-driver proper turns 
a half or quarter revolu- 
tion, whichever may be 
necessary, and seats itself 
firmly in the slot in the 
head of the screw, the 
collar meanwhile guiding 
and steadying the screw- 
driver and keeping the 
contact positive until the 
screw is driven firmly 
home. Mr. Borden has 
used this outfit at the 
plant of James Clark, 
Jr., & Company, Louis- 
ville, Ky., manufacturer 
of dynamos and motors, 
for some time on assem- 
bling brush-holders, and 
has found it a great time 
saver and a practicable 
tool in every respect. 


—— 


Institute of Electrical 
Engineers. 


American 


The 168th meeting of the American 
{nstitute of Electrical Engineers was held 
at 12 West Thirty-first street, New York 
city, Friday, September 26. At this 
meeting the new board of officers entered 
upon its duties, and an address was de- 
livered by Mr. Charles F. Scott, the in- 
coming president. A paper was pre- 
sented by Mr. B. J. Lamme, of Pittsburg, 
on the “Washington, Baltimore & An- 
napolis Single-Phase Railway.” 

Members who have not yet received 
their bound volumes for 1901 should send 
proper shipping directions to the secre- 
tary. 


423 


New Style Plug and Receptacle. 


A unique style of plug and receptacle, 
which is designed as a rosette plug and 
receptacle, has recently been perfected and 
is now being placed in the market. 

It is claimed to consist of fewer parts 
than any other device of this kind, and at 
the same time is very durable and efficient. 
As shown by the illustration, there is a 
face-plate of liberal size, on the back of 
which is attached a small porcelain cup. 
The contacts are on the front of the cup, 
so that it can be wired conveniently from 
the back. The receptacle can be used 
either in old work or standard conduit 
boxes. When the plug is in, the appear- 
ance is of a chocolate rosette in the centre 
of a finely finished, rectangular or round 
brass plate, as ordered. When the plug 


New STYLE Pua anp RECEPTACLE. 


is removed the plate shows two small 
holes. The maker, Marshall-Sanders Com- 
pany, of Boston, Mass., reports a very 
brisk demand for these goods, although 
but few samples have been sent out so far. 


Electrical Exhibits at the Convention 
of the international Association 
of Fire Engineers. 


At the thirtieth annual convention of 
the International Association of Fire En- 
gineers, held in the Grand Central Pal- 
ace, New York city, September 16, 17, 18 
and 19, there were shown a number of 
very interesting electrical exhibits. Not 
a small part of the fire-fighter’s stock in 
trade consist in auxiliaries in which appur- 
tenances exclusively known as electrical 
are in constant use. Among the well- 
known clectrical manufacturing concerns 
which were represented are the following: 
The Ajax Motor Vehicle Company, the 
Electric Contract Company, Fyricide 
Manufacturing Company, Gamewell Fire 
Alarm and Telegraph Company, Gutta- 
Percha and Rubber Manufacturing Com- 
pany, Monarch Fire Appliance Company, 
Montauk Fire Detecting Wire Company, 
Magneto Electric Company, United States 
Long-Distance Automobile Company, of 
New York city, and the India Rubber 
Company, of Akron, Ohio. 


DOMESTIC AND EXPORT. 


POWER COMPANY FOR ALASKA—The Juneau Power Com- 


pany, Juneau, Alaska, is reported to be about to construct a 10,000- 
horse-power plant. 


LARGE POWER PLANT FOR CALIFORNIA—It is proposed to 
develop 500,000 horse-power at the Pitt River installation of the 
Northern California Power Company. Two hundred and fifty inches 
of water have been appropriated from Pitt River, and 4,000 cubic 
feet of water per second will be conveyed twenty-eight miles, giving 
a fall of 1,300 feet on the power-creating wheels. The new plant 
will be independent of the Shingletown and Cow Creek plants now 
operated by the company. The new plant will have feeders for 
long-distance supply, lines being run as far south as San Francisco 
and north into Oregon. Surveys have already been made, and the 
company’s engineers are now at work on the river, actual work 
having already been begun. 


LARGE POWER PLANT FOR MINNEAPOLIS—Tho econtra:‘t 
for the erection of the superstructure of the large power-house for 
the Twin City Rapid Transit Company has been awarded to a loval 
contractor. When completed, with all of the machinery installed, 
the total cost will be nearly $1,000,000, the building alone costing 
$350,000. It will be one of the most thoroughly modern steam 
plants in the city, no water power of any description being used. 
The new building will be two stories in height. and 155 feet square. 
The power-house will be built for five engines and generators, each 
of 9,000 horse-power. The present power-house, which the company 
maintains, has a capacity of 10,000 horse-power. This will be con- 
tinued as heretofore after the erection of the new plant. 


UNION TRACTION PROFITS—At the annual meeting of the 
stockholders of the Union Traction Company, Chicago, the report 
of the president, giving the results of the year’s operation, showed 
the entire receipts to be $14,118,158.30; operating expenses, licenses, 
taxes, fixed charges, etc., $13,040,119.77, leaving a net profit of 
$1,078,038.53. Operating expenses, including taxes, licenses, etc., 
were 52.30 per cent, as against 51.74 per cent for last year, a differ- 
ence of 0.66 per cent. The trackage owned by the company July 1 
is estimated to be 475.45 miles. The treasurer's report was also 
submitted. The balance on hand June 30, 1901, amounted to $194,- 
507.87, and receipts $15,250.034.38, making a total of $15,444,642.45. 


Expenditures were $15.214,178.32, leaving a cash balance of $230.- 
463.92, 


EMINENT DOMAIN FOR TELEPHONE LINES—The Hon. 


- John A. Weiss, associate judge of the courts of Dauphin County, Pa., 


has handed down a decision in which he declares that telephone 
companies have the right of eminent domain in Pennsylvania, under 
the act of 1874. This decision grew out of a suit brought by the 
Pennsylvania Telephone Company against a party living near 
Elizabethville, to restrain him from interfering with the construc- 
tion of the line between Elizabethville and Tremont. Permission 
had been received to locate the line upon private land, subject to 
approval, but not to put up the line until the telephone company 
had paid $5 a pole, which it declined to do. This is the first time 
the question of eminent domain for telephone companies has been 
decided in Pennsylvania. 


WATER POWER PLANT FOR PORTO RICO—A project is 
under way for the building of a dam and power-house on the Rio 
Plato, Porto Rico—located in the mountains about seventeen miles 
from the city of San Juan. the construction of a transmission line 
from the power plant to San Juan, and a substation in that city. 
The hydraulic plant will have an initial capacity of about 1,600 
horse-power, but it is proposed to construct a number of large dams, 
so that the plant will be considerably enlarged eventually. The 
Rio Plato Electric Company, which has been organized for the pur- 
pose of carrying out these undertakings, will also take over the 
Lug Electrica, a San Juan electric lighting station of some $800 
horse-power. To carry out these undertakings will 


require an 
expenditure of nearly a million dollars. 


CuRRENT ELECTRICAL NEws 


ELECTRICAL DEALERS’ ASSOCIATION DISSOLVED (?)-.- 
It has been announced that at a meeting held on Wednesday, 
September 17, at the headquarters, 39 Cortlandt street, New York 


city, the eastern branch of the Electrical Supply Dealers’ Associa- 


tion was dissolved. The Electrical Supply Dealers’ Association was 
fined $1,000 in May last in a suit instituted by Attorney-General 
Knox under the Sherman anti-trust law, independent dealers in the 
West having filed complaints. It was claimed that the association 
was originally organized for social purposes. It was afterwar1 
ascertained that it would be advantageous to many dealers in the 
electrical supply business if something were done to make the 
prices of the various patented articles uniform. An understanding 
was arrived at, and it has been operative for some time past. Re- 
cently same dissatisfaction among different jobbers, principally in 
the West, arose, and the organization has therefore decided not to 
attempt to control the prices of any patented manufactured article. 


HAWAIIAN CABLE READY—The submarine telegraph cable 
which is to join the United States and Hawaii as the first link in 
the system to the Philippines has now been completed, and is on 
board the steamer Silvertown. The vessel was scheduled to sail 
September 20 for San Francisco. From this point the vessel will 
immediately begin laying the cable to Honolulu. The Silvertown 
is expected to reach San Francisco early in December. The cable 
was wound around three enormous spools, each thirty feet in 
diameter, its total length being 2.413 miles. The shipment of the 
cable ensures a speedy completion of telegraphic communication 
with Honolulu and the United States. The manufacture of the re- 
maining three sections to the Philippines is proceeding at the rate 
of fifty miles a day, and the contracting company feels confident 
that this will be finished by the early summer of next year. Pend- 
ing the arrival of the Silvertown at San Francisco, work will be 
pushed on the underground cable approaches, and also at Honolulu. 


TELEPHONE AND TELEGRAPH. 


HAMBURG, N. Y.—The Hamburg Telephone Company has sold 
its stock to the Haines Telephone Company, and it is expected it 
will soon connect with the Frontier company, of Buffalo. 


LEXINGTON, VA.—The Rockbridge Mutual Telephone Com- 
pany, with main office at Collierstown. has been granted a charter. 
Major A. Elkhart is secretary and treasurer of the company. 


DOVER, DEL.—The work of extending the lines of the Diamond 
State Telephone Company through Somerset County is being 


pushed rapidly, and it is expected will be completed within a few 
weeks. 


FRANKFORT, IND.—A morgage for $1,000,000 given by the 
new long-distance telephone company to the Union Trust Com- 


pany has been recorded. The money will be used by the company 
in improving its service. 


CHARLOTTE, N. C.—The board of aldermen has decided to 
grant the Southern Bell Telephone Company permission to place 
underground all its wires in this city. The company will begin work 


on the new system in the near future and expects to effect the 
alteration in a year. 


LEBANON, PA.—The Lebanon township committee has granted 
a franchise to the Merchants and Farmers’ Telephone and Tele- 
graph Company, and the following towns are to be connected: 
Clinton, Glen Gardner, Spruce Run, Woodglen, Anthony, High 


Bridge, Bunnvale, Califon. Junction, New Hampton and Change- 
water. 


YORK, PA.—By the consummation of a deal of the independent 
telephone companies of Maryland and York, York now has direct 
communication with Baltimore, Philadelphia, Wilmington, Charles- 
ton and other cities in Maryland, Pennsylvania, Delaware, Virginia 


and West Virginia. The lines of the combined company will meet 
at the Maryland and Pennsylvania border. 
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ELECTRICAL SECURITIES. 


In spite of the noted improvement in the monetary condition, 
considerable apprehension existed at the close of business for the 
week, caused solely by the expected poor bank statement, which 
showed the predicted deficit in the surplus reserve’ item. 
Notwithstanding the fact that the close of the week previous showed 
a condition of apprehension regarding monetary stringency, there 
is a feeling of greater easiness, and this stimulating influence has 
been brought by the decrease in percentage for call money. At the 
beginning of the week call rates ruled at fifteen and twenty per 
cent, with the bulk of the business done at twelve per cent, and 
much at fifteen per cent. Toward the end of the week, however, the 
average was six and eight per cent, with the bulk of business done 
at seven and seven and one-half per cent. It was only natural that 
this betterment should have given courage both to bull operators 
and pools, and also acted as a check to any volume of liquidation. 
While the outlook is for very firm money for a short time, it must 
be remembered that but little of the $16,000,000 or $17,000,000 which 
Secretary Shaw estimates was released by the government last week 
has yet found its way into banking channels, and a very small 
proportion of last week’s gold engagements of $8,000.000 has be- 
come available. This aid will undouotedly prove sufficient to keep 
the money market from developing into anything but temporary 
stringency. 

An important factor in the outlook for the immediate future is 
the greatly improved crop reports over those of last year. Experts also 
predict that there will be a large increase in the volume of ex- 
posts, owing to this greatly improved outlook, and the country will 
probably be in an excellent condition to pay off its foreign obliga- 
tions without gold exports. At the same time, large crops here and 
poor foreign harvests make it certain that the amount will be large, 
and will be heavily swelled by big cotton exports if that crop comes 
up to recent estimates. 

As November approaches, the question of a tariff reform and the 
possibility of dissension in the dominant political party wiĦ cer- 
tainly grow in importance as a stock market factor, and especially 
if general opinion to any extent favors a possibility of a change in 
control of Congress. 

The coal strike occupies a very material portion of speculative 
attention. No one can now dispute the fact that it is one of the 
most important checks to any extended bull movement which is 
now in evidence. While some official reports from different situa- 
tions set forth the possibility of the operatives and coal-moving 
railroads getting more of the product to market, it does not seem, 
from an authoritative point of view, that there is much improve- 
ment over the condition which has existed for some weeks past. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 20. 


New York: Closing. 
Brooklyn Rapid Transit.................. 6814 
Continental Gas... ... cc cc ee cee eee 223 he 
General Blectric......... 0... eee ee eee 195 
Kings County Electric.................. 212 
Manhattan Elevated.................00.. 138 
Metropolitan Street Railway............. 1474 
New York & New Jersey Telephone Co... 183 
Westinghouse Manufacturing Co......... 225 


General Electric, Manhattan Elevated and Metropolitan Street 
Railway under favorable buying made substantial increases. West- 
inghouse toward the end of the week suffered a slight relapse and 
dropped a couple of points. 

New York & New Jersey Telephone has maintained the activity 
of a week ago, sales having been reported during the week at 
184%. 

. Westinghouse Electric and Manufacturing Company will pay a 
quarterly dividend of 1°% per cent upon the preferred stock of the 
company October 1, 1902. 

The General Electric Company will pay to holders of common 

stock a dividend of $2 per share on October 15 next. 


Boston : Closing. 
American Telephone and ielegraph...... 171 
Edison -Bleeturies.. «. 6 ese 4A daw eusdweaiatss 275 
Massachusetts Electric preferred......... 96 
New England Telephone................ 141 
Western Telephone and Telegraph....... 100143 


There has been considerable credence given the recent rumor 
concerning a deal being worked out by interested parties, involv- 
ing the gas and electric lighting companies in the city of Boston 
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and vicinity. A clause in the charter of the Brookline Gas Com- 
pany permits it to do an electric as well as a gas lighting busi- 
ness, and it is already doing such a business in certain districts 
outside of the city proper. 

There has been considerable talk of late of merging all of the 
electric light and gas companies in and around Boston into one 
large corporation, which would make electric lighting the exclusive 
form of illumination in that vicinity. 


Philadelphia: Closing. 
Electric Company, of America........... 9:3 
Electric Storage Battery common........ 89 
Electric Storage Battery preferred....... 88 
Philadelphia Electric. ............. 02 cee eee fs 
Union Traction.......esssssessssssosssess 48 
United: G; Toso Scenes erroa E E aca Eai 114%, 


Philadelphia Electric and Philadelphia Rapid Transit were 
among the features in the local market during the week. On Fri- 
day, Philadelphia Electric Company led the market, rising to 91g. Re- 
ports of the possible merger of Philadelphia Electric and Rapid 
Transit were repeated freely, but there was no official sanction 
apparently for these statements. Electric Company of America 
was fractionally higher, and the balance of electrical securities 
were also in evidence during the week. 

The directors of the United G. I. Company have declared a 
quarterly dividend of two per cent, payable October 15, 1902. 


Chicago: Closing. 
Chicago Edison Light................... 175 
Chicago Telephone...................002% 171 
Metropolitan Elevated preferred......... 901% 
National Carbon............. ccc ecw cece eee 33 
National Carbon preferred.............. 101% 
Union Traction i ss0éi6068s oo oie eens 20 
Union Traction preferred................ 56 


Union Traction was one of the predominant features of the local 
market for the week, the issue being handled at 20 for the common 
and 56 for the preferred. 


PERSONAL MENTION. 


MR. C. B. PRICE, of the Pettingill-Andrews Company, Boston, 
Mass., was a visitor in New York city during last week. 


MR. CHARLES SPRAGUE, of the ChaseShawmut Company, 
Boston, Mass., has been spending the last two weeks of September 
in the mountains. 


MR. A. F. ROOME, New Orleans, La., has been appointed super- 
intendent of all the telegraph lines of the Southern Pacific Com- 
pany, with headquarters at San Francisco. 


MR. N. MARSHALL, president of the Marshall-Sanders Com- 
pany, Boston, Mass., manufacturers of well-known M.-S. switches, 
has just returned to Boston from a vacation of several weeks. 


MR. A. HALL BERRY, for many years associated with the H. W. 
Johns Company as manager of the electrical department, has re- 
signed this connection to become interested with F. H. Lovell & 
Company, New York city, as general manager. 


GEORGE L. CRAGG, patent attorney, Chicago, requests that, 
to remove any erroneous impression which may have been created, 
we mention that his offices are still where they have been for so 
many years, namely, at 1450 Monadnock Block, Chicago. 


MR. H. DE STEESE has become associated with the Stuart- 
Howland Company, Boston, Mass., and will have charge of its 
New York office. Mr. de Steese was formerly with the Western 
Electric Company, and has a great number of friends in the elec- 
tric railway field. 


MR. E. L. DRAFFEN is now representing the Gould Storage 
Battery Company, New York city, in the West, with offices in the 
Rookery Building, Chicago. Mr. Draffen is already well known in 
the storage battery field through his energetic work in the Cleve- 
land office of the Electric Storage Battery Company, of Philadelphia. 


MR. GEORGE C. EWING has resigned from the American 
Union Electric Company, of New York. and has opened offices in 
the Board of Trade Building, of Boston, where he will act as the 
New England representative of the Nernst Lamp Company, of Pitts- 
burg, and also as the selling agent for a general line of street rail- 
way supplies. Mr. Ewing. who was president of the Morris Elec- 
tric Company, one of the companies operated by the American Union 
Electric Company, advises that he leaves that corporation with the 
kindliest feeling for its future progress. 


-i 


— 
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NEW INCORPORATIONS. 
GRIPNELL, IOWA—Carroll Telephone Company. $5,000. 
MERCER, N. J.—The People’s Traction Company. $170,000. 
ALBANY, N. Y.—The Intervale Traction Company. $300,000. 


LANCASTER, PA.—The Lancaster Electric Transmission Com- 
pany. $500. 


SUSQUEHANNA, PA.—Susquehanna County Electric Company. 
$30,000. á 


COLUMBUS, OHIO — New Philadelphia Railway Company. 
$600,000. 


NICHOLASVILLE, DEL.—The Jasmine County Home Telephone 
Company. $50,000. 


CHATFIELD, MINN.—The People’s Telephone Company. In- 
creased to $150,000. 


MINNEAPOLIS, MINN.—The Warren Light and Manufacturing 


Company. $10,000. 

MABIN, MISS.—Mississippi Telephone Company. Increased 
from $8,000 to $12,000. 

ST. PAUL, MINN.—The Mesabe Telephone Company. Increased 


from $10,000 to $35,000. 


KUTZTOWN, PA.—Kutztown Electric Light Company. 
creased from $15,000 to $50,000. 


In- 


SPRINGFIELD, ILL.—De Kalb County Telephone Company. 
Increased from $50,000 to $100,000, 


CINCINNATI, OHIO—The Ada Water, Heat and Light Com- 


pany. Increased from $25,000 to $75,000. 
AUSTIN, TEX.—Farmers’ Telephone Company. $7,000. Incor- 
porators: M. D. High, Fred Roach and D. W. Price. 
CHESTERFIELD, S. C.—Chesterfield Telephone Company. 
$3,000. Incorporators: J. A. Welsh, D. S. Teal and others. 


WILMINGTON, DEL.—The Jefferson Street Railway Com- 
pany. $65,000. President, J. A. Whiteman, Punxsutawney. 


NEWARK, N. J.—The Ball Check Light Company. $1,000,000. 
Incorporators: Edward T. Magoffin, Frank R. Serles and Walter H. 
Bond. 


SACRAMENTO, CAL.—Edison Electric Company. $10,000,000. 
Directors: H. Fisher, J. B. Miller, H. H. Sinclaire, F. B. Hinge and 
others. 


FULTON, N. Y.—Fulton Fuel and Light Company. $125,000. 
Directors: H. W. Noble and W. E. Moss, Detroit, and J. A. Frost, 
Fulton. 


SPRINGFIELD, ILL.—Lincoln Water and Light Company. 
$250,000. Incorporstors: Raiph Blaisdell, P. B. Warren and George 
H. Withrow. 


PHOENIX, ARIZ.—The Electric Signal Company. $30,000,000. 
Incorporators: P. A. McClain, H. H. Hallowell and J. O. Foering, 
of Philadelphia. 


MACOMB, [LL.—Macomb & Western Illinois Electric Railway 
Company. $300,000. Incorporators: D. P. Pennywitt, H. C. Agnew, 
E. I. Hampton. 


JERSEY CITY, N. J.—The Maxwell M. Meyer Electric Company. 


$100,000. Incorporators: Christian E. Hartshorn, Marshall L. Osgood 
and Paul E. Hirsch. 


CAPE MAY, N. J.—Cape May Light and Power Company. $150,- 
000. Incorporators: Edward C. Brainard, Edward E. Mandeville, 
James M, E. Hildreth. 


DENVER, COL.—Eagle Rock Light and Power Company. 
$75,000. Directors: William Capp, H. W. Clark, J. F. Sherman, S. P. 
Dunlap and M. S. Isgig. 


DOVER, DEL.—Schuylkill Consolidated Company. $500,000. 
Incorporators: Josiah Marvel, Andrew Marvel and Frank C. Lup- 
ton, of Wilmington, Del. 
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HUNTINGTON, N. Y—Town of Huntington Light and Power 
Company. $75,000. Directors: W. N. Baylis, H. S. Brush and 
Douglas Conklin, of Huntington. 


TOLEDO, OH10O—Bloom-Kloeb Manufacturing Company. $25,- 
000. Incorporators: J. H. Musser, Arthur L. Combs, C. W. Torrance, 
Walter B, Bloom, William A. Kloeb. 


CINCINNATI, OHIO—The Merkhofer Electric Works. $10,000. 
Incorporators: Charles W. Rattermann, Jacob Merkhofer, Carry W. 
Gillispie, Lewis H. Meyers, A. J. Merkhofer. 


EAST ORANGE, N. J.—American Orderphone Company. $200,- 
000. Incorporators: Jefferson D. Hobbs, Henry H. Dreyer, W. V. 
Ruton, Lawrence E. Taft, Jerome D. Gedney. 


MADISON, WIS.—Fox & Callahan Phone-Alarm and Electrical 
Supply Company. $50.000. Incorporators: Benjamin O. Fox, John 
D. Callahan, Thomas E. Callahan and W. J. Delaney. 


DAYTON, OHIO—The Cincinnati & Northeastern Traction Com- 
pany. $15,000. Incorporators: Dennis Dwyer, Albert Emanuel. 
Charles T. McCrea, Charles L. McCrea and B. M. Hopkins. 


INDIANAPOLIS, IND.—The South Bend Northern Railway 
Company. $10,000. Directors: Clyde Smith, Edward T. Gaffney, 
William W. Babcock, C. H. Sandage and Dermas D. Bates. 


MINNEAPOLIS, MINN.—The Wheaton Electric Light Company. 
$25,000. Incorporators: W. I. Gray, W. W. Bardwell, M. Le Vis- 


conte, of Minneapolis, and F. W. Murphy and M. J. Jacobson, of 
Wheaton. 


BUFFALO, N. Y.—Grand Island Telephone Company. $10,000. 
Directors: Josiah Jewett. Jr., Frederick H. Williams, John P. Will- 
iams, John V. Bedell, Josiah P. Wright, J. Boardman Scovell. 
Francis J, Airey. 


FARGO, N. D.—The Fargo & Moorehead Street Railway Com- 
pany. $250,000. Incorporators: M. E. McDonald, George H. Rice. 
T. C. Van Storch and E. W. Larned. of Scranton, Pa., and F. B. 
Morrill and W. C. MacFadden, of Fargo. 


SAN FRANCISCO, CAL.—The Brandy Creek Water, Light and 
Power Company, $250,000. Directors: W. A. Hall, Oakland; John 
M. Gardner, Los Angeles; W. M. Sheldon, Los Angeles; F. M. 
Archer, Redding; James H. Devereaux, Aspen, Col. 


COLORADO SPRINGS, COL.—Electriec and Hydraulic Com- 
pany. $100,000. Incorporators: Leonard E. Curtis, Henry Hire 
and Irving W. Bonbright, who are named as the directors for the 
first year, together with John Hays Hammond, Charles A. Coffin, 
John S. Bartlett and H. G. Lunt. 


HOUGHTON, MICH.—The Houghton County Electric Light Com- 
pany. $1,300,000. Stockholders: Lawrence A. Ford, Beverly, Mass.; 
Edwin S. Webster, Newton; Eliot Wadsworth, Boston; Henry G. 
Bradlee, Brookline; A. Stuart Pratt, Newton; John W. Hallowell, 
Medford; Henry B. Sawyer, Newton; Russell Robb. Concord; Guy 
E. Tripp, Boston; Francis J. Hovey, Hingham. Directors: Edwin 
S. Webster, Eliot Wadsworth, Henry G. Bradlee, A. Stuart Pratt. 
John W. Hallowell, Henry B. Sawyer, Russell Robb, Guy E. Tripp 
and Francis J. Hovey. 


AUTOMOBILE NOTE. 


NEW CUSTOM RULES FOR AUTOMOBILES—The American 
Automobile Association is distributing a circular letter to its mem- 
bers, stating that under the special Treasury Department regula- 
tions an American-made automobile may be taken abroad and 
brought back free of duty on its owner obtaining an outward-bound 
clearance before his departure, and an inward-bound clearance be- 
fore his return to this country. An imported automobile may be 
taken out of the country and returned again provided it be regis- 
tered at the custom house before being taken out of the country. 
The privilege hitherto enjoyed by foreign cycling tourists of enter- 
ing their machines free of duty for temporary use, not to exceed 
three months, has been extended to automobilists. A bond must 
be given by the tourists, however, covering a penalty of double the 
estimated duties. An American traveler abroad is not deemed a 
tourist, and under this regulation any attachments or improved ad- 
ditions to an American-made or imported machine made while 
abroad will render the owner liable for duty. 
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ELECTRIC LIGHTING. 


PONTIAC, MICH.—The Pontiac Standard Lighting Company 
has secured a contract to light the city for a period of two years. 


SPARTA, GA.—The town of Sparta is considering the installa- 
tion of an electric light plant. The plant will probably be owned 
by a stock company composed of a few citizens of the town. 


MONESSEN, PA.—A number of business men of this town have 
organized a company, and will apply for a franchise to furnish the 
city with electric lights. If the same is granted, work will begin 
immediately. 


WILLIAMSPORT, PA.—The South Williamsport council has 
awarded the contract for street lighting to the Lycoming Electric 
Company. The contract is for one year, with the option of the 
borough to continue it three years. 


PHILADELPHIA, PA.—Cramp & Company have invited sub- 
bids for a big power plant for the Lehigh Valley Traction Com- 
pany at Allentown. It will be of brick and steel, and will be one 
story high, to measure 118 by 169 feet. 


CAZENOVIA, N. Y.—The business of the Union Electric Com- 
pany has been purchased by local capitalists, who will take pos- 
session October 1. The company will be capitalized at $25,000. 
Many improvements are contemplated. 


RAVENNA, OHIO—The Colonial Electric Company at its annual 
meeting held recently elected the following directors: T. H. Gill- 
mer, E. W. Gillmer, E. E. Roberts, W. C. Ward, Warren; Wick C. 
Gans, Youngstown, and J. B. Estabrook, Ravenna. 


BAY CITY, MICH.—A company of local capitalists has organ- 
ized the Boulder Creek Milling and Power Company, with a capital 
of $2,000,000. The company proposes to erect and operate a plant 
on Boulder Creek, Col.. for the purpose of furnishing power to 
mining industries. 


CINCINNATI, OHIO—The councils of Lockland and Wyoming 
have approved of the transfer of the franchise of the old Wyoming 
electric plant to the Cincinnati Gas and Electric Company, and the 
latter company has taken charge. The gas company will remodel 
the plant and use it as a power station for the villages in the Mill 
Creek Valley. 


WAUKEGAN, ILL.—The Waukegan Electric Light Company is 
now in the hands of Samuel Insull, president of the Chicago Edi- 
son Company. The company will be changed from a Wisconsin to 
an Illinois corporation. This will be done, it is said, for the pur- 
pose of financing a scheme to build an electric railway from Gray’s 
Lake to Waukegan. 


MILWAUKEE, WIS.—The Watertown Electric Light Com- 
pany’s plant has been sold to the Watertown Electric Company. 
The new owners are residents of this city and Grand Rapids. The 
officers are: President, F. E. Woodard, Watertown; vice-president, 
William Scott, Grand Rapids; secretary and manager, P. L. Utley, 
Grand Rapids; treasurer, W. H. Woodard, Watertown. 


ALTOONA, PA.—The new Citizens’ Electric Light, Heating and 
Power Company will at once begin the erection of a large plant. 
The officers of the company are as follows: President and general 
manager, S. S. Reighard; vice-president, Carl Olmes; secretary, 
George C. Kelchner. The directors are: Carl Olmes, I. C. Mishler, 
C. W. Moore, S. S. Reighard, T. M. Biddle, W. W. Murray and C. E. 
Wolf. 


YORK, PA.—Three very large electrical enterprises have been 
started on the Susquehanna River. within twenty miles of this 
city. The first is at Conowingo Falls, which will generate 35,000 
horse-power. The company has been capitalized at $4,000,000. 
B. Harvey Welsh, of Philadelphia. is the hydraulic engineer. The 
object is to send power to Wilmington and Chester. A second plant 
will be built at Peachbottom and McCall's Ferry, where it is pro- 
posed to generate 40,000 horse-power. The company has been capi- 
talized at $10,000,000, David Warfield, of Baltimore, being the presi- 
dent. The current will be distributed to Baltimore and vicinity. 
A third plant will be erected at York Furnace by the American Pipe 
Company, of Philadelphia. The company will be capitalized at 
$5,000,000, and it is proposed to generate 40,000 horse-power. Sur- 
veys are now being made. 
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ELECTRIC RAILWAYS. 


ONEIDA, N. Y.—Franchises have been granted to both the 
C. & M. Trolley Company and the Oneida Railway Company to cross 
Wood River and thence to Sylvan Beach. 


BALTIMORE, MD.—It is reported that an electric line will be 
built across Willoughby Bay, opposite Old Point, from Ocean View 
to Sewell’s Point, giving Newport News a quicker route to Ocean 
View. 


HOOSICK, N. Y.—The highway commissioners have granted the 
application of the Bennington & Hoosac Valley Railroad for per- 
mission to extend its line through the town. The additional track 
will be twelve miles long. 


PORTLAND, IND.—At a special meeting of the city council it 
was decided to grant a franchise to the Muncie & Portland Trac- 
tion Company. This provides for a city street railway and inter- 
urban system to be completed within two years. 


PHILADELPHIA, PA.—The entire capital stock of the new 
Baltimore & Chestertown Railway Company has been subscribed, 
the amount being $75,000. As soon as the company is organized 
the contract for the trolley line between Chestertown, Rock Hill 
and Tolchester Beach will be awarded. 


WINCHESTER, VA.—It has been announced that Mr. Patrick 
Russ, the millionaire capitalist of Harrisburg, Pa., will erect a trol- 
ley line between Winchester and Berryville. The distance is eleven 
miles, and the cost will be $100,000. It will be the first trolley line 
to be built in the Shenandoah Valley. 


OYSTER BAY, L. I.—It is now almost certain that a trolley line 
is to be built to this village through the chain of villages between 
here and Mineola, at which point it will connect with the existing 
cross-island line. Starting from Mineola, the line will run through 
East Williston, Roslyn, Glen Head, Glenwood, Sea Cliff, Glen Cove 
and Locust Valley to the railroad station here. 


STEUBENVILLE, OHIO—The Steubenville, Mingo & Ohio Val- 
ley Traction Company has been granted a franchise giving the com- 
pany the right to construct an electric line along the east side of the 
new county road from the city limits to Mingo. Work will begin 
within six months, and it is estimated that the cost of the retaining 
walls and other masonry alone will be at least $200,000. The fran- 
chise is for fifty years from and after the construction of the road, 
which must be built within four years. 


NATCHEZ, MISS.—Nearly all the stock of the Natchez Electric 
Street Railway and Power Company has been sold to W. B. Rogers, 
of New Orleans, and S. S. Bullis. The company operates six miles 
of track, and the stock paid handsome dividends to the old stock- 
holders. The new stockholders elected the following directors: 
W. B. Rogers, W. R. Moorman and J. H. Levy, New Orleans; S. S. 
Bullis, E. H. Ratcliff, Sim H. Lowenburg and James W. Lambert, 
of Natchez. The officers elected are: W. B. Rogers, president; James 
W. Lambert, vice-president; W.R.Moorman, secretary and treasurer. 
At a meeting of the stockholders it was decided to extend the lines 
to the New Orleans and Northwestern depot, and also to the east- 
ern part of the city. 


CLEVELAND, OHIO—It is stated that the Lake Shore Electric 
Railway Company will be reorganized, and the receiver relieved 


-of his duties. The reorganization plan provides for a $6,000,000 


general consolidated mortgage. Under this there will be an issue 
of $4,000,000 of first consolidated bonds, of which $750,000 will be 
used to take up the Lorain & Cleveland Company's outstanding 
bonds, and $1,500,000 will be used to retire the bonds of the Toledo, 
Fremont & Norwalk Line. The remaining $1,750,000 will be pur- 
chased by a syndicate of Cleveland banks and trust companies at 
$90 and accrued interest. This will give the company $1,575,000 
in cash that will be used to take up and retire Sandusky & Inter- 
urban bonds to the amount of half a million receivers’ certificates 
on the Lake Shore Electric Railway and construction notes, leav- 
ing a cash balance of more than $350,000. Of the additional 
$2,000,000 to be issued as general bonds, one-half will be exchanged 
for the outstanding Lake Shore Electric Railway bonds, nearly all 
of which are held by the Everett-Moore Syndicate. One million 
dollars’ worth of bonds will be kept in the treasury. 
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THE SUNLIGHT LAVA MANUFACTURING COMPANY, Chat- 
tanooga, Tenn., has recently printed a bulletin illustrating the vari- 
ous types of Sunlight burners. The company manufactures this 
product in several forms of burners and specialties that may be 
adaptable for electric lighting and gas service. 


THE UNION SWITCH AND SIGNALING COMPANY, Swissdale, 
Pa., is distributing a catalogue and price list of interlockings and 
signaling devices. This is section No. 5 of a series of catalogues 
which tnis company is publishing from time to time, and is par- 
ticularly descriptive of station signals used as train order or tele- 
graph block signals. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 


Cincinnati, Ohio, has ready for distribution four bulletins, Nos. - 


1002, 1003, 1012, 1013. These describe, respectively, type N motors, 
direct-current multipolar, marine lighting and power sets; type H, 
direct-current multipolar motors, and types H and H I belt-current 
multipolar generators. These may be had upon application to the 
company. 

THE FRANKLIN INSTITUTE, Philadelphia, Pa., has arranged 
an excellent programme for September and October. On Thursday, 
September 25, Professor George F. Stradlung lectured upon “The 
Ionization of Gases.” On Thursday, October 2, Doctor Merritt 
Matthews will lecture on “The Scientific and Industrial Develop- 
ment of Artificial Indigo.” On Thursday, October 9, Mr. Joseph 
Sachs, Hartford, Ct., will lecture on “Electric Fuse Protective De- 
vices.” 


THE HYDRO DOUBLE BATTERY COMPANY, 70 and 72 Reade 
street, New York city, manufacturer of semi-dry batteries, has had 
a receiver appointed in the person of Mr. Robert J. Raymond. This 
step is taken in order to reorganize the company, and the business 
will in all probability go on. The company is a New Jersey cor- 
poration, organized in January, 1901, with a capital stock of $1,000,- 
000, to operate in the United States under a German patent for bat- 


teries. A number of prominent men are interested in the company. ` 


THE STANLEY ELECTRICAL MANUFACTURING COM- 
PANY, Pittsfield, Mass., has assigned the second floor of the Gate- 
house for club purposes to the employ¢s. A club has been organ- 
ized to be known as the Stanley Club, the object being the better- 
ment of the individuals’ interests of all employ¢s in an intellectual, 
physical, moral and material way. Committees have been formnd 
to consider the following subjects: Employés’ insurance, em- 
ployés’ reading room, a series of lectures for the winter months, 
grievances, athletics and any other temporary or permanent com. 
mittees considered desirable. 


THE PROMETHEUS ELECTRIC COMPANY, 60 Reade street, 
New York city, manufacturer of the well-known “Prometheus” elec- 
tric heating and cooking apparatus, reports that its goods are find- 
ing much favor and, judging from the number of orders received, 
it is apparent that the public are realizing the great advantages 
and high efficiency of the “Prometheus” apparatus. A fine catalogue 
is now in press and will be ready in about ten days. It is a very 
elaborate production and portrays a full line of domestic and com- 
mercial heating apparatus and rheostats. A copy of the catalogue 
will be sent to any one on application. 


THE SMITH & HEMENWAY COMPANY, 296 Broadway, New 
York city, has just issued the fourth edition of the “Green Book 
of Hardware Specialties.” This book is considerably larger than 
the last one, and contains 144 pages of very interesting matter, 
and is illustrated throughout by a number of half-tones. These 
are illustrations of all the articles manufactured by the Smith & 
Hemenway Company and the Utica Drop Forge and Tool Com- 
pany. The book is printed on light green paper, the letter-press 
being in black ink, and an artistic border is used to embellish each 
page. This book will be sent to parties interested on application 
to the company. 


THE OTIS ELEVATOR COMPANY, New York city, has closed 
recently probably the largest elevator contract ever awarded. This 
is with the Metropolitan Life Insurance Company, for the additions 
to the new building at Fourth Avenue, Twenty-third and Twenty- 
fourth streets, New York city. The new equipment consists of twenty- 
three high-pressure passenger elevators, four hydraulic freight ele- 
vators, and two electric passenger elevators, and contemplates con- 
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verting the thirteen passenger elevators in the original building 
so as to operate them at the increased pressure. The plant when 
completed will consist of forty hydraulic elevators, operated from 
one station. Messrs. N. LeBrun & Sons are the architects, and 
V. J. Heddon & Sons, the builders. 


THE BRIDGEPORT BRASS COMPANY, 19 Murray street, New 
York city, is the manufacturer of ‘‘Phono-Electric” wire. This wire 
has received the endorsement of prominent electrical experts, and 
the company states ıs meeting with a very popular demand. “Phono- 
Electric” wire, it is claimed, has a very high elastic limit, and will 
stand the vicissitudes of outdoor exposure. The company will take 
pleasure in distributing literature showing the increase in efficiency 
of lines constructed from “Phono-Electric” wire. The principal fea- 
tures of this wire are in its ability to transmit vibrations so as to 
articulate with great clearness either over short or long distances, 
its freedom from annoying breakdowns, and the great decrease of 
maintenance expense with installations of any length. 


THE CONSOLIDATED AXLE LIGHT SYSTEM of electric lights 
and fans has been adopted by the Southern Pacific Railway Com- 
pany, in conjunction with the Rock Island, for electrically lighting 
and ventilating all of the new cars that consititute the Golden 
State Limited, which goes into service between Chicago and Cali- 
fornia on November 1. This system is also in use on the Twentieth 
Century Limited, of the New York Central & Lake Shore, the Penn- 
sylvania Limited, and on many other leading railway lines, as well 
as on private Pullman cars. One of the advantages of the consoli- 
dated axle light system is that each car carries its own lighting 
apparatus, making its own electricity as it moves with the power 
taken from the revolving car axle, and storing up sufficient charge 
in batteries underneath the car to keep up the illumination while 
the car is not running. This system is installed by the Consolidated 
Railway, Electric Light and Equipment Company, American Surety 
Building, New York city. 


THE BUNNELL CONSOLIDATION—Through the law office of 
Mr. Albert J. Wise, 25 Pine street, New York, announcement is made 
of the purchase of J. H. Bunnell & Company by the Bunnell Tele- 
graphic and Electric Company, both of New York. It is announced 
that Mr. Charles McLaughlin, of J. H. Bunnell & Company, will re- 
tire after the consolidation is perfected and the consolidated com- 
panies will be under the general supervision of Messrs. Albert J. 
Wise and Morris Wise. Mr. Albert J.. Wise is president and treas- 
urer, and Mr. A. U. Hass, secretary. The Bunnell Telegraphic and 
Electric Company has operated a well-equipped manufacturing plant 
at Milford, Ct., which it purchased from the National Electric 
Manufacturing Company, and also a manufacturing plant at 114 
and 116 Beekman street, New York, in which building it maintains 
its sales offices. The name “Bunnell” has long been associated with 
telegraphic apparatus, and the production of this apparatus will 
continue in the future to be a prominent feature for the corpora- 
tion. The company also will be a large dealer in general electrical 
supplies. 


THE HAINES & NOYES COMPANY, Chicago, Ill, manu- 
facturer of telephone apparatus, announces that it has recently 
opened an eastern office, under the management of Mr. J. A- Mears 
and Mr. F. H. Schlesinger, at 220 Broadway, New York city. This 
office will take care of any eastern business, and all prices in this 
territory will be F. O. B., New York. Mr. Schlesinger was formerly 
associated with Stanley & Patterson, as well as with the Peru Elec- 
tric Manufacturing Company. Mr. Mears is a well-known business 
man of New York city. The Haines & Noyes Company wishes to 
state that all correspondence coming from the East should be di- 
rected to its New York office. Inasmuch as both Mr. Schlesinger 
and Mr. Mears are practical electrical men, as well as telephone 
men, the company feels sure that all prospective customers, as well 
as former customers, will be well taken care of. The company 
has made a large number of important installations during the 
past month, among which may be mentioned a private tele- 
phone system in the new residence of Marshall Field, Chi- 
cago, Ill, a large telephone system throughout the McCoy 
Hotel, Chicago; a 400-drop central energy board and tele- 
phone apparatus for East Aurora, Ill.; a large shipment of tele- 
phones to the Companie Industriale, Mexico, and the Electrical 
Construction Company, London; also the East Aurora Hospital, 
through the M. B. Austin Electric Company, Chicago, Ill. The 
company announces that the September business has been the larg- 
est on record. 


Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


VoL. XLI. No. 14. 


NEW YORK, SATURDAY, OCTOBER 4, 1902. 


IssuED WEEKLY 


ELECTRICAL 
R EVIE W 


NEW YORK 


13 to 21 Park Row 
BY THE 
ELECTRICAL REVIEW 
PUBLISHING COMPANY 


CHARLES W. PRICE. . . 
STEPHEN H. GODDARD . SECRETARY and MANAGER 
RUSSELL HOWLAND. GENERAL REPRESENTATIVE 
WM. HAND BROWNE, JR.. . . TecsnicaL EDITOR 
AINSLIE A. GRAY....... ASSISTANT EDITOR 


. PRESIDENT and EDITOR 


WESTERN Orrice — 40 Dearborn Street, Chicago, Ill. 
Lonpon OFFICE — 42 Old Broad Street, London, E.C. 


TELEPHONE CALL (private branch exchange connecting 
all departments) —‘' 21 Cortlandt.” 
REGISTERED CABLE ADDRESS — “ Electview,"’ New York. 


To Advertisers 


CuHaNGes for advertisements should be in this office 
by Friday noon for the following week's issue. 


New ADVERTISEMENTS should be in the office not later 
than Monday noon to ensure publication in that week's 
issue. 


Subscriptions 
One Year, United States and Canada . . . . . $38.00 
One Year, Foreign Countries ........ 5.00 
Single Copies, each . ........ +68. 10 
Copies supplied for only one year back, each . . 25 


—- oo a ee ee 


ELECTRICAL PUMPING IN MINES. 


In a paper read before the Iron and 
Steel Institute at its recent meeting, Mr. 
D. S. Bigge gives some interesting figures 
concerning electric pumping in mines. 
The cases cited show without exception a 
great saving in the cost of operating by 
electricity; and in one instance where the 
prime reason for changing over from the 
old spear rod to the electric drive was to 
save space, and the question of fuel was 
not considered at all, the saving in this 
latter respect alone will pay for the in- 
stallation in two vears. These figures, 
to us at least, seem convincing that it is 
easier and cheaper to transmit electricity 
along a wire one-half inch in diameter 
than to move a pump rod eighteen inches 
square and from two to three thousand 


feet long. 


SURVIVALS IN ELECTRICAL SYSTEMS. 


One of our contemporaries calls atten- 
tion to what seems to be a remarkable 
survival of one of the early applications 
of electricity to practical use. 

Says this journal: “Nothing in the 
electrical field has held its own as has the 
direct-current series are lighting system. 
The system of to-day is quite similar to 
that of the early days of electric lighting. 
The constant-current machine to-day is 
very similar to the machine of that time, 
and the up-to-date series arc lamp differs 
from the original lamp very little, except 
that it now generally has an enclosed 
arce.” 

At first thought this 


somewhat striking, but does not further 


does seem 
consideration reveal a similar condition 
for other successful applications of this 
great civilizing agent? In what essential 
does the low-voltage incandescent light- 
ing system of to-day differ from that de- 
vised by Edison, except in the extent of 
the system, the size of units, and in 
the addition of a few auxiliaries which 
secure better and more economical service? 

The trolley system, the extraordinary 
growth of which has been the cause of 
much remark and speculation, is prac- 
tically the same as that installed by 
Sprague upon the Richmond road in 
1887. We still have a series motor on a 
constant-potential circuit. Here, also, the 
great development has been in the direc- 
tion of increase in size and the adapta- 
tion of auxiliaries which permit an eco- 
nomical extension of the system. 

In what way does the telephone, per- 
haps the most important of all modern in- 


ventions, differ except in details of con- 


struction and application from the system. 


devised by Bell? 

And the oldest of all the useful applica- 
tions of electricity, the telegraph, is prac- 
tically the same in the vast majority of 
its uses as that devised and put in 
Has not our wonderful 


use by Morse, 
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progress during the last fifteen years been 
rather along the lines of improving the 
old systems and devising new applica- 
tions, rather than in replacing the old 
systems by new? 


° 


EFFICIENCY 


OF THE ELECTRIC 
FURNACE. 


In his paper on the “Efficiency of Elec- 
tric Furnace Operations” at the recent 
meeting of the Amcrican Electrochem- 
ical Society, President J. W. Richards 
very clearly defined the efficiency of the 
various types of furnaces. Where electro- 
lytic reaction takes place, the efficiency 
of this part of the operation is the ratio 
of the electromotive force theoretically 
required to that actually found necessary 
to bring about this reaction. 

In defining the efficiency of the thermal 
operation, the type of furnace must be 
considered. In thé continuous furnace, 
where there is a continuous supply of raw 
material and output of finished product, 
the efficiency of the furnace is the ratio 
of the useful or unradiated heat energy 
to the total energy supplied. The only 
The 
efficiency of these furnaces is improved 
by well insulating them to prevent this 
loss and by running the material through 
rapidly. As a definite temperature must 
bs reached to bring about the desired re- 
action, and as the heat lost through radia- 
tion is a function of time as well as dif- 


loss here is that due to radiation. 


ference in temperature, it follows that 
the greater the rate of output of a given 
furnace the higher the efficiency. 

A large storage capacity for heat may 
not be undesirable in this type of fur- 
this will 


changes in temperature and will be one 


nace, for prevent sudden 
factor in securing a uniform output, both 
in quantitv and quality of product. 

In the intermittent furnace the oper- 
ation consists in bringing the charge up 
to the temperature at which the desired 
reaction takes place, keeping this temper- 
ature until the reaction is complete and 
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then allowing the furnace to cool æo that 
the product may be removea. In this 
type of furnace the heat radiated after 
the current is cut off must not be con- 
sidered as loss, as this was required to 
bring the charge up to the temperature 
of reaction. The only losses are those 
due to radiation at starting and during 
the flow of current. The efficiency as de- 
fined is therefore the ratio, of the differ- 
ence between the total energy supplied 
and these losses, to the total energy sup- 
plied. 

Furnaces of this type should be com- 
pact, well insulated thermally, and have 
a small thermal storage capacity. The 
last consideration is important, not only 
because of its effect on the efficiency, but 
also because a furnace having a small 
thermal storage capacity can be worked 
more rapidly than one in which this is 
greater, as it will sooner reach its final 
temperature and will cool down more 


quickly. Strictly speaking, the heat 


stored up in the walls of the furnace when 


the current is cut off is a loss, and this 
should be considered in a comparison of 
this type with the continuous furnace. 

As in the continuous furnace, the effi- 
ciency will be increased by working the 
furnace rapidly, that is to say, bringing 
it up to the final temperature as quickly 
as possible. 

The difference, so far as efficiency 
alone is considered, between the two types 
of furnace then amounts simply to the 
loss caused by the thermal capacity of 
the furnace walls. In each case the heat 
radiated from the finished product can 
not be considered as a loss, as it is neces- 
sary to bring about the reaction. 

The results of this study by President 
Richards show that those furnaces where 
clectrolytie action takes place are the least 
cthcient. Next comes the continuous elec- 
tric thermal furnace, while the inter- 
mittent furnace is the most efficient of all. 

This is rather surprising and, we be- 
lieve, indicates that the first two types 
of furnace could be improved as regards 
cHiciency. There docs not seem to be any 
reason why the continuous furnace should 
lose more heat from radiation than the in- 


termittent, unless it is merely a question 
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of size. And as far as regards heat losses, 
the electrolytic furnace should be on the 
same footing as the other two, while the 
direct transformation of electric energy 
to chemical energy should be at least as 
efficient as a thermal transformation. 


POWER DEVELOPMENTS AT NIAGARA 
FALLS. 


Probably few who have not visited 
Niagara Falls recently realize the extent 
of the power developments now going on 
there. The original American company, 
the Niagara Falls Power Company, has 
an output of 50,000 horse-power, while 
its second power-house, in which the ma- 
chinery is now being installed, will de- 
velop 55,000 horse-power. 

The Niagara Falls Hydraulic Power 
and Manufacturing Company has a pres- 
ent output of 30,000 horse-power. The 
contemplated enlargement of its canal 
will make available over 100,000 horse- 
power. On the Canadian side, the 
Canadian Niagara Power Company has 
its tunnel nearly completed, and the first 
section of the wheel-pit to develop 50,000 
of the ultimate 100,000 horse-power has 
been excavated to about one-third of its 
final depth, while the Ontario Power Com- 
pany, which will develop at least the same 
power, is at work on its intake canal. In 
addition to these great plants there are 


several smaller ones on each side of the 
river. 


The incorporation of the new indc- 
pendent telephone company establishes 
a condition of affairs very similar to the 
famous three-cornered duel so amusingly 
described in “Midshipman Easy;? but 
whether upon closer examination the 
analogy will hold is another question. 


It seems evident that our old and faith- 


ful friend, the series motor, is still to be 


with us for some years to come. Now, 


however, it is to be taught to perform 
gracefully the old trick of operating on 
an alternating-current circuit. 


— Eee 


The Evecrrican Review extends its 
greetings to the American Street Rail- 
way Association which meets in Detroit 
next week. That the convention will be 
successful is assured by the ability and 
energy of the officers. This association is 
a thoroughly representative one. 
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ELECTRIC AUTOMOBILES. 

We learn with regret that but one elec- 
tic automobile has been entered in the 
reliability run between New York and 
Boston, which will be held October 9-15. 

The conditions of the contest seem par- 
ticularly suitable to electric machines. 
Charging or exchanging batteries is al- 
lowed in the morning and at noon. 
High speeds are not allowed, so that wear 
and tear on the batteries should be slight. 
The longest half-day run, from Spring- 
field to Worcester, is but fifty-two miles. 

We think there is no doubt that there 
are a number of electric vehicles which 
could meet these conditions successfully. 
Electric wagons are widely used in the 
large cities, and it is reported that long 
and careful records of these vehicles have 
been kept by a Brooklyn firm, which 
records demonstrate the entire success of 
these machines for their work. 

Electrice propulsion has demonstrated 
its superiority in railway work and will 
surcly do the same in other classes of 
transportation. 

There can be no question but that the 
horse, as a means of transportation in 
cities, must be abandoned. 

Doubtless the demand for electric car- 
riages has been retarded by the prevail- 
ing idea that, due to the necessity of 
charging, these machines have but a 
limited range of travel. We think, how- 
ever, that a careful study of any district 
would show a much greater range than is 
generally supposed. Now, would it not 
be a good plan for the makers of electric 
vehicles to compile a guide-book show- 
ing all the stations in the country where 
these machines could be charged? We 
believe such a guide would show possi- 
bilities of travel far greater than are 
generally assumed, and would be a con- 
vincing reply to criticism in this respect. 
With this objection disposed of, the bat- 
tle is more than half won. 

It has been said that the demand for 
automobile batteries is so small that the 
accumulator manufacturers are making 
no efforts to build it up. This is not the 
proper spirit, however, as the same eriti- 
cism could be made of any new industry. 

We have no doubt of the final triumph 
of the electric automobile, and believe 
that with proper attention the business 
could be made a very profitable one. 
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American Institute of Electrical 


Engineers. 


Opening Fall Meeting Held in New York City, September 26, 1902. 


HE first fall meeting of the Ameri- 
can Institute of Electrical En- 
gineers was held in New York 

city, Friday evening, September 26. Mr. 
C. P. Steinmetz, the retiring president, 
introduced his successor, Mr. C. F. Scott. 
After a report by the secretary, Mr. Scott 
addressed the Institute. 

The subject of Mr. Scott’s address was 
the “Proposed Developments of the In- 
stitute.” Before entering upon the 
routine of regular work he suggested 
that a pause be made to consider the 
functions of the Institute, its present 
status and its future possibilities. 

The position occupied by the electrical 
engineer, he thought, is unique; the 
science underlying his work is the most 
fascinating and fruitful. The applica- 
tions of electricity are almost universal, 
there being scarcely a branch of human 
activity that has not received a quicken- 
ing touch. So rapidly have electrical de- 
velopments advanced that a new branch 
of engineering is now upon us. The 
scope of electrical engineering has pro- 
gressed from trivial beginnings until it 
includes works of the greatest diversity 
and magnitude. He spoke at length of 
the field that was open for the application 
of electrical appliances. This develop- 
ment has not been the result of mere 
chance, but of a combination of favoring 
conditions. 

While the theme, “the infancy of elec- 
tricity” has become a hackneyed one, the 
clectrical engineer must realize how brief, 
compared with other branches of en- 
gineering, is the experience upon which 
his work is based. Even the oldest of 
electrical inventions, the telegraph, had 
its beginning when men now living were 
well-grown boys. 

The past fifty years, and notably the 
past decade, have witnessed a general ac- 
tivity of such magnitude that it marks an 
epoch in the world’s history. In this de- 
velopment electricity has been foremost. 

Considering the financial aspect, it has 
been estimated that the total investment 
in electrical applications, outside of teleg- 
raphy and telephony, at the time the In- 
stitute was founded, did not exceed 
$1,000,000. At the present time the esti- 
mated capitalization of electrical appli- 
eations in the United States approxi- 


mates $4,000,000,000. Even these figures, 
although they indicate the vast responei- 
bilities which are entrusted to the elec- 
trical engineer, do not fully measure that 
responsibility, since they take no account 
of many applications of electrical ap- 
paratus in a subsidiary or auxiliary way. 

The president then spoke upon the gen- 
erally prosperous conditions obtaining in 
the United States. Continued prosperity, 
he thought, required high efficiency. 
Efforts must not be wasted or dissipated. 
A great responsibility rests upon the in- 
tellectual classes. As a factor in main- 
taining prosperity, the work of the elec- 
trical engineer is of great consequence. 
Applied electricity so increases the effi- 
ciency of industrial and commercial life 
that better results and higher efficiency 
can be secured with a given expenditure 
of energy. 

Electrical interests are so diversified 
and so extended that electrical workers 
should be brought together. They 
should have a common meeting place. 
Here discoveries may be announced, in- 
ventions described, engineering schemes 
criticised and new undertakings pre- 
sented and discussed. Here the student 
and professor, the investigator, the in- 
ventor, the manufacturer, the operator 
and the consulting engineer may meet 
upon common ground. The engineer 
who is tempted to ridicule scientific work 
finds that it is the foundation upon which 
his own work rests. The professor who 
regards slightingly the work of the de- 
signing or constructing engineer may find 
that his own cherished formule are de- 
rived from the rules and contain the con- 
stants which the practical man has de- 
termined for himself. 

It is the function of the American In- 
stitute of Electrical Engineers to bring 
individual workers into a common unity 
—to join them in a unity of interests 
which is called the electrical engineering 
profession. It is the function of the In- 
stitute to continually bring together the 
diversified achievements of many workers, 
which, taken all together, constitute a 
single total of accomplishment. It is 
the function of the Institute to take the 
lead in such measures as will promote 
the general interest of the profession and 
the efficiency of electrical work. He then 


_ manufacturers. 


went on to relate the prominent part 
which the American Institute of Elec- 
trical Engineers has taken in representing 
the profession in various ways. 

In discussing the future of the Insti- 
tute, Mr. Scott thought the membership 
should be increased, the power and in- 
fluence of the Institute being dependent 
upon the number, character and activity 
of its members. There are many en- 
gineers eligible to membership who are 
not members because they do not fully 
appreciate the scope and work of the In- 
stitute. During the past year the mem- 
bership increased twenty-five per cent 
and reached a total of 1,546. This is 
less than one-half the membership of the 
British Institution of Electrical En- 
gineers. If the American Institute mem- 
bership bore the same relation to the kilo- 
watt capacity of the electrical power sta- 
tions of the country, as does that of the 
British institution, the membership of 
the American Institute of Electrical 
Engineers should be 25,000. 

In discussing the question of papers 
and contributions, he suggested that a 
larger proportion of the membership take 
a positive part. While the Institute as a 
body is not responsible for the statements 
or opinions of its members, there is, 
nevertheless, an obligation resting upon 
its members not to leave unchallenged 
inaccurate and misleading statements. 
An examination of the last volume shows 
that five per cent of the membership took 
part in the meetings, and that two per 
cent furnished papers. Of these, five per 
cent came from miscellaneous sources, 
twenty per cent from college professors, 
twenty-five per cent from operating and 
consulting engineers and forty-five per 
cent from engineers connected with 
manufacturing companies. ‘These fig- 
ures indicate that electrical matters are 
advancing so fast that even the teachers 
in the great technical schools fall behind, 
because the problems come first with the 
To the manufacturing 
companies must be given credit for sub- 
stantially advancing scientific investiga- 
tion, as well as practical development. 

While the monthly meetings are held 
in New York city, where most of the 
members reside, only one-fifth of the 
papers presented were by New York 
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members during the last season. The In- 
stitute is national in its scope, and there 
should be an effort among the member- 
ship to increase the quantity, as well as 
the quality, of its published proceedings. 
Local committees of the Institute in vari- 
ous cities would broaden the influence of 
the work and generally extend its benefits. 

The proper education of the engineer 
is a problem to which various solutions 
are offered. All, however, will doubtless 
agree that the profession has already 
reached a stage, and is advancing so 
rapidly, that the purely “practical” man 
can not hope to maintain himself in the 
front rank. The rate at which develop- 
ment is progressing demands a thorough 
grounding in fundamental principles, in 
order to impart the power for grasping 
and meeting new conditions. 

His predecessor, he said, spoke truly 
when he remarked that the educational 
institutions should give the young man “a 
thorough understanding of the funda- 
mental principles of electrical engineer- 
ing and allied sciences, and a good 
knowledge of the methods of deal- 
ing with engineering problems.” The 
best education, he said, is that 
in which theoretical training in 
fundamental principles predominates. The 
true function of practical work in a 
broad engineering education is not to 
produce skilled workmen or full-fledged 
engineers, but it is to supplement theo- 
retical work, making it definite and cer- 
tain, so that the student may properly 
assimilate the instruction which he re- 
celves. 

The collection of engineering data in 
the establishing of standard practice in 
electrical engineering is one of the im- 
portant functions of the Institute. The 
present years are formative years; elec- 
trical engineering is crystallizing; elec- 
trical theories and laws and electrical 
measurements are more definite than 
those relating to the allied professions. 
Electrical engineering practice, however, 
is now being established. The apparatus 
and the methods, both in detail and in 
general, which characterize present work, 
are radically different from those of five 
or ten years ago. General investigations 
should be made in various lines of elec- 
trical engineering work, not primarily for 
the purpose of devising theoretical stand- 
ards or undertaking original investiga- 
tion, but for the purpose of determining 
what is best in present practice, and of 
formulating and crystallizing it into what 
may be recognized as standard practice. 

The electrical engineer must not fail 
to realize the value of standards. In 
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Europe to-day there is a confusion of sys- 
tems and frequencies and voltages, and 
a wide diversity in types of construction. 
Many foreign engincers pride themselves 
on devising that which is novel instead 
of adopting that which is standard. 

The United States, with only one-fifth 
the population of Great Britain and 
Europe, has two and one-third times the 
kilowatt capacity in power stations in 
electric railways, and three and one-half 
times the mileage of electric railways. 
The power-houses in operation and under 
contract in New York city would replace 
all the central stations for lighting and 
power in Great Britain or in Germany. 
They would operate all the electric rail- 
ways of Great Britain and Europe com- 
bined. One alone would be sufficient for 
the railways of Germany, and the output 
of a single generator would run all the 
reilways of Switzerland. American de- 
signs, methods and practice are being in- 
troduced into half a dozen factories in 
foreign countries. 

Electrical progress and leadership can 
be promoted by the Institute, as it draws 
together and unites the efforts of elec- 
trical workers, and it aids in establishing 
the standards of the future. 

He then spoke upon the merited sup- 
port which should be given to the library, 
dwelling upon the generous assistance of 
Dr. S. S. Wheeler in his work in connec- 
tion with the Latimer Clark Library as a 
foundation. Mr. Carnegie’s contribution 
has enabled the library to be catalogued 
and otherwise made more useful. Vari- 
ous members and different corporations 
and scientific societies had contributed 
valuable sets of books, such as proceed- 
ings of scientific societies; records in 
patent litigation and the like. At least 
one member has provided by his will that 
a part of his technical library shall pass 
to the Institute, and another is proposing 
an endowment for the future continuation 
of the sets which he has presented. The 
policy decided upon by the library com- 
mittee is to place upon the shelves of 
the Institute every book relating to elec- 
tricity in the English language, and everv 
book of value in the French, German and 
other languages. The several thousand 
volumes of rare books which are now 
available is a magnificent beginning. 

At this point Mr. Scott announced that 
a communication from the chairman of 
the library committee might be read. 
This announced a large gift to the library 
by Mr. C. O. Mailloux of a number of 
valuable sets of journals and transactions. 
This is accompanied by a sum of money, 
the annual income of which will be suffi- 
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cient to pay for future subscriptions to 
those periodicals which are vet current, 
and also to cover the cost of binding the 
completed volumes. 

Permanent quarters for the Institute 
should be an object of plans and anticipa- 
tions, Mr. Scott. Such an 
organization as this should not be ham- 
pered for want of the most convenient 
accommodations, 


continued 


Personal acquaintance 
and social intercourse are initial factors 
In unity of sentiment and of action, and 
the library should be speedily rescued 
from its all but inaccessible and eramped 
quarters. 

Cooperation with similar institutions 
in other countries will be mutually bene- 
ficial in various ways. It is the hope and 
expectation of the Institute to have as its 
guest within the next few vears the In- 
stitution of Electrical Engineers of Great 
Britain. The scope of the profession is 
world-wide, and the Institute should wel- 
come the coming opportunity to extend 
its acquaintance and broaden its ideas. 

At the close of his address, Mr. Seott 
introduced Mr. B. G. Lamme, who read 
his paper on the “Washington, Baltimore 
& Annapolis Single-Phase Railway.” In 
the discussion of this paper, Mr. ©. P. 
Steinmetz said that it was a cause for 
congratulation that American engineering 
was still in the lead. In Europe all ef- 
forts have been directed to adapting a 
motor known to be unsuitable to railway 
work. In this country, however, a motor 
of suitable characteristics was being de- 
veloped. ‘The use of the series motor on 
alternating-current circuits was not new, 
but heretofore it has been impossible to 
prevent disastrous sparking and to secure 
a suitable power-factor. He expects more, 
however, from the Thomson repulsion 
motor. The characteristics of the induc- 
tion motor are similar to those of the 
shunt motor, while those of the repulsion 
motor resemble the series motor. The 
use of these motors at a high speed and 
low frequeney is doubtless one of the ele- 
ments of success. 

Mr. R. D. Mershon reasserted his faith 
in the induction motor. and stated his 
belief that although the characteristics of 
this machine were similar to those of the 
direct-eurrent shunt motor, the future de- 
velopment of the induction motor will 
enable it to be used successfully in rail- 
way work. 

Professor W. E. Goldsborough ex- 
pressed his confidence for a final successe 
ful application of the single-phase alter- 
nating-current motor, but thought that 
for some time the conditions would be 
similar to those obtaining during the 
carly development of electric traction. At 
present no one could say what system 
would be successful, but he believed that 
within a few vears methods would be 
crystallized, and that there would then 
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be a standard alternating-current single- 
phase railway equipment. 

Mr. B. J. Arnold said that much credit 
was due to the engineers who were de- 
veloping this new system. The problem, 
he thought, could be sumuned up as simply 
one of commutation. He also called at- 
tention ‘to the work which has already 
been done to apply alternating-current 
motors to railway work. He had taken 
a contract in December, 1899, to equip a 
sixtv-mile road with an alternating sys- 
tem, and that the construction and equip- 
ment of the read were now well advanced. 
He had been advocating the use of alter- 
nating-current motors for railway work 
for the past three years, and was now glad 
to have more company in his opinions 
than had hitherto been the case. 

Mr. H. A. Wagner expressed his faith 
in the single-phase motor. Ilis experi- 
ence, however, had led him to believe that 
there was a great future for the repulsion 
motor. Sparking can be overcome at low 
frequencies and by suitable design. 

Mr. C. O. Mailloux, while recognizing 
the excellent results which had been ob- 
tained with these series motors, expressed 
himself as being still somewhat skeptical 
—or rather conservative—as to their 
actual success in practical applications. 
Other systems seemed to him more prom- 
ising, and he still had a firm belief in the 
direct-current motor. 

The discussion was continued by 
Messrs. W. S. Franklin, B. E. Ries and 
others, opinions being expressed that the 
problem was one of commutation and 
design, and various questions relating to 
these points were asked. Attention was 
also called to the great decrease in fre- 
quency which has been going on since the 
introduction of alternating-current ap- 
paratus. ) 

Mr. Lamme, in his reply, stated that 
100-horse-power motors have been in 
operation at the Westinghouse company’s 
factories for some time past. They have 
been found to be entirely reliable and sat- 
isfactory. The apparatus to be used was 
not a proposed type, but one which had 
been in actual operation, Of the two 
types of motors, he believed that the 
series motor had decided advantages over 
the repulsion motor. In the case of the 
latter, the question of reversing the di- 
rection of rotation was a troublesome 
feature. Although this system might be 
said to be a return to an old type, it was 
doing what had never been done before. 
Into the question of design many points 
entered. The air-gap used was prac- 
tically the same as that with a similar 
direct-current motor. No lead was given 
to the brushes, and therefore no shifting 
was necessary. The number of poles had 
little effect upon the power-factor. The 
further details of the motor, while thev 
could not be disclosed at present, would 
be presented in a future paper before the 
Institute. 

At the conclusion of the discussion, on 
the motion of Mr. C. P. Steinmetz, the 
thanks of the Institute were tendered to 
Mr. C. O. Mailloux for his liberal addi- 
tions to the Institute library. 
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WASHINGTON, BALTIMORE & ANNAP- 
OLIS SINGLE-PHASE RAILWAY.* 


BY B. G. LAMME. 


The Washington, Baltimore & An- 
mmapolis Railway is a new high-speed elec- 
trie line extending from the suburbs of 
Washington to Baltimore, a distance of 
about thirty-one miles, with a branch 
from Annapolis Junction to Annapolis, 
a distance of about fifteen miles. The 
overhead trolley will be used, and sched- 
ule speeds of over forty miles per hour 
are to be attained. This road is to be the 
scene of the first commercial operation 
of an entirely new system of electric 
traction. 

The special feature of this system is 
the use of single-phase alternating current 
in generators, transmission lines, trolley 
car equipment and motors. 

It constitutes a wide departure from 
present types of railway apparatus, and 
while retaining the best characteristics 
of the present standard direct-current 
motor system, the use of alternating cur- 
rent makes it possible to avoid many of 
the ‘bad features. 


The standard direct-current railway 
equipment possesses several character- 


istics which fit it especially for railway 


service. These characteristics have been of | 


sullicient importance to overbalance many 
defects in the system. In fact, a far 
greater amount of effort and engineering 
skill has been required for overcoming or 
neutralizing the defects than for develop- 
ing the good features possessed by the 
system. By far the most important 
characteristic possessed by the direct- 
current system is found in the type of 
motor used on the car. The direct-cur- 
rent railway inotor is in all cases a series- 
wound machine. The series motor is 
normally a variable field machine, and it 
is this feature which has adapted the 
motor especially to railway service. 
Shunt-wound motors have been tried and 
abandoned. All manner of combinations 
of shunt, series and separate excitation 
have been devised and found wanting, 
and in many cases the real cause of fail- 
ure Was not recognized by those responsi- 
ble for the various combinations. They 
all missed to a greater or less extent the 
variable field feature of the straight 
series motor. 

Ht is true that a variable field can be 
obtained with shunt or separate excita- 
tion, but not without controlling or regu- 
lating devices, and the variation is not 
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* A paper presented at the 168th meetiog of the Ameri- 
ean Institute of Electrical Engineers, New York, Nep- 
tember 26, 1902, 
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inherently automatic, as in the series 
motor. Polyphase and single-phase in- 
duction motors do not possess the varia- 
ble field feature at all, as they are 
essentially constant-field machines. They 
are equivalent to direct-current shunt or 
separately excited motors, with constant 
field strength, which have been unable to 
compete successfully with the series 
motor. 

The variable field of the series motor 
makes it automatically adjustable for 
load and speed conditions. It also 
enables the series motor to develop large 
torques without proportionately increased 
currents. The automatically varying 
field is accompanied by corresponding 
variations in the counter-electromotive 
force of the armature until the speed can 
adjust itself to the new field conditions. 
This feature is of great assistance in re- 
ducing current fluctuations with a small 
number of steps in the regulating rheo- 
stat. Any increase in current, as resist- 
ance is cut out, is accompanied by a mo- 
mentary Increase in the counter-electro- 
motive force, thus limiting the current 
increase to a less value than in the case 
of a constant field motor. 

Next to the type of motor, the greatest 
advantage possessed by the direct-current 
system lies in the use of a single current 
or circuit, thus permitting the use of one 
trolley wire. The advantages of the 
single trolley are so well known that it 
is unnecessary to discuss them. For 
third-rail construction, the use of single 
current is of even greater importance 
than in the case of the overhead trolley. 
It is seen, therefore, that it is not to the 
direct current that eredit should be given 
for the great success of the present rail- 
way system, but to the series type of 
motor and the fact that up to the present 
time no suitable single-phase alternating- 
current motor has been presented. 

Some of the undesirable features of the 
direct-current railway system should also 
be considered. The speed control is in- 
eficient. A nominally constant voltage 
is supplied to the car, and speed control is 
obtained by applying variable voltage at 
the motor terminals. This variation is 
produced by the use of resistance in series 
with the motors, with a loss proportional 
to the voltage taken up by the resistance. 
By means of the series-parallel arrange- 


ment, the equivalent of two voltages is 


obtainable at the motor terminals without 
the use of resistance. Therefore, with 
series-parallel control, there are two ef- 
ficient speeds with any given torque, and 
with multiple control there is but one 
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efficient speed with a given torque. All 
other speeds are obtained through rheo- 
static loss, and the greater the reduction 
from either of the two speeds, series or 
parallel, the lower will be the efficiency 
of the equipment. At start the rheo- 
static losses are always relatively large, 
as practically all the voltage of the line 
is taken up in the rheostat. For heavy 
railroad service, where operation for long 
periods at other than full and half speeds 
may be necessary, the rheostatic loss will 
be a very serious matter. 

The controlling devices themselves are 
also a source of trouble. An extraordi- 
nary amount of time and skill has been 
expended perfecting this apparatus. 
The difficulties increase with the power 
to be handled. The controller is a part 
of the equipment which is subjected to 
much more than ordinary mechanical 
wear and tear, and it can go wrong at any 
one of many points. The larger the 
equipment to be controlled the more 
places are to be found in the controller 
which can give trouble. The best that 
can be said of the railway controller is 
that it is a necessary evil. 

Another limitation of the direct-cur- 
rent system is the trolley voltage. Five 
hundred volts is common at the car and 
650 volts is very unusual. By far the 
larger number of the railway equipments 
in service to-day are unsuited for oper- 
ation at 600 volts, and 700 volts in nor- 
mal operation would be unsafe for prac- 
tically all. The maximum permissible 
trolley voltage is dependent upon inherent 
limitations in the design of motors and 
controllers. The disadvantages of low 
voltage appear in the extra cost of copper 
and in the difficulty of collecting current. 
In heavy railroad work the current to be 
handled becomes enormous at usual volt- 
ages. A 2,400-horse-power electric loco- 
motive, for example, will require between 
3,000 and 4,000 amperes at normal rated 
power and probably 6,000 to 8,000 am- 
peres at times. With the overhead trol- 
ley these currents are too heavy to be col- 
lected in the ordinary manner, and it is a 
serious problem with any form of trolley 
or third-rail system which can be used. 
It is evident that for heavy service, com- 
parable with that of large steam railways, 
a much higher voltage than used in our 
present direct-current system is essential, 
and the use of higher voltage is destined 
to come, provided it is not attended by 
complications which more than over- 
balance the benefits obtained. 

A further disadvantage of the direct- 
current system is the destructive action 
known as electrolysis. This may not be 
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of great importance in interurban lines, 
chiefly because there is nothing to be in- 
jured by it. In city work its dangers are 
well known, and very expensive construc- 


tions are now used to eliminate or mini- 


mize its effects. 

From the above statements it is evident 
that an alternating-current railway sys- 
tem, to equal the direct current, should 
possess the two principal features of the 
direct-current system, viz: A single sup- 
ply circuit and the variable field motor, 
and to be an improvement upon the di- 
rect-current system, the alternating cur- 
rent should avoid some of the more im- 
portant disadvantages incident to the 
present direct-current railway apparatus. 

The system must, therefore, be single- 
phase. ‘The importance of using single 
phase for railway work is well known. 
The difficulties and complications of the 
trolley construction are such that several 
alternating-current systems have been 
planned on the basis of single-phase sup- 
plied to the car, with converting appara- 
tus on the car to transform to direct cur- 


rent, in order that the standard type of - 


railway motors may be used. Such plans 
are attempts to obtain the two most valu- 
able features of the present direct-current 
system. The polyphase railway system, 
used on a few European roads, employs 
three currents, and therefore does not 
meet the above requirement. 

The motor for the alternating-current 
railway service should have the variable 
speed characteristics of the series direct- 
current motor. The polyphase motor is 
not suitable, as it is essentially a constant- 
ficld machine, and does not possess any 
true variable speed characteristics. There- 
fore it lacks both of the good features of 
the direct-current railway system. A 
new type of motor must therefore be 
furnished, as none of the alternating-cur- 
rent motors in commercial use is adapted 
for the speed and torque requirements 
of first-class railway service. Assuming 
that such a motor is obtainable for opera- 
tion on a single-phase circuit, the next 
step to consider is whether the use of 
alternating instead of direct current on 
the car will allow some of the disadvan- 
tageous features of the direct-current sys- 
tem to be avoided. 

The direct-current limits of voltage are 
at once removed, as transformers can be 
used for changing from any desired trol- 
ley voltage to any convenient motor 
voltage. Electrolysis troubles practically 
disappear. As transformers can be used, 
variations in supply voltage are easily 
obtainable. As the motor is assumed to 
have the characteristics of the direct-cur- 
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rent series motor, speed control without 
rheostatic loss is practicable when volt- 
age control is obtained. This combina- 
tion, therefore, allows the motor to oper- 
ate at relatively good efficiency at any 
speed within the range of voltage ob- 
tained. If the voltage be varied over a 
sufliciently wide range, the speed range 
may be carried from the maximum de- 
sired down to zero, and, therefore, down 
to starting conditions. With such an ar- 
rangement no rheostat need be used under 
any conditions, and the lower the speed 
at which the motor is operated, the less 
the power required from the line. The 
least power is required at start, as the 
motor is doing no work and there is no 
rheostatic loss. The losses at start are 
only those in the motor and transforming 
apparatus, the total being less than when 
running at full speed with an equal 
torque. Such a system, therefore, permits 
maximum economy in power consumed by 
motor and control. This economy in con- 
trol is not possible with the polyphase 
railway motor, as this motor is the equiva- 
lent of the direct-current shunt motor, 
with which the rheostatic loss is even 
greater than with the series motor. 

The use of alternating current on the 
car allows voltage control to be obtained 
in several ways. In one method a trans- 
former is arranged with a large number 
of leads carried to a dial or controller 
drum. The Stillwell regulator is a well- 
known example of this type of voltage 
control. This method of regulation is 
suitable for small equipments with mod- 
erate currents to be handled. The con- 
troller will be subject to some sparking, as 
in the case of the direct-current appara- 
tus, and, therefore, becomes less satisfac- 
tory as the car equipment is increased in 
capacity. Another method of control 
available with alternating current is en- 
tirely non-sparking, there being no make- 
and-break contacts. This controller is the 
so-called “induction regulator,” which is 
a transformer with the primary and sec- 
ondary windings on separate cores. The 
voltage in the secondary winding is varied 
by shifting its angular position in rela- 
tion to the primary. With this type of 
voltage controller very large currents can 
be handled, and it is especially suitable 
for heavy equipments, such as locomo- 
tives. 

Tt is thus seen that there is one method 
of control available with alternating cur- 
rent which avoids the inherent troubles 
of the direct-current controller. The in- 
duction regulator is primarily a trans- 
former, and all wear and tear is confined 
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The Electrolytic Manufacture of 


INTRODUCTORY. 


HEN free chlorine gas is led into 

W a solution of potassium or 

sodium hydrate, the following 
reactions can occur: 

(1) 2KOH + Cl, = KCIO + KCl + 

H,O. 
(2) 6KOH + 3Cl, = KCIO, + 5K01 + 
3H,0. 

The first reaction, in which hypochlo- 
rite is the chief product, occurs at tem- 
peratures below twenty degrees centi- 
grade; the second, in which chlorate is 
produced, at temperatures above thirty 
degrees centigrade. 

The ordinary chemical method of pro- 
ducing chlorates worked out by Liebig, 
and used on a very extensive scale in the 
chemical works of the ‘United Kingdom 
and of France down to.the present date, 
depends upon the second of these reac- 
tions. Chlorine gas is generated in the 
customary manner, from hydrochloric 
acid and manganese dioxide. This gas 
is led into milk of lime at a temperature 
above thirty degrees centigrade, and the 
clear solution of chlorate of lime which is 
produced is concentrated, and then decom- 
posed with potassium chloride. The sub- 
stitution of calcium hydrate for potas- 
sium hydrate is simply a device to avoid 
the loss of the latter as potassium chloride 
in the primary chemical reaction with the 
chlorine gas. 

Chlorine and caustic alkali are, how- 
ever, products of the electrolytic cell, and 
if one modifies the usual method of de- 
composing the alkali metal chlorides by 
electrolysis, so that the products can re- 
act with one another in the cell, one ob- 
tains either hypochlorites or chlorates, ac- 
cording to the temperature of the cell 
solution, at the surfaces of the two elec- 
trodes. | 

The earliest reference to the possibility 
of forming chlorates by the electrolysis 
of the alkali metal chlorides on an indus- 
trial scale of operations is contained in 
British Patent No. 13,755, of 1851.* This 
patent, granted to Charles Watt over fifty 
years ago, described the conditions neces- 
sary to produce chlorate by electrolysis of 
solutions of sodium or potassium chloride. 
Watt had discovered that a high tempera- 
ture and an alkaline solution favored the 


*Stadion is said to have observed the formation of 
chlorates in the electrolytic cell in 1816. 
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By John B. C. Kershaw, F. I. C. 


formation of chlorate in the cell, and he 
recommended the use of steam-jacketed 
cells and of horizontal electrodes with the 
anode below. This patent contains the 
essential ideas of all the later processes, 
but it was never worked on a practical 
scale owing to the excessive cost of elec- 
trical power in the middle years of the 
century. It was not until electric light- 
ing had developed into a large and im- 
portant branch of the engineering indus- 
try that dyamos reached their limits of 
improvement, and that the application of 
water power for generating electric energy 
became a practical possibility. The period 
1850-1890 was therefore one of prepara- 
tion for the later industrial developments. 


THE GALL AND MONTLAUR CHLORATE CELL 
-~ AND PROCESS. 
The first practical attempt to carry out 
the ideas contained in the 1851 patent 
granted to Charles Watt was made-by two 
Frenchmen—MM. Gall and Montlaur— 
in 1889; a small factory being erected in 
that year at Villers-sur-Hermes, in Swit- 
zerland. The process and cell described 
in the Gall and Montlaur British Patent 
No. 4,686, of 1887, were operated at this 
works. The trials were successful, and 
in 1890-1891 a larger factory was erected 
at Valorbes, in Switzerland, where 3,000 
horse-power had been developed for in- 
dustrial use. Fig. 1 is a-view of these 
works and of the falls. The following is 
the description of the Gall and Montlaur 
process and cell, as given in the 1887 
patent: 3 


The chloride in aqueous solution is sub- 
mitted to the action of an electric current 
ip a trough provided with a porous parti- 
tion. The trough may be of earthenware, 
stoneware or other convenient material, 
being divided into two parts by the porous 
diaphragm, which may be of porous earth- 
enware, pasteboard or any other suitable 
material not-containing organic or other 
substances liable to be destroyed by chloric 
acid. 

To avoid the reducing action of the 
hydrogen which is separated at the nega- 
tive pole, the liquid in the negative com- 
partment is caused to circulate, by exte- 
rior tubes with valves or other suitable 
means, toward the positive compartment, 
so that the base formed may combine with 
the chloric acid as it is formed. The 
base derived from preceding operations 
may likewise be introduced into the posi- 
tive compartment at the commencement 
of the operation. 


The solution is preferably kept at a 
temperature of from forty-five to fifty- 
five degrees centigrade during the process, 
and the reaction then takes place accord- 
ing to the equation: 
6Cl + 6MOH = MCIO, + 5MCl + 

3H,0. 
M representing a monovalent radical. 

The electromotive force of the current 
should be of a strength corresponding to 
the affinity of chlorine for the correspond- 
ing metal, and may be reckoned by the 
thermochemical tables of Berthelot, thus 
4.34 volts for chlorate of potash. 

The quantity of current may vary with- 
in wide limite, fifty amperes per square 
decimetre of electrode is a suitable 
amount, | 

For the positive electrode, platinum or 
an alloy of platinum and ten per cent 
iridium is most convenient; for the nega- 
tive electrode iron or, preferably, nickel 
may be employed. The temperature of 
the liquid may be maintained by heating 
the same by means of a spiral or tubing 
of platinum passing through the trough. 


The Valorbes factory is still operating, 
and is stated to be producing about 1,500 
tons of chlorate per annum. The fol- 
lowing details of the works and process 
as originally carried on are based upon 
the article in the paper named below.* 

The electrolytic cells are large rec- 
tangular vats having a capacity of 1,765 
cubic feet. They are apparently built of 
wood, although there is no definite state- 
ment to this effect. They are insulated 
from the floor of the building by porce- 
lain cups filled with oil, in order to lessen 
the danger to the workmen. There are 
270 of these vats at Valorbes; half of this 
number are constantly in operation. The 
anodea and cathodes are placed at the 
bottom of the vats, the anode being 
placed lowest, and a porous partition of 


` earthenware divides these vats into anode 


and cathode chambers. Lunge states that 
these diaphragms are of special form, and 
doubtless the long experience this com- 
pany has had will have led to improve- 
ments in the structure and composition 
of this very troublesome element in cell 
construction. 

The anodes are very thin (one milli- 


metre) sheets of an alloy of ninety per 


cent platinum and ten per cent iridium, 
which is found to stand the action of the 
chlorine better than platinum alone. The 
cathodes are plates of iron or nickel; the 


è“ La Lumiere Electrique,” p. 101, 1891. 
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latter is best. The cell is worked with a 
twenty-five per cent solution of potassium 
chloride, which is kept in constant circu- 
lation from the cathode toward the anode 
compartment of the vat through external 
pipes. The current density used is 465 
amperes per square foot, and the electro- 
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The water-power plant at Valorbes cost 
$49,920, and the electrical plant $65,280. 
The Société D’Electrochimie, of Paris, the 
company owning the Gall and Montlaur 
patents, having proved that the process 
operated successfully at Valorbes, built 
a second chlorate factory at St. Michel, 


Fie. 1.—VALURBES CHLORATE WORKS, SWITZERLAND, 3,000 Horse-PowEr. 


motive force required to produce this, 
under the above conditions, is five volts. 
This high current density is required in 
order to keep the vat solution at the neces- 
sary temperature of forty-five degrees to 
fifty-three degrees centigrade. The potas- 
sium chlorate, first produced in the 
anode chamber, remains dissolved in 
the solution, but as the electrolysis 
proceeds it crystallizes out in the 
well-known form, the salt being less 
soluble in water than in solutions of 
potassium chloride. The vat contents are 
run off every few hours; the chlorate 
crystals are separated from the liquid, 
and the solution, after restoration to its 
original strength by addition of fresh 
potassium chloride, is returned to the elec- 
trolyzing vat. The potassium chloride 
used in the process is so pure that the 
same volume of water may be used in the 
process for several weeks before the im- 
purities have collected in sufficient 
amount to exercise a disturbing influence 
upon the manufacture. 

The presence of metallic oxides in the 
solution is most to be dreaded, since these 
decompose the hypochlorite into chloride 
and free oxygen, and thus effectually pre- 
vent the formation of chlorate. The 
chlorate obtained at Valorbes is recrys- 
tallized before it is placed upon the 
market. J 


in Savoy, in 1894. At this works between 
3,000 and 4,000 horse-power is available 
for the manufacture. Fig. 2 shows a 
bird’s-eye view of the works and of their 
surroundings. The two pipe lines clearly 
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head of the pipe lines. The turbine house 
contains twelve 200-horse-power and four 
400-horse-power turbines, direct-coupled 
to Thury dynamos, of equivalent power. 
Fig. 3 gives an interior view of the power- 
house at St. Michel. 

The Gall and Montlaur chlorate process, 
as operated at Valorbes and St. Michel, 
has undergone modifications and improve- 
ments since 1894, and it is reported that 
diaphragms are now dispensed with, and 
that the formation of chlorate is allowed 
to proceed in the open cell. The results 
obtained in recent laboratory investiga- 
tions upon the chemistry of the elec- 
trolytic chlorate cell have shown that the 
presence of chromates and of hydro- 
chloric acid, in the electrolyte, increases 
the yield of chlorate in a remarkable man- 
mer. It is believed that the Société 
])’Electrochimie has adopted these new 
methods of working the cell in the fac- 
tories at Valorbes and St. Michel. As 
originally worked, the output 6f chlorate 
by the two works was about 1,800 tons 
per annum. In 1900 the Valorbes factory 
is reported to have produced 1,500 tons 
chlorate, so that the combined output of 
the two factories is probably now over 
3,000 tons per annum. Owing to the in- 
crease of competition in the electrolytic 
chlorate industry the pioneer company 
has naturally grown rather chary about 
publishing details of its procedure, and 
figures for its annual output and official 


Fra. 2.—GENERAI VIEW OF THE ST. MICHEL CHLORATE Works, Savoy, FRANCE. 


seen in this view are 330 yards in length 
and forty-seven inches in diameter; they 
give a head of 230 feet at the turbine 
house. ‘The water is taken from the 
River Arc, at a point in the Maurienne 
Valley, one and one-half miles above the 
chlorate factory, and this water is con- 
veyed by a tunnel one and one-quarter 
miles in length to the forebay at the 


confirmation on some points can not be 
obtained. 

THE CARLSEN CHLORATE CELL AND 

PROCESS. 

This patented procedure for the manu- 
facture of chlorates has been operated at 
Mansboe, in Sweden, since 1894, but few 
details of the cell or process are available 
for publication. The Swedish patent is 
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No. 3,614 of the year 1890, and the proc- 
ess, of course, in its main features, re- 
sembles that of Charles Watt. An alkaline 
electrolyte is reported to be in use, with an 
open type of cell. The head of water 
available is thirty-seven feet, and twenty 
turbines are installed, running at 180 
revolutions per minute. The dynamos 
are six-pole machines, and are direct- 
coupled to the turbines. They yield 
under normal running conditions 1,200 
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the power and produce over 1,300 tons 
chlorate per annum. 

The installation of plant and ma- 
chinery is reported to have cost £40,000, 
while an equal amount was expended 
upon developing the water power. 

A second chlorate factory has been 
started at Alby, in Sweden, where 1,200 
horse-power is available, but no details 
of the process used have yet been pub- 
lished. 
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sideration of design and construction, and 
various methods for accomplishing this 
have been described of late. The applica- 
tion of several of these methods is con- 
sidered, and it is shown that they can 
not always be relied upon. Thus, 
Benischke’s method of determining the 
mechanical effort gives results varying 
from those obtained by Hissink’s method. 
In the case of this motor, however, the 
specific bearing pressure is much less 
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amperes at 115 volts. The capacity of the 
generating plant is therefore 2,760 kilo- 
watts, equal to 4,500 horse-power. The 
capital outlay upon the plant was 170 
kroners per horse-power, and the running 
charges, inclusive of rent and interest, 
amount to from seven to ten kroners per 
horse-power (year).* The original instal- 
lation at Mansboe produced 690 tons 
chlorate per annum with 1,760 horse- 
power, but the works have been enlarged 
since 1894, and now utilize the whole of 
s“ Teknisch. Tidskrift," 1895. 


Losses in a Large Asynchronous 
Motor. 

A recent article in a German contempo- 
rary by Mr. F. Bodensteiner gives the re- 
sults of a very careful study of a large, 
slow-speed, three-phase induction motor. 
The motor, which is rated at 125 horse- 
power and operates at 500 volts and sixty 
revolutions per minute, was built for mine 
pumping. The dimensions and weights 
of the principal parts are given. The 
separation of the various losses in asyn- 
chronous motors is important in the con- 


than the normal, as given by Dettmar, 
and the usual allowance for wear and tear 
on the journals is found not to be neces- 
sary. A study of the retardation curves 
also gives results varying from those de- 
termined by actual measurement, and 
from this the conclusion is drawn that 
interpolation by means of produced char- 
acteristics is not allowable. Tests con- 
ducted by the brake methods also show 
the unreliability of the retardation curve 
method for the separation of losses in an 
excited asynchronous motor. 
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The Honolulu Rapid Transit and Land 
Company, Honolulu, Hawaiian 
Islands. 


For the past sixteen years or more the 
Hawaiian Tramways Company has given 
Honolulu horse-car service from the busi- 
ness to the residence districts and to the 
bathing beach at Waikiki. A franchise 
was given to this company to install an 
electric system, but as it did not avail 
itself of the opportunity, lead to the or- 
ganization of the Honolulu Rapid Transit 
and Land Company. Inasmuch as the 
Hawaiian Tramways Company occupied 
the principal streets, made it very difficult 
to secure routes consistent with the re- 
quirements of the traveling public. 

By referring to a map of Honolulu 
it will be seen that there are only two 
thoroughfares from Nuuanu River going 
east and only one main road in a westerly 
direction. The roads from the numerous 
valleys lead to the main roads. The latter 
roads are occupied by the Hawaiian 
Tramways Company, and as it claims ex- 
clusive franchise, many lawsuits have 
been instituted and are now in the courts 
for final judgment. 

The map of Honolulu will give an idea 
of the layout, but it can not emphasize 
the tortuous and narrow streets. 

After many vexatious delays a single- 
track line of four and one-half miles was 
completed and ready for operation. One 
extremity of this line is on Wilder avenue, 
at Alexander street, in Punohon, a resi- 
dence district, and runs along Wilder, 
Pensacola, Lunalilo, Alapai and Hotel 
streets to Fort street, the business centre, 
this distance being 2.5 miles. This line 
then continues on Hotel street and King 
street to Liliha street, passing continu- 
ously through Chinatown and then out 
Liliha to Wyllie street. The distance from 
the business centre to Wyllie street is two 
miles. The Liliha street part of the line 
is practically a continuous ascent from 
an elevation of ten feet above sea level 
to an elevation of 235 feet with a maxi- 
mum grade of seven per cent. The re- 
maining part of the line is ascent and 
descent and the extremes of elevation are 
five feet and eighty-four feet. 

This line was opened for traffic on 
Saturday afternoon, August 31, 1901. 


The opening was in every way a perfect 


success, not a hitch occurring or accident 
happening to mar the event of a new 
epoch in Honolulu. The next day there 
were collected over 9,000 fares, and as the 
conductors were inexperienced and the 
cars packed, undoubtedly many more pas- 
sengers were carried than the fares in- 
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dicated. Six cars were used in this serv- 
ice, running on a headway of ten minutes. 

On October 31, 1901, 1.9 miles addi- 
tional track were thrown open to the pub- 
lic. This line extends from Wilder avenue 
and Punahon, at an elevation of sixty-six 
feet, thence up Punahon street and 
Manoa road to and through College Hills, 
a subdivision that lays in the Manoa 
Valley. The first 3,000 feet of this line 
rise to an elevation of 215 feet, with a 
maximum grade of seven per cent. 

On December 8, 1901, another exten- 
sion was thrown open to the public. This 
line runs from King and Liliha streets, 
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eastern terminus to Waikiki Beach, and 
to and through Kapiolani Park as soon 
as the necessary right of way can be ob- 
tained. This additional distance will be 
about three miles. 

When certain obstacles are removed a 
line will be built from Fort street along 
the Esplanade, Alakea, Emma, Punchbowl, 
Kuikini and Nuuanu streets to Bates 
street, where a connection may be made 
with an electric car line to Pacific 
Heights, which line reaches an elevation 
of 800 feet. The power for this Pacific 
Heights line is now furnished by the 
Honolulu Rapid Transit and Land Com- 
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ONE OF THE CONVERTIBLE CARS ON THE LINE OF THE HONOLULU RAPID TRANSIT 
AND LAND COMPANY. 


thence along King street to Kamehameha 


IV road in Kalihi, a distance of 1.9 miles. 


A portion of this distance parallels the 
horse-car line. _ 

On June 22, 1902, a line of 1.2 miles 
was added to the system. This line 
parallels the horse-car line on King street 
from Alapai street to the Waikiki road, 
and on July 12, 1902, the service had an 
addition of 0.7 mile extending from 
Alapai street to Fort street, on King 
street. The line on King street is now 
being extended from Fort street to 
Liliha street, a distance of 0.7 mile. This 
King street line will be extended from its 


pany, but the road is owned by another 
corporation. A beautiful view is obtained 
from these heights, showing Honolulu at 
your feet and the crater of the extinct 
volcano Punchbowl 300 feet below. 

The effort of the company has been 
toward good construction. The founda- 
tion of the track consists of six inches of 
broken stone thoroughly rolled with a 
fifteen-ton steam road roller. On this 
is placed cedar ties six inches by eight 
inches by six feet, being thirteen to each 
thirty feet. On each tie is placed tie- 
plates which support an eighty-five-pound 
girder rail seven inches deep. These rails 
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are coupled together by twenty-six-inch 
splice bars fastened by eight bolts. The 
rails are spiked to each tie with six spikes, 
three at each rail. The two parallel lines 
of rails are tied together by a tie rod 
placed every six feet. These rods are one- 


TRACKS ENTERING CAR BARN, HONOLULU RAPID 
TRANSIT AND LAND COMPANY. 
eighth-inch by one and three-quarter 
inches, and rounded and threaded at each 
end to a diameter of nine-sixteenths of 
an inch. Four nuts are placed on each 
rod, two bearing against the inside of the 

rails and two on the outside. 

The rail joints are bonded together by 
two 4/0 protected copper rail-bonds. 
The holes for the bonds are reamed out 
until a bright surface is obtained and the 
bond terminals placed therein and com- 
pressed by a screw compressor operated 
by a six-foot lever. Every 650 feet, when 
possible, the two rails are bonded to water 
mains, but when no water pipes are in the 
vicinity crose-bonds are placed every 350 
feet. 

The turnouts are about 300 feet long, 
which gives 100 feet of standing room. 
The frog angle is nine degrees and the 
curve of the switch on the centre line has 
a radius of ninety-nine feet seven and 
one-half inches. Spring switches are 
used at all turnouts. When it is im- 
possible to use the compressor at the 
switches, mates and frogs, then the bond 
terminals are hand rivetted, but in addi- 
tion bridge bonds are placed and the 
bond compressor used on these terminals. 

The Lorain Steel Company furnished 
the “specials” for the turnouts, the tracks 
at the car barn, the sharper curves and 
many crossings. Curves with a radius of 
1,000 feet and over are sprung in during 
track laying, but curves with less radii 
are bent on a hydraulic rail-bender, manu- 
factured by the Joshua Hendy Machine 
Works, San Francisco, Cal. The gauge 
of the track is four feet. 

The power-house, car barn and offices, 
which are located at Alapai and Young 
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streets, occupy one building, the same 
being constructed of brick and iron. 

The power plant consists of three 260- 
horse-power Babcock & Wilcox boilers, 
three 340-horse-power Hamilton-Corliss 
tandem-compound condensing engines 
(100 revolutions per minute), a Goubert 
feed-water heater, a Wheeler surface con- 
denser, air and circulating pump, Green’s 
economizer, 144 tubes, snow-feed pump, 
Stratton separator and receiver and hot 
well. Each boiler has 108 four-inch tubes, 
eighteen feet long and is twelve feet wide 
and nine feet high, and carries a pressure 
of 160 pounds. 

The electric plant consists of three 300- 
kilowatt, 500-volt Westinghouse gener- 
ators, direct-connected, direct current, ten- 
pole (100 revolutions per minute), and 
ten-panel switchboard. 


CoMPRESSING BonD TERMINALS, HONOLULU | 
RAPID TRANSIT AND LAND COMPANY. 


The rolling stock consists of ten 10- 
bench cars, single trucks; fifteen 8-bench 
cars, single trucks; two closed cars, 
double trucks; eight convertible cars, 
double trucks, and ten trailers. 

The single trucks are Brills 21K, and 
the double trucks are Brills Eureka maxi- 
mum traction. The electrical equipment 
on each car is composed of two (No. 49) 
35-horse-power motors, controllers, etc. 

For the line work, wooden poles thirty 
feet long are used and are placed about 
100 feet apart. The necessary span wires 
are so placed to allow the trolley wire, 
which is 4/0 copper wire, to be about 
twenty feet above the track. About one 
and one-half miles of the lines have 
bracket construction. The necessary feeder 
cables have a carrying capacity of 4/0 
copper wire. 

Honolulu is quite a cosmopolitan city, 
as is evidenced by the different nationali- 
ties employed in the construction of the 
road, namely, whites, Portugese, Nor- 
wegians, Germans, Japanese, Hawaiians, 
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negroes and South Sea Islanders. It was 
necessary to teach practically all of this 
labor the various parte of the. construction 
of an electric line. 

The rate of fare charged by the Hono- 
lulu Rapid Transit and Land Company 
is five cente, except for children going to 
and from school the rate is two and one- 
half cents. 

From the first day that it began opera- 
tions it has paid running expenses, all in- 
terest on bonds, and left a surplus over. 

The resident population of Honolulu 
ie somewhat over 40,000—sailors, soldiers, 
tourists and travelers probably increase 
this number to 45,000. 


That the business of the rapid transit 
is not merely due to curiosity ie shown by 
the following table of weekly receipts: 


RECEIPTS FROM FARES. 


Week Ending 
September 7, 1901........... $2,683.25 © 
r T Pe ete 2,018.65 
Ki BU E A ts 2,857.40 
“i OB E A 2,200.65 
October De E E 2,166.50 
“o || a E E 2,079.65 
n D E eenei 2,145.60 
s DG, 2 alienos 2,149.50 
November 2, * ........... 2,262.20 
ne O Ae EEEE 2,170.40 
as 16). Se eer cstewents 2,109.90 
5 7) ee er ee 2,412.15* 
as BO. ees eee nes 8,019.10 
December 7, ‘ ........... 2.696 .05 
ne 14, A, ecxa saunas 2,782.90 
te 2l ae em ere 8,155.75 
i a e E E EE 3,010.10 


* Part of the Kalihi Extension opened. 


The actual receipts from fares for the 
first four months, ending December 31, 
1901, have been $42,899.85. 

During more than half this term only 
six cars were in operation. On December 
31 there were ten, and now fifteen cars 
are used in the service. 


REAMING Ho.Les For Bonpma, HONOLULU 
RAPID TRANSIT AND LAND COMPANY. 


EXPENSES. 


Coal costs $8.50 a ton, delivered. 

Motormen and conductors are paid 
thirty cents an hour. 

Operating hours are from 5.35 A. M. 
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to 12 r. Mm. The men are on in two 
watches of nine hours each, so arranged 
as to give each man an hour off for each 
meal. A clubroom for the men is fitted 
up at the company’s office building. 

The operating and maintenance ex- 
penses during the first four months have 
amounted to $24,290.20, leaving a balance 
of $18,609.65, or at the rate of nearly 
$56,000 per annum. This makes a show- 
ing. of operating and maintenance ex- 
penses nearly fifty-seven per cent of the 
total receipte. 

The first chicf engineer of the com- 
pany was Mr. F. J. Amweg, who made 
the plans and superintended the construc- 
tion of the power-house, car barn and 
office building, the installation of ma- 
chinery, and the first construction of track 
was done under this régime. Mr. Amweg 
resigned May, 1901, and was succeeded 
by Mr. J. B. Rohrer, under whose direc- 
tion all surveys and track work have been 
done. 


— | 
National Electric Light Association. 


The provisions made at the last con- 
vention of the National Electric Light 
Association are meeting with a favor 
which was not anticipated by the most 
sanguine promoters of the plan. Since 
the convention at Cincinnati there has 
been a total of ninety-four new members 
added to the roll. The latest additions 
are as follows: 

Albion, N. Y.—Albion Steam Power 


‘Oo. 
Attleboro, Mass.—Attleboro Steam and 


Electric Co. . . 
Athens, Ga.—Athens Electric Railway 


Co. 
Beverly, Mass.—Beverly Gas and Elec- 
tric Co. 


Brookline, Mass.—Brookline Gas and 
Electric Co. 
Carbondale, Pa.—Lackawanna Valley 


Electric Light and Power Supply. | 
Cohasset, Mass.—Cohasset Electric Co. 
Duluth, Minn.—Duluth General Elec- 

tric Co. l 
Dovleston, Pa.—Doyleston Electric Co. 
Elwood, Ind.—Elwood Electric Light 


Co. 

Everett, Wash.—Everett Railway and 
Electric Co. 

Lee, Mas.— Lee Electrie Co. 

Lynn, Mass.—Lynn Gas and Electric 
Co. 

Oneonta, N. 
Power Co. 

Oil City, 
Power Co. 

Southern Pines, N. C.—Biscoe Electric 
Light Plant. 


Y.—Onconta Light and 


Pa.—Citizens’ Light and 


Telluride, Col. — Telluride Electric 
Light and Power Co. 
Walla Wala, Wash—Walla Walla 


Gas and Electrice Co. 

Warren, Ohio—Warren Electric Light 
and Power Co. 

Westboro, Mass.—Westboro Gas and 
Electric Co. 

Whitman, Mass —Whitman Light and 
Power Co. 
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THE DESIGNING OF TELEPHONE 
APPARATUS-—IV. 


BY W. A. TAYLOR. 


An important consideration is the dia- 
phragm, as to its diameter, thickness and 
distance from the pole-pieces. The dia- 


phragms that are usually made are about . 


two and one-eighth inches in diameter 
to two and one-quarter inches in 
diameter, with an available vibrating 
portion from one and seven-eighths 
to two inches. The thickness is 
usually about one one-hundredth of an 
inch. The distance from the pole-pieces 
varies widely in different makes—from 
one-thirty-second down to one-sixty- 
fourth of an inch. A good rule to go by is 
to make the distance as close as possible 
and etill not have the diaphragm touch 
the pole-pieces. At the greatest ampli- 
tude of vibration this distance should be 
about one-sixty-fourth of an inch, with 
a diaphragm of the above dimensions. 

In the receiver the diaphragm does not 
need damping springs, as the magnet ex- 
ercises sufficient damping effect; any 
other pressure brought to bear does not 
assist in the results. Should the dia- 
phragm be made larger in diameter, the 
thickness should also be increased. The 
matter of dimensions is determined by 
testing a large number, choosing the best. 
It is well to keep the diameter of the 
diaphragm as small as possible. 

The winding of a receiver should be 
placed just as near the end of the pole- 
pieces as possible, so that any changes 
in the current may produce a maximum 
change in the field as near as possible to 
the diaphragm. Of course, the size of the 
spools must be large enough to accommo- 
date enough wire to produce proper re- 
sults. It is not so much the resistance 
which is needed in the receiver, but the 
number of turns. If it were possible to 
get the turns without the resistance it 
would be better. A winding space of three- 
eighths of an inch will allow 1,000 turns 
of No. 36 silk-covered magnet wire to be 
wound with a depth of one-eighth inch. 
That will make 2,000 turns to the re- 
ceiver and amount to about 100 ohms. 
Some makers are making a receiver with 
but sixty ohms resistance with consider- 
ably less number of turns and are getting 
very good results. Other firms have 
placed receivers upon the market wound 
to 150 ohms, but it is doubtful whether 
anything is gained thereby. The wire 
must, of necessity, be much finer and 
consequently more apt to fail in case a 
static charge of electricity jumps from 
the winding of the core. It is always a 
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good rule to use us coarse wire as possible 
for the winding, as there is less danger 
of a burn-out. That means wind the 
receiver as low as possible without sacri- 
ficing its efficiency. 

This question has been often put to 
the writer: “Why is it that a receiver will 
work better with a permanent magnet 
than with a simple electromagnet?” The 
reason is due to the law that the tractive 
effort of a magnet is proportionate to the 
square of the intensity of magnetization. 
Suppose a receiver be excited by 
a current which would produce an 
intensity of magnetization of 5, there 
being no permanent magnet. Now, if a 
permanent magnet were used with an in- 
tensity of magnetization of 500, then the 
same current, acting upon this receiver, 
would make an intensity of 1,005 lines. 
In the first case the pull on the diaphragm 
would be proportional to 5%, or 25. In 
the second case the pull due to the perma- 
nent magnet would be proportional to 
5002, or 250,000; and with the current 
flowing 5052, or 255,025, the difference. 
We thus have a variation of the force in 
the first case of 25 — 0 = 25 and in 
the second case of 255,025 — 250,000 
= 5,025. This difference is, of course, 
reduced considerably in an actual case on 
account of the permanent magnet being 
of much less permeability than a soft 
iron electromagnet core. The difference 
is, however, very greatly in favor of the 
permanent magnet. It might be thought 
that if the magnet became stronger and 
stronger the receiver would increase in 
loudness, but there is a limit which is 
reached when the diaphragm becomes 
saturated, in which case there is a very 
small change in the pull for a large varia- 
tion in the magnetism. 

The inside parts of the receiver should 
be supported as nearly as possible to the 
diaphragm end of the shell, otherwise in 
cold weather the shell will contract till the 
diaphragm touches the pole-pieces. The 
material from which most shells are made 
has a very high cocfficient of expansion ; 
much higher than metal, and that is the 
reason for the trouble. 

No doubt pure hard rubber makes the 
finest appearance, but is almost prohibi- 
tive on account of its cost, especially 50 
since competition has become so very 
close. For a long time no good substi- 
tute was found, but recently several good 
compositions in imitations of the hard 
rubber have been introduced and are 8! 
ing first-class service. 

WATCH-CASE RECEIVERS. 

This class of receivers differs in an 

from the previously described type 3% > 
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with the exception of the magnets, are di- 
mensioned much the same. It is more 
diflicult to make this class of receivers 
properly on account of the small space 
allowed and also because of the weight 
being limited. These receivers are used 
as operators’ head receivers, and, on that 
uccount, must be made as light as is con- 
sistent with good construction. Because 
of the short magnetic field in these re- 
celvers, they are more easily demagnet- 
ized, therefore more care is exercised in 
their making. The magnets are, in nearly 
all cases, of the compound type; that is, 
several thin magnets built up one upon 
the other with like poles in contact with 
cach other. There are usually four of 
these permanent magnets and the pole- 
pieces are generally clamped between 
them, two magnets above and two below. 

The magnets are punched from sheet 
metal and are of two kinds, the circu- 
lar, as shown in Fig. 6, and the horse- 
shoe, as shown in Fig. 7. Of the two 
types the writer has found that the one 
shown in Fig. 7 is the better, as it re- 
tains the magnetism better. The poles of 
this magnet may all easily be made to 
come at the ends of the magnet, as shown 
by the letters N and S. The magnetic 
circuit is much longer, as it includes 
an are of 300 degrees. It is also:much 
casier to arrange the binding-post, there 
being plenty of room between the poles. 
It is a difficult matter to magnetize a 
ring magnet so that the poles, N and S 
(Fig. 6). come one directly over the 
other. On the first magnet the poles 
may be at N and S, in the second at N’ 
and S’, in the third at N” and S”, and 
in the fourth at N” and S”. It will be 
seen that such a condition would weaken 
the field of force very much. Then the 
length of the field is but 180 degrees. 

A simple way to test the sensitiveness 
or strength of a receiver is as follows: 

Remove the cap and diaphragm from 
any receiver and fasten it solidly into 
the tool post of a lathe. Then between 
the centres place a gear-wheel such as is 
generally used about a lathe, say about 
six Inches in diameter. Bring the re- 
ceiver poles close up to the teeth of the 
gear and then start the lathe on high 
speed. From the receiver run a line to the 
receiver to be tested. Upon listening to 
this latter receiver a loud musical hum 
will be*heard. Now run the tool post 
back from the gear until a point is 
reached when the hum becomes inaudible. 
Now change the receiver, which 1s to be 
tested for another, and see if the hum can 
be heard with the tool post as far or far- 
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ther away than before. If the tool post 
screw has an index attachment it will 
facilitate the marking of the distances. 
This method will not „give the propor- 
tional relation between receivers, as the 
field of magnetism reduces more nearly 
proportional to the square of the dis- 
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tance between the pole-pieces and the 
gear teeth. This is, however, a simple 
test for loudness and sensitiveness, but 
will tell absolutely nothing about articu- 
lation. The latter is, of course, of the 
most importance and can be judged 
only from a test of words given from 
a transmitter known to be very superior. 
Most any receiver will articulate plainly 
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on a line where the voice impulse is weak, 
but the severe test comes from transmis- 
sion which is excessively strong. 
ph, See 
Telegraphers Form a Union. 
-The first organization of telegraph 
operators into a union was consummated 
in Chicago, Ill., on September 21. The 
organization is to be known as the Inter- 
national Union of Commercial Teleg- 
raphers, and was formed by a convention 
of forty delegates, representing as many 
cities. The convention elected officers as 
follows: President, I. J. MeDonald, Chi- 
cago; first vice-president, M. J. Reedy, 
Boston. 
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- Electrolysis and Its Remedies. 

In a paper read before the recent con- 
vention in New York city of the Inter- 
national Association of Fire Engineers, 
Captain William Brophy made the follow- 
ing suggestions as to electrolysis and its 
effects : 

“The better plan would be to break the 
continuity of the metal in the pipes by 
inserting insulating jointe therein at suit- 
able points, thus preventing any flow of 
current over them. In that case the poorly 
bonded track would have to receive im- 
mediate attention and its carrying ca- 
pacity increased either by proper bond- 
ing, increasing the size of the rails, or the 
addition of return: feeders. If neither 
plan was adopted an increased coal bill 
would be the result. 

“This plan of placing insulators, or cir- 
cuit-breakers, was not adopted at first be- 
cause none had been devised. But within 
a quite recent period such circuit-breakers 
have been devised, manufactured and 
used. 

“In one of our large cities a natural 
gas system of piping had been connected 
by a large cable to the dynamos of the 
street railway system in order to drain 
them of current, but electrolytic corrosion 
took place very rapidly at the joints. In 
this case “necessity was the mother of in- 
vention,” and an insulating joint was de- 
vised and inserted at suitable points in 
the pipe system, and the connection to the 
dynamo discontinued, since which time no 
corrosion of the pipes has taken place. 

“I have quite recently taken measure- 
ments between the natural gas pipes and 
the rails of the street railway in Wheel- 
ing, W. Va., to ascertain the flow of 
current from pipes to rails, also to as- 
certain the flow of current in the 
different lines of pipes. I will not 
give here a list of these measurements, 
but as a result of one made near 
the power-house, I found 300 amperes 
flowing from pipe to rail, the pressure 
being ten volts, or representing a little 
over three horse-power. The gas company 
has decided to place insulating joints 
in its pipe system. I have just returned 
from Wheeling where the work has 
progressed far enough to show that the 
lines wherein these joints have been 
placed have little or no current flowing 
over them, and when the work is com- 
pleted these pipes will not act as return 
feeders for the railroad, and electrolytic 
corrosion will cease. It will be a matter 
of indifference to the owners of these 
pipes what the condition of the street rail- 
way tracks may be.” 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XLII. 


BY A. E. DOBBS. 


SOME OTHER BRIDGE TESTS. 


We have now seen that the ordinary 
bridge set can be made to measure: 

First—Any unknown resistance from 
0.001 to 10,000,000, or more ohms, and 
that inversion of resistange indicates con- 
ductivity. 

Second—It can ‘be used in connection 
with an outside battery and galvanometer 
should its own battery not be strong 
enough, or its own galvanometer not sen- 
sitive enough. Its own rheostat can also 
be used to obtain its own galvanometer 
_ constant when necessary for direct-de- 
flection measurements. 

Third—Where a too great sensibility 
is not required it can be used for direct- 
deflection measurements and with battery 
enough, as already shown, it becomes pos- 
sible to measure insulation up to over 
2,000 megohms. 

Fourth—May be used to locate crosses 
or short-circuits by direct measurements 
when the resistance per unit length of 
line is known. 

Fifth—May be used to locate crosses 
or grounds by either the Varley or Mur- 
ray loop methods without regard to the 
resistance of the ground contact. 

Sixth—May be used as an ordinary re- 
sistance box by plugging out the ratio 
atms and using the R arm as a rheostat. 
This is accomplished by unplugging one 
of the ratio arms, disconnecting it from 
the bridge altogether, and either connect- 
ing the other arm to the rheostat, thus 
adding its resistance to that of the 
rheostat, or by plugging out its coils use 
the R arm only, connecting the apparatus 
to be tested to the outside, or X, binding- 
posts. This will give a resistance of 11,- 
000 or more ohms and might be useful 
in finding the electrical distance of a 
magneto bell or relay. 

Seventh—May be used to check an am- 
meter or voltmeter, measure the internal 
or external resistance and electromotive 
force of batteries, or measure an un- 
known voltage in terms of known electro- 
motive force. With these functions of 
the set, however, telephone men have little 
to do and we will not discuss them 
further. 

Kighth—There is, however, one more 
function of the portable test set that may 
occasionally be of service to telephone 
men and that is the measuring of self- 
induetion of coils, relays or even lines. 

When an impulse is sent over a line, 
there are two disturbing forces differing 
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somewhat from each other, but both hav- 
ing a tendency, though in opposite direc- 
tions, toward flattening out the wave- 
form and both having an influence on 
neighboring circuits. 

. These disturbing currents are known as 
electrostatic and electromagnetic or self- 


induction. They are also sometimes re- 


ferred to as leading and lagging currents 
from their position in relation to the im- 
pressed wave-form. The inductive effects 
of these currents are increased with the 


Magnetic Induction 
Fie. 180. 


velocity of transmission frequencies, for 
with low frequencies used in telegraphing 
by the Morse system the disturbances 
make no sensible impression on the eend- 
ing till several hundred miles of line have 
intervened. With telephone frequencies 
of several hundred, or even a thousand, 
per second, disturbances are noticed with- 
in a short distance unless neutralized 
by transposition which, however, makes 
static capacity none the less, while in 
wireless telegraphy we turn static induc- 
tion to account by sending waves with a 
frequency of several millions per second 
during which the static induction becomes 
so great that it will not be confined to any 
conductor, and goes off into space to make 
an impression upon any apparatus fitted 


Fig. 181.—MEASUREMENT OF SELF-INDUCTION. 


to receive it within several hundred miles 
at least. 

Static induction being a leading cur- 
rent always opposes the induction of an 
electrical impulse upon a line. We might 
illustrate this by supposing that the line, 
as well as all neighboring lines, have 
come to a state of electrical rest, or 
balance, in the same manner that the 
water in front of a swiftly moving boat 
is in a state of equilibrium, or rest, until 
pushed aside by the boat and that any 
change is resisted by the water, the re- 
sistance increasing in proportion to the 
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speed of the boat, while the waves, caused 
by the boat pushing the water out of the 
way, spread on all sides and disturbs the 
balance of all the water in the immediate 
vicinity, just as static induction spreads 
into all surrounding conductors, includ- 
ing the earth. 

The lagging induction, on the other 
hand, does not oppose the introduction of 
current into the line, but has a retarding 
effect after the impulse has passed, as in 
the case of our boat there is a wash of 
water following the wake of the boat and 
tending to retard its motion by holding it 
back. 

Like static induction, however, mag- 
netic induction increases with the length 
of the line and the two might be repre- 
sented as in Fig. 180, in which the dotted 
line AB represents a length of line, the 
current impulse being supposed to start 
from A, and the diverging lines to show 
the relation between static and self- 
induction. It of course does not follow 
that the two lines at any one point of the 
circuit will be equal, for it must be ex- 
plained that though static capacity is the 
same for all conductors magnetic induc- 
tion varies with the nature of the con- 
ductor, there being a wide difference be- 
tween copper and iron wire in this re- 
spect, and it is conceivable that by a 
proper combination of copper and iron it 
might be possible to balance the two so 
that one form of induction would balance 
the other and thus secure freedom from 
all disturbances without the use of 
Pupin’s load coils. 

The difference between the two can be 
compared in other ways. As an example, 
in testing a cable with a cell of battery 
and telephone with all the conductors 
open, if contact is made with one of them 
without first sending the battery into the 
cable conductor there will be a click heard 
in the telephone, in some cases, as loud as 
though the conductor was closed at the 
outer end, but by closing the contact 
three or four times in succession the sound 
disappears and silence is obtained. 

This is atatic induction. 

On the other hand, take a spark or in- 
duction coil in a closed circuit, and upon 
breaking the contact a spark follows the 
opening of the key, as well known. We 
have another illustration in the bridged 
ringer which may be wound to a resistance 
of only 500 ohms, yet, if there are'a large 
number of turns and the core is large 
enough, the voice currents will practically 
all remain upon the line, the leakage being 
small, though a non-inductive ringer 
would almost create a short-circuit. 

The practical unit of static capacity 
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(K) is the microfarad, while that of self- 
induction (L) is called the henry. 

Both the farad and the henry repre- 
sent impressed currents, the former being 
the charge impressed upon a condenser to 
the extent of one volt by one ampere in 
one second of time. As, however, it takes 
a great many volts carrying one ampere 
to impress one volt upon a well-insulated 
condenser, the microfarad (1 micro- 


farad = 0.000001 of a farad) has be- 
come the practical unit as a standard 
cable, for example, must be guaranteed 
not to have a greater average capacity 
than 0.08 microfarad per mile, while a 
well-insulated line should not exceed 0.015 
for the same distance. 

Like the farad, the henry represents 
the induction in a circuit when the elec- 
tromotive force introduced equals one 
volt, the inducing current being varied at 
one ampere per second. 

Unlike the farad, however, this lagging 
current is generally great enough not to 
be so finely subdivided as the farad, as an 
induction coil or ringer might have a lag- 
ging current of several henries. 

Telephone men should know the capac- 
ity of their circuits as well as the leakage, 
as it will enable them to deal with many 
of their problems in a much more intelli- 
gent manner than they now do. 

Tests for capacity are best made with 
a rather sensitive ballistic galvanometer 
in which a bridge plays no part, but the 
bridge can be used to measure self-induc- 
tion, which we will now proceed to de- 
scribe. 

In Fig. 181 we have the current passing 
through the galvanometer in two different 
directions, and both dependent upon the 
discharge upon the breaking of the keys. 
From C to the junction AB we have 
a battery connected to a movable plug 
and a condenser K. On the opposite side 
cf the galvanometer we have the ringer 
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coils R’ in series with the rheostat R, and 
the arms AB. The ratio arms being 
on even bridge, though not necessarily 
so, the ringer or other coil under test 
is, with the help of the rheostat, bal- 
anced against the condenser K and the 
result calculated with the help of a rather 
empirical formula, L = K x (R + R’y’; 
in which L is the self-induction, K the 
capacity of the condenser, which must be 
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exactly known, R the rheostat unplugged, 
and R’ the resistance of the coil under 
test. 

The first step is to measure the coil in 
the usual way to obtain the constant R’, 
while the known capacity of the condenser 
gives us the constant K. The connections 
are now made as in Fig. 182, and the 
traveling plug connected to Gr placed in 
ene of the coils and manipulated till a 
balance is obtained, the other plugs also 
being used to help the traveling plug. A 
balance is obtained by pressing down both 
battery and galvanometer keys, leaving 
them closed long enough to saturate the 
condenser and breaking the battery key 
first in order to note the deflection, which 
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will be but a single impulse, either to the 
right or left, till a balance is obtained. 

We now apply our formula as above. 

Example: A coil has a resistance of 
1,213 ohms, and upon being balanced 
against a  1.5-microfarad condenser 
reaches zero balance at 2,917 ohms in the 
rheostat. What is the self-induction of 
the coil in henries? — 

Solution: Formula L = K (R + RF 
= (2,917 + 1,213)? x 0.0000015 = 
25.58 henries—Answer. 
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Note: Do not forget that the micro- 
farad is the decimal part of a farad. 

The condenser may be of any known 
value, but it is important that its ca- 
pacity should be exactly known. 

A coil whose inductance is exactly 
known may be used in place of the con- 
denser, if desired, as is done in the ohm- 
meter shown in Fig. 183, where one coil is 
balanced against the other and the result 
compared in percentage of the length of 
the scale, b being the known and a the 
unknown coil. 
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A Human Electric Battery (?) 


From time to time stories appear in the 
daily press of electrical freaks which are 
astounding in the capacity which they ex- 
hibit for giving off charges which muset 
indeed be uncomfortable auxiliaries to 
daily living. The following is a clipping 
from a Chicago contemporary: “Any- 
body who shakes hands with Henry 
Longman, of Summerville, Pa., gets an 
electric shock of confusing power. Three 
years ago, while peeling tanbark, he was 
struck by lightning and has ever since 
possessed the queer power of transmitting 
an electric shock to everything he 
touches, writes a reporter for the Detroit 
News-Tribune. By passing a blade of a 
knife between his thumb and finger dur- 
ing progress of a storm he charges the 
metal so strongly that heavy weights can 
be lifted. When flies alight upon him 
they drop dead, and when he is in a dark 
room his eyes shine like incandescent 
lights. Whenever a storm approaches 
Longman becomes so strongly charged 
with electricity that it is dangerous to 
touch him. He says he feels no incon- 
venience except that he dare not go near 
a moving locomotive for fear of being 
drawn against it and killed.” Whew! 
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Rules for Wireless Systems. 


News from Berlin states that Germany 
is initiating an international conference, 
to be held in October, on wireless teleg- 
raphy, holding that as the practical work- 
ing of the system is assured it should be 
subject to rules similar to those of the 
international telegraph conventions. 


——— a 
The latest issue of the “Four-Track 
Series,” published by the general passenger 
agent of the New York Central & Hudson 
River Railroad Company, is one that will 
be appreciated by every student in the 
country. It is entitled “Historical Pil- 
grimages About New York and Along the 
Hudson River,” and describes a large 
number of delightful journeys that might 
be taken with great profit by teacher and 
student alike. 
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Electrical 
Patents 


An extract from a recent patent granted 
to Louis W. Downes, of Providence, R. I., 
for a process of manufacturing electrical 
conductors, explains the invention as fol- 
lows: “The rapid introduction and use on 
a large scale of asbestos insulated wire 
have heretofore been prevented by difficul- 
ties, first, in producing a fine yarn of this 
material ; second, in reducing the thickness 
of the insulation on the wire to such an 
extent as to enable it to replace the cot- 
ton insulated wire now in use. It must 
be understood that the spacings allowed 
for insulation in any electrical apparatus 
are of necessity limited and can not easily 
exceed certain reasonable proportions. 
Any attempt, therefore, to replace exist- 
ing insulating material would be ex- 
tremely difficult unless the new insulating 
material employed possessed the same 
general dimensions as the old, as any at- 
tempt to discard existing designs and di- 
mensions would unquestionably fail. In- 
vestigators have for many years been seek- 
ing a process by which the thickness of the 
insulation, where asbestos was employed, 
could be brought down to reasonable 
limits. While the inventions of my pre- 
vious patents relating to processes and 
machines adapted particularly for coating 
metallic conductors with asbestos insula- 
tion have been quite successful in accom- 
plishing these results, extensive experi- 
ment and investigation have disclosed dif- 
ficulties which have at least tended to re- 
tard the industrial extension of the use 
of the asbestos insulated conductors pro- 
duced according to said inventions. These 
difficulties consist in the injury done occa- 
sionally to the asbestos insulation in the 
carding and rolling thereof, particularly 
in the rolling, as the rolls quite frequently 
become clogged and, catching the asbestos 
yarn, tear it off the wire. This necessi- 
tates stopping the machinery and a mate- 
rial loss of time in repairing the damaged 
portion of the insulation. This difficulty 
is largely due to the fact that the rolls, 
in order to make contact with the periph- 
ery of the covered wire, must be of ex- 
tremely small diameter, it being necessary 
to employ three rolls bearing on the wire 
in practically peripheral alignment in 
order to hold the wire centrally and act 
uniformly on the asbestos covering. After 
extensive experiments I have succeeded in 
avoiding the difficulties above referred to 
bv my present invention, the principal 
feature of which consists in subjecting the 
wsbestos insulation to pressure alternately 
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applied and released. This pressure is pref- 
erably applied in the form of a rapid suc- 
cession of blows uniformly distributed 
over the entire surface of the insulation 
and acting to beat down and compress the 
same against the wire; or, in other words, 
the asbestos insulation is swaged or sub- 


PrROcEss OF MANUFACTURING ELECTRICAL 
CONDUCTORS, 


jected to a swaging operation analogous 
to that employed in the working of 
metals. The compressing force being al- 
ternately exerted and released, there is 
little, if any, danger of the parts of the 
mechanism catching and tearing off the 
asbestos covering. At the same time the 
covering is compressed, compacted, or 
felted together to a remarkable degree, it 
being thus possible to reduce the dimen- 
sions of asbestos insulated conductors to 
an equality with the dimensions of ordi- 
nary magnet wire insulated, for example, 
with cotton. I am thus enabled to pro- 
duce a product of practically uniform 
diameter throughout, greatly improving 
in this respect upon asbestos insulated 
conductors produced heretofore.” 

The last issue of the Patent Office dia- 
closes an important development in lead 
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fuses for electric circuits, the object of 
the invention being to do away with the 
metal lining, and to so construct the fuse 
plugs that they can be easily repaired 
when the wire is melted through. The 
fuse plug consists of a hollow body, a 


4 


Vol. 41—YNo. 1 


of china or other suitable insulating mate- 
rial, the upper part of which resembles 
the fuse plugs now in use. The body has a 
conical opening, b, in its lower end, and 
the body is provided at its outside with 
two slots or grooves, c. A contact plate, 
e, is employed, to which the wire, d, of 
lead or other fusible metal is connected, 
and this contact plate has oppositely ar- 
ranged arms or wings provided with 
hooks, f. The grooves, c, of the body of 
the plug are adapted to be engaged by 
the hooks, f, and form with said hooks a 
bayonet joint to fasten the contact plate, 
e, to the body when the plate is turned. 
The grooves, c, have an inclined surface 
and the upper part of the incline may be 
provided with depressions, which receive 
the hooks and hold the contact plate, e, 
in position. A ring can be arranged 
around the lower part of the device to 
press the hooks of the contact plates into 
the grooves. The hole, b, through the 
hottom of the body, a, is made conical 
in order to facilitate the insertion of the 
wire, d, and to readily receive the lower 
end of the wire, which, at its junction 
with the plate, e, is somewhat enlarged. 
The diameter of the opening, b, at the top 
is Just sufficient to permit the wire em- 
ployed to pass through. ‘This serves to 
prevent the gypsum, g, moulded into the 
plug, from passing through the hole, and 
also prevents the employment of a wire 
too thick to give the desired result. The 
upper end of the wire, d, can be fastened . 
to the ordinary copper contact, h, by 
soldering or in any other convenient man- 
ner, after which, as already mentioned, 
gypsum can be moulded into the device in 
the usual manner. The repairing of a 
fuse plug, the wire of which is burned 
through, is very easily performed in the 
following manner: First, the fuse plug is 
pressed against a revolving conical cutting 
file in order to loosen the gypsum, and 
the dust is brushed out by means of a 
metal brush. A new contact plate, e, with 
a fusible wire, d, is then placed in posi- 
tion, as above described, the end of the 
wire is fastened to the contact, h, gypsum 
is moulded in the plug, and the device is 
ready for use. Mr. Frederick H. Krebs, 
of Copenhagen, Denmark, is the patentee 
of this new fuse plug. 

Patent No. 709,157, dated September 
16, 1902, and granted to Patrick Ken- 
nedy, of Brooklyn. N. Y., covers a new 
design in storage battery jars, particularly 
when used in installations for the lighting 
of railway cars. In order that the present 
invention may be understood it will be 
convenient to explain that in practice the 
jolts and shocks incident to the operation 
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of railway cars render it necessary in con- 
structing jars for storage batteries for 
such use to provide cushioning devices of 
soft, yielding material, such as soft 
vulcanized rubber, which will resist 
acids and protect the plates as well as pro- 
tect the lining of the jar from injury by 
the plates. In the illustration, 1 repre- 
sents the outer of main receptacle, which 
will ordinarily be of wood. This outer 
receptacle has in it a closely fitting and 
integrally formed lining, 2, of soft vul- 
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New DESIGN FOR STORAGE BATTERY JARS. 


canized rubber. This lining being thor- 
oughly flexible will be moulded and vul- 
canized separately and then fitted into the 
box or receptacle, 1. The lining or inner 
covering, 2, will have a top flange, 3, 
which takes over and encloses the upper 
edge of the wooden receptacle, and one or 
more bead-like projecting guards, 4, ex- 
tending about its inner surface, two being 
preferred. These guards will be or may 
be integral with the lining, 2, and they 
serve as buffers to keep the plates or ele- 
ments from contact with the lining at the 
sıdes of the receptacle. In the bottom of the 
receptacle and resting on the rubber lin- 
ing is a plate, 5, preferably of ceramic 
material and glazed. This plate may be 
removable and has on its upper surface 
two or more ribs, 6, upon which the plates 
or elements of the battery are supported. 
These supports serve to distribute the 
weight of the elements evenly over the 
bottom of the receptacle and also elevate 
them, so as to leave a space below to 
catch and hold any substance that may 
fall from the elements. The jar will 
withstand the jolting and shocks to which 
it may be subjected on the car without 
rupture or cracking of the lining, and the 
guards, 4, protect the plates or elements 
against injury from the same causes. The 
ribbed bottom plate, 5, is supported on the 
soft rubber lining of the bottom and is 
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thus cushioned. This plate may, of 
course, be made from any hard material 
which will not be acted upon by acids or 
other substances in the battery. 

John W. Lieb, Jr., and Joseph H. 
Tyler, of New York city, have invented 
and patented an exceedingly practical 
electrical attachment for the common or 
ordinary street illuminating arc lamp, 
whereby the names of streets may be ef- 
fectually displayed at night. The in- 
ventors make explanation of their inven- 
tion as follows: “In arc lamps, especially 
for the lighting of city streets, steadying 
resistances are ordinarily interposed in 
the branch circuit belonging to each lamp 
in order to prevent fluctuations of the 
light. This resistance now serves no usc- 
ful purpose other than already stated. In 
accordance with our present invention we 


use as the steadying resistance aforesaid 
‘electric glow lamps, and arrange said 


lamps preferably in a case or lantern sup- 
ported on the post which carries the arc 
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lamp. Said lantern may have translucent 
sides with opaque characters, or opaque 
sides with translucent characters. As 
usual, the lamp post is hollow to receive 
the lamp circuit wires which connect to 
the street mains. In the lamp circuit are 
interposed a plurality of glow lamps, 7, 
arranged in multiple. Said lamps are 
supported in any suitable manner upon 
the post and are shown within the lan- 
tern, 8, the sides of which may be trans- 
lucent and marked with street names. In 
the arrangement shown the are lamp at 
the moment of establishing circuit may 
operate to cause a current in the glow 
lamps which may injure them. To avoid 
this, we connect the lamp circuit wire, 3, 
with a pivoted switch lever, 9, which is 
constructed to enter between two spring 
clips, 10, and on being carried farther 
down to pass from between these clips, 10, 
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and enter between the spring clips, 11. 
Clips 10 and 11 are insulated from one 
another. Clip 10 is connected by wire, 12, 
to a resistance, 13, and to the terminal 
of the arc lamp. Clip 11 is connected by 
wire, 14, to the glow lamps, 7, and so to 
the same lamp terminal. In operation, 
lever 9 is first placed between clips 10, 
so establishing circuit through the resist- 
ance, 13, and the lamp until the arc is 
fully established. Then lever 9 is moved 
to break contact at clips 10 and establish 
contact at clips 11, when the resistance, 
13, becomes cut out and the glow lamps, 7, 
are brought into the lamp circuit and act 
thereafter as the steadying resistance for 
the lamp, as already explained.” >- 

A resident of Los Angeles, Cal., Mr. 
Arthur W. Harrison by name, has patented 
a novel separator for the electrodes of- 
storage batteries. It has been, of course, 
the aim to provide an article of this 
character which will prevent short-circuits 
and at the same time be very light, these 
features specially being desirable in auto- 
mobiles. Essentially, Mr. Harrison has 
discovered that a plate-separator may be 
made from yucca, preferably Yuccas 
brevifolia, provided the starch and non- 
fibrous material are first extracted without 
destroying the fibre. To accomplish this, 
the tree is cut in the desired lengths and 
into layers of the necessary thickness. 
These layers are then treated by either an 
acid or an alkaline process to remove the 
starch and other non-fibrous portions. In 
practice it has been found that for this 
purpose a very convenient method is to 
boil the raw yucca, cut to the desired size, 
in a weak solution of sulphuric acid or 
caustic soda until the starch and other 
undesirable material are dissolved. It is 
then taken out of the liquid and dried, 
whereupon it is ready for use. The in- 
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ELECTRODE SEPARATOR FOR STURAGE 
BATTERIES. 


ventor claims that yucca prepared in the 
above-described manner forms a very 
tough and exceedingly light non-con- 
ducting electrode separator, which per- 
mits a free circulation of the fluid around 
the electrodes, and at the same time per- 
fectly insulates them from each other and 
prevents the formation of short-circuits. 
If the non-fibrous material is not removed 
it clogs the circulation and interferes with 
the action of the battery. Mr. F. A. 
Marcher, also of Los Angeles, Cal., has 
purchased a two-thirds interest in the 
patent. 
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Practical Method of Calculating Trane- 
former Reactance. 


The object of this article is to present 
to the non-mathematical reader a simple 
method for arriving at a basis from which 
the short-circuit reactance of transformers 
of ordinary commercial design may be 
predicted. The fundamental fact made 
use of is that when the secondary wind- 
ing of a transformer is short-circuited 
and an alternating current is passed 
through the primary then the induced 
secondary ampere-turns are equal in op- 
position to the primary ampere-turns. 
The short-circuit reactance may then be 
considered as due to the magnetic leakage 
flux in the region between the primary 
and secondary sections. The total re- 
active voltage is equal to the effective cut- 
ting of the primary and secondary wind- 
ings by this flux. Other things being 
equal, the leakage flux is proportional to 
the primary ampere-turns. The reactive 
voltage is proportional to the product of 
the primary ampere-turns and the num- 
ber of turns in each coil. To find a suit- 
able constant to introduce in the above 
relation the air-path of the magnetic flux 
must be considered. The reluctance of 
this path will be taken as inversely pro- 
portional to the cross-section of the path 
and its length. Combining this relation 
with that given above, and applying the 
test to various types of transformers, a 
constant can be found for each type which 
will enable the reactive electromotive 
force to be predetermined for any new 
transformer of this type. If the primary 
and secondary windings are not close to- 
gether another term must be computed to 
to allow for this condition. This can be 
found by computing the magnetizing force 
and the reluctance of this space, and from 
this, knowing the number of turns in 
each coil, the correction may be made.— 
Electrical Review (London), Septem- 
ber 5. 

a 
Reclaiming Waste Heat from Flue Gases. 

The flue gases or products of combus- 
tion escaping from coal burning under 
a boiler at a temperature of 500 to 600 
degrees Fahrenheit, carry with them from 
twenty to twenty-five per cent of the heat 
energy, There are two methods by which 
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a very considerable part of this heat may 
be saved. These are described and dis- 
cussed in this article by Mr. C. G. Rob- 
bins. The first and most common method 
is the use of the economizer. The fuel 
saving due to the economizer is estimated 
as follows: One pound of coal will evapo- 
rate on an average about nine pounds of 
water, and will furnish about twenty-one 
pounds of fuel gas. The temperature of 
this gas will be reduced in the economizer 
from about 600 degrees to 300 degrees. 
The specific heat of the flue gas is 0.24. 
In falling 300 degrees, each pound of 
gas gives up, therefore, seventy-two 
British thermal units, and the twenty-one 
pounds of gas will give up 1,512 heat 
unite. This would heat the nine pounds 
of water which the pound of coal evapo- 
rates sixty-eight degrees if the appara- 
tus were perfect. In practice, it is found 
that about 1,200 heat units can be saved. 
This represents about 9.4 per cent, assum- 
ing the average heat value of coal to be 
13,000 British thermal unite. The sec- 
ond method of reclaiming the waste gases 
is by using them to preheat the air be- 
fore admitting it to the fire. Tests show 
that the temperature of the gases may be 
reduced in this way from 150 to 250 de- 
grees, and the air is heated to a point 
about 140 degrees below that of the escap- 
ing gases. The twenty pounds of air re- 
quired for the combustion of one pound 
of coal will therefore absorb 900 heat 
units. This represents 7.4 per cent of the 
heat of the coal. The author then dis- 
cusses the relative advantages of the two 
systems, both of which require either 
mechanical draught or an increased 
height of chimney. When the plant has 
other means of heating, or when the water 
contains impurities which are deposited 
in the economizer, it is advisable to use 
the air heater. In a compound con- 
densing plant with steam auxiliaries, 
or in a non-condensing plant, the feed 
water can be heated by the exhaust steam 
and the air heater would probably prove 
more economical, as well as simpler. 
In a condensing plant with power auxil- 
laries the economizer should be used. A 
rough estimate of the allowable invest- 
ment of each system is then made. For 


a 1,000-horse-power condensing plant 
this is found to be $7,570 for the econo- 
mizer and $5,954 for the heater. For a 
600-boiler-horse-power, corresponding to 
the 1,000-engine-horse-power mentioned 
above, the investment for boiler-horse- 
power would be $12.33 per horse-power 
for economizers, allowing for attention, 
and $9.92 per horse-power for air heaters. 
Either system can be put in for much less 
than this.—Kngineer, September 15. 
a 
Pressure Rise in High-Tensien 
Transmission. 

This is a non-mathematical discussion 
by W. H. Woodhouse on the causes and 
effects of sudden pressure rises in high- 
tension transmission. Long-distance high- 
tension transmission necessitates receiv- 
ing apparatus possessing large impedance, 
and transmission lines either with con- 
siderable capacity or inductance, accord- 
ing as the line is an underground insu- 
lated cable or a system of overhead wires. 
The trouble peculiar to overhead lines is 
that of lightning discharge. A direct dis- 
charge will usually break down the line 
to earth, with a consequent short-circuit. 
A discharge of lightning in the neighbor- 
hood of an overhead line may be suffi- 
cient to induce a serious rise of pressure, 
throwing synchronous machines out of 
step and breaking down the insulation of 
the system. To prevent these effecta 


lightning arresters are inserted at various 


points, usually in connection with a chok- 
ing coil. The latter, however, is not 
thought necessary, as the inductance of 
the line is great enough to cause the dia- 
charge to jump the gap in the arrester to 
carth. Rise of pressure may occur in 
cables and overhead lines, due to switch- 
ing on and off and change of current 
flowing. In switching on to a line already 
carrying a current the maximum rise in 
pressure may be twice the applied press- 
ure. Switching off a transmission line, 
which carries no current, should cause no 
undue rise of pressure on the line; but the 
switching does not take place instantly, 
and there may occur a discharge and re- 
charge several times before the circuit is 
finally broken. ‘This is in effect the same 
as switching on. The switching off of a 
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line carrying a current will cause a sud- 
den rise of pressure from the discharge 
of the line caused by its inductance. Here 
the effect of the inductance of the line is 
more or less balanced by its capacity. 
Since the above stresses in a high-tension 
system are due to the manner in which 
the circuit is made or broken, much at- 
tention should be paid to the selection of 
switch gear. Air-break switches become 
useless above 10,000 volts. The oil-break 
switch also breake the circuit suddenly, 
but without a long arc. Thig does not 
stress -the system unduly. The ideal 
switch gear should make a break in the 
circuit when the current wave passes 
through zero. In the author’s opinion, 
the system will be fully protected if spark- 
gaps be fixed between the lines on both 
cables and overhead lines, the gaps being 
set to discharge at from one and one-half 
to twice the working pressure. In some 
experiments recently made, this arrange- 
ment was found to be very effective.— 
Electrician (London), September 5. 
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Electric and Magnetic Properties of 
Bodies at Low Temperatures. 


In his inaugural address at the Belfast 
meeting of the British Association, Pro- 
fessor James Dewar gives a brief review 
of the work which has been carried on at 
low temperatures. Some of the results of 
the study of magnetic and electric prop- 
erties are extremely interesting. In con- 
junction with Professor J. A. Fleming, a 
long series of experiments was made on 
the electric and magnetic properties of 
bodies at low temperatures. The subjects 
that have been under investigation may 
be classified as follows: The thermo- 
electric powers of pure metals, the mag- 
netic properties of iron and steel, dielec- 
tric constants, the magnetic and electric 
constants of liquid oxygen and magnetic 
susceptibility. The investigations have 
shown that electric conductivity in pure 
metals varies almost inversely as the ab- 
solute temperature down to minus 200 
degrees, but that this law is greatly af- 
fected by the presence of the most minute 
amount of impurity. Hence the electric 
resistance in pure metals is closely de- 
pendent upon the molecular or atomic 
motion which gives rise to temperature, 
and that the process by which the energy 
constituting what is called an electric 
current is dissipated essentially depends 
upon non-homogeneity of the structure. 
It might be inferred that at the zero of 
absolute temperature resistance would 
vanish. ‘This conclusion has been ren- 
dered very doubtful by subsequent ob- 


ELECTRICAL REVIEW 


servations made at still lower tempera- 
tures, which appear to point to an ulti- 
mate finite resistance. Thus, the tem- 
perature at which copper was assumed to 
have no resistance was minus 223 de- 
grees, but that metal has been cooled to 
minus 253 degrees without getting rid 
of all resistance. The reduction of re- 
sistance of some of the metals at the boil- 
ing point of hydrogen is very remarkable. 
Copper has only one per cent, gold and 
platinum three per cent and silver four 
per cent of the resistance possessed at 
zero C. Iron, however, still retains 
twelve per cent of its initial resistance. 
In the case of alloys and impure metals, 
cold brings about a much larger de- 
crease in resistivity. In the case of car- 
bon and insulating materials, the re- 
sistivity steadily increases. The’ enormous 
increase in the resistance of bismuth, 
when transversely magnetized and cooled, 
was also discovered. In magnetic work, 
the result of greatest value is a proof that 
magnetic susceptibility varies inversely 


as the absolute temperature. This shows 


that the magnetization of paramagnetic 
bodies is an affair of orientation of mole- 
cules, and suggests that at the absolute 
zero all the visible paramagnetic bodies 
will be strongly magnetic. The study of 
the thermoelectric relations of the metale 
at low temperatures resulted in a great 
extension of the well-known Tait thermo- 
electric diagram. Tait found that the 
thermoelectric power of the metals could 
be expressed by a lineal function of the 
absolute temperature, but at the extreme 
range of temperature under consideration 
this law was found not to hold generally. 
It further appeared that many abrupt 
electric changes take place, which origi- 
nate probably from very specific molecu- 
lar changes occurring in the metal. The 
thermoelectric neutral points of certain 
metals, such as lead and gold, which are 
located at or below the boiling point of 
hydrogen, have been found to be con- 
venient means of defining specific tem- 
peratures in this exceptional part of the 
scale—Nature (London), September 11. 
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The Kalgoorlie Electric Power and 
Lighting System. 


This article describes the first large 
power distributing system in Australia. 
In the neighborhood of the Kalgoorlie 
gold fields, within a radius of three miles 
of the town, over 15,000 horse-power is 
used for various purposes. This plant 
was installed to furnish the requisite 
power to the various industries there. The 
equipment consists of direct-connected 
generators, coupled to vertical engines 
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furnishing alternating current at forty . 
cycles and 550 volts. The principal in- 
terest in this article is in the description 
of the methods adopted for securing feed 
water. The average annual fall in this 
country is about one-half an inch, so that 
practically the only water obtainable is 
that pumped from the mines. This is 
limited in quantity, is very expensive and 
is bad. A sample of feed water showed 
over twenty-four per cent of total mineral 
matters present, and about five per cent 
of solid matter. When it is remembered 
that ordinary sea water contains only 3.4 
per cent, the quality of this water will be 
recognized. The method adopted for 
purifying this consists ın evaporating the 
water in shell boilers, which can be oper- 
ated in relays, permitting daily cleaning 
to remove the scale. This is deposited to 
a thickness of several inches in that time. 
As ordinary condensing methods could 
not be used here, aerial condensers were 
decided upon. The condenser plant con- 
sists of three aerial condensers, each ca- 
pable of condensing 16,000 pounds of 
steam per hour at eighty-five degrees 
Fahrenheit, giving a vacuum of fourteen 
inches. The vacuum varies with the tem- 
perature of the air, and, although not 
high, it is impossible to improve it in a 
hot climate without unjustifiable expense. 


The air supplied is furnished by twenty- 


seven fans, each seven feet in diameter, 
capable of delivering 2,250,000 cubic feet 
of air per hour. These fans are driven 
by nine induction motors of fifteen horse- 
power capacity each. The condenser it- 
self consists of a series of chambers com- 
posed of thin corrugated metal plates, 
giving the maximum possible cooling sur- 
face with the minimum number of joints 
and connections. There are three hori- 
zontal double-acting air pumps, driven by 
seven and one-half horse-power induction 
motors. Steam is generated in water-tube 
boilers at a pressure of 160 pounds. The 
engines are of the vertical cross-com- 
pound low-speed type, with a guaranteed 
efficiency of fourteen pounds of water per 
indicated horse-power-hour. The evap- 
orating plant consiste of ten shell boilers, 
each five feet in diameter and twenty feet 
long. The steam from these is conveyed 
to a system of cooling drums, consisting 
of a corrugated iron drum, each six feet 
three inches in diameter and twenty-four 
feet long, and having a flue three feet 
three inches in diameter in the centre of 
each. The station also furnishes power to 
the local tramway company, having in- 
stalled two 250-kilowatt, 40-cycle rotary 
converters for this purpose.—Electrical 
Review (London), September 12. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electric Automobiles. 

Since the introduction of the horseless 
carriage, there have been many types which 
have been designed with the idea simply 
of instituting in the vehicle a motive 
power which shall be self-contained, and 
realizing this result with the minimum 
change from the already existing forms of 
horse-drawn vehicles. The gasoline and 
steam-propelled vehicles have advantages 
over the electric which are inherent from 
the nature of their construction. The op- 
portunity, however, for designing a ma- 
chine which will be at once easy of con- 
trol, elegant in appearance and offering 
the most radical departure of the auto car 
from the horse-drawn vehicle, lies with 


APPARATUS. 


panel seat runabout, the wheel base of 
which is sixty-one inches, the wheels thirty 
inches in diameter, body length seventy- 
three inches, body width twenty-nine 
inches, seat width thirty-three inches, and 
the floor height twenty-eight and one- 
half inches. The weight of the vehicle 
complete is 1,350 pounds. The design has 
been made simple and easily accessible on 
conservative lines. In consequence, it is 
readily comprehended by a tyro in this 
branch of mechanics. 

The battery with which these vehicles 
are regularly equipped is claimed to be 
the most durable produced to date. It has 
not the extremely high capacity of some 
others, the aim being made to furnish 


= PANEL Seat ELECTRIC RuNABOOT. 


the manufacturer of that electrically 
driven. 

Where it is possible to combine the art 
of carriage making, as developed through 
long experience in the manufacture of 
the older type of conveyance, with the 
mechanical simplicity and orderliness 
which follow the installation of a storage 
battery driving a motor, an apparatus 
will be made which will embrace the essen- 
tial requirements of an up-to-date, sel f- 
propelled machine, be its use for business 
or pleasure. 

The accompanying illustration shows a 
type of electric vehicle which is meeting 
with great success, and which is the 
product of much thought and effort in 
the right direction. This represents a 


a battery which will have long life and 
serviceability, with the avoidance of 
troubles and expensive repairs. The bat- 
tery consists of twenty-four cells, and is 
so arranged that its location is not directly 
over that of the motor. In this vehicle 
any drippings from the battery fall to the 
ground, and can in no way contaminate 
the insulation of the motor. The vehicle 
is equipped with one motor, and is so de- 
signed that small rises in current produce 
a great increase in power, and the wind- 
ings are so arranged that the battery dis- 
charges are materially reduced. The mo- 
tor is suspended above the spring from 
the running gear on which the body rests, 
and is so arranged that it can be swung 
backward or forward and fastened in posi- 


tion, thus securing perfect chain adjust- 
ment. This suspension of the motor 
above the springs not only materially re- 
lieves shocks on it and the running gear, 
but contributes greatly to the life of the 
tires, and on account of its location helps 
to equalize the load. The transmission 
is by roller chain from a countershaft 
built into the motor head to the balance 
gear on the rear axle. The pull of the 
chain is taken by distance rods attached 
to the side bars of the running gear frame 
and the main rear axle bearings. 

The controller has four speeds, and is 
conveniently located on the end of the 
seat. The motor reverses by pressing a 
lever with the heel. The speeds backward 
are the same as forward. On each speed 
almost full power effect can be obtained. 
These speeds are equally divided, the 
maximum speed being thirteen miles per 
hour on the level road. A cutout-switch 
is provided, which is easily operated by 
the foot, to throw off the power in case 
of emergency. The same switch is pro- 
vided with a removable handle which, 
when removed, makes it impossible. to 
operate. The handle can be removed 
when in the “off” position and answers 
as a lock, preventing others from using 
the vehicle. The same switch when 
thrown into a lower position cuts out all 
the wire in the vehicle except between the 
charging plug, the switch and the battery, 
thus making possible any repairs to the 
motor, the controller or wiring while the 
vehicle is on charge without danger to 
the machine or the operator. Each 
vehicle is equipped with charging ap- 
paratus and a special indicating meter 
which reads directly the amount of energy 
in the battery, electric side lamps, acid- 
proof wiring, and original design in gears 
and spring. The stecring apparatus is 
effected by a side lever, and the vehicle 
is fitted with a hand brake on the rear 
axle, operated by a foot lever working in 
ratchet. 

The front axle is tubular, reenforced its 
entire length. The steering axles or 
spindles are made of solid steel of high 
carbon, forged out of one piece, and are 
of sufficient strength to carry the load 
and prevent the wheels from spreading 
at the bottom. The rear axle is one solid 
bar of steel, running from one wheel to 
the other, and fitted with a short sleeve 
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on one side to get the necessary differ- 
ential effect provided with the compensat- 
ing gear. The wheels are ball-bearing, 
and all bearings at the wearing joints 
have been made very large, in order to 
avoid wearing loss. The bodies are hung 
low, and are easy of ingress and egress. 
The batteries occupy the part in the rear 
of the seat, over the top of which is neatly 
fitted a boot, giving a finished appearance 
and completely protecting them, and also 
providing an opening so that the batteries 
can be properly cared for without removal 
from the battery compartment. The 
front end of each seat is removable, mak- 
ing access easy to the electrical parts. Per- 
fect ventilation is provided to allow fumes 
to escape when discharging. 

The Studebaker Brothers Manufactur- 
ing Company, South Bend, Ind., is the 
manufacturer of these electric vehicles. 
This company has been established for 
fifty years. At its plant at South Bend, 
Ind., which covers 101 acres and em- 
ploys about 3,000 men, is built, besides 
automobiles, every known variety of 
horse-drawn vehicles, from a light runa- 
bout to a ten-ton truck. This long ex- 
perience has placed the company in a 
position to solve peculiarly well the prob- 
lems of suitable body dimensions, correct 
weight distribution, and easy spring sus- 
pension, regardless of the load carried. 
Hence, these points have received especial 
attention in the Studebaker runabout. 
Owing to the successful spring suspen- 
sion, there is a marked absence of all sud- 
den jolts and jars, even when riding over 
rough pavements. 
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A Portable Electric Hammer. 


One of the most recent applications 
of the electrice current for the manipula- 
Lion of small tools is the portable hammer, 
-which is now being placed on the mar- 
ket after having been thoroughly tested 
in every way. This hammer, the manu- 
facturer states, can be used to advan- 
tage wherever chipping of any kind, 
rivetting, caulking, or stone dressing and 
curving is required, and is remarkable 
for simplicity of construction, cheapness 
of first cost, and cost of operation. The 
current necessary to operate this ham- 
mer does not involve the installation of 
a separate plant, as the current can be 
taken from any electric circuit of from 
110 to 500 volts. It can be operated by 
a motor of from one-eighth to one-quar- 
ter horse-power, consuming practically 
no more current than an ordinary office 
fan. Where no current is obtainable, a 
small one-horse-power clectric generator 
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is capable of running three hammers. 
This may be cheaply installed, and can be 


driven by a small gasoline engine, tur- 


bine water-wheel, or from a shafting in 
the main shop or foundry. The power 
can be transmitted practically any dis- 
tance with very little loss, and the range 
of service to which this tool may be ap- 
plied would seem to make it a most prac- 
tical and useful device. The Western 


PORTABLE ELEcrRIc HAMMER. 


Electrical Supply Company, of St. Lonis, 
is introducing this, the Jackson portable 
hammer, and claims that it is a great 
improvement over the ordinary form of 
pneumatic hammer heretofore generally 
used. 


ope 


A Large Electrical Goods Supply 
House. 

The general movement among hard- 
ware companies toward adding lines of 
electrical machinery and supplies, and the 
extension of the general scope of their 
business so as to include electrical fur- 
nishings, is well illustrated by the fact 
that, the George Worthington Company, 
Cleveland, Ohio, one of the largest Ameri- 


WARGHOUSK OF THE GORGE WORTHINGTON 
COMPANY, CLEVELAND, ORIO. 

can hardware companies, has recently es- 

tablished a department for all products 

pertaining to electric lighting, street rail- 
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way and telephone work. The company 
has recently published a sumptuous cata- 
logue, illustrating nearly all standard 
electrical articles. To a representative of 
this journal the statement was recently 
made by this company that the general 
demand of its patrons compelled it 
to take this step. We herewith show an 
illustration of this company’s mammoth 
establishment, which is situated on St. 
Clare street, near the centre of Cleve- 
land’s greatest commercial activities. 
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Electrical Control for Newspaper 
Printing-Presses. 


One of the most interesting applications 
of electrical operation and speed control 
is found in a new patented system as 
applied to the large newspaper printing- 
presses used in the production of some of 
the most important dailies of the country. 
In connection with the controlling of 
these large presses, the application of 
electricity is particularly one which will 
give the operator a great advantage over 
any system of manual control. No ma- 
chine, yet devised, of this immensity, 
while belt-driven, is so delicately balanced 
as to be capable of making the small part 
of a revolution which becomes practicable 
with this new system of electrical control. 

The equipment for eaeh press consists 
essentially of one main driving motor, 
one auxiliary slow-motion motor, an auto- 
matic solenoid controller, eight push- 
button stations, an automatic clutch, a 
worm-gear and worm-wheel, a main 
driving gear for press shaft, a pinion for 
the main driving motor and all wiring 
and connections except those bringing 
power to the controller. The foundations 
are furnished by the purchaser in accord- 
ance with the engineer’s drawings. “The 
push-button stations are located where- 
ever desired on the press. Each station 
consists of three buttons and a safe switch, 
and from any station the pressman can 
start, increase or decrease the speed, and 
stop the press at will by pushing the 
button. There are available at least thirty 
running speeds to the press, and it is 
guaranteed that the control shall be from 
a start of five revolutions per minute of 
the main driving shaft on the press 
through these steps, and any desired 
speed up to maximum, or from maximum 
speed down through these steps to stand- 
still, or the press can be operated at any 
one of these intermediate speeds. Before 
the press is ready for running, it is neces- 
sary to attach to the rotary cylinders 
plates from which the impression is taken 
on a cylinder rotating adjacently, and 
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which is covered by a packing or blanket, 
which brings the paper just close enough 
in contact to make an even impression 
without punching through. The cylinder 
is in such position that the pressman can 
not at any one time have access to ite 
whole surface. It is therefore necessary 
in placing the packing or blanket, and in 
affixing the rounded plates, that the cyl- 
inder shall make a very small part of a 
revolution and come to a stop, and the 
closer that this is regulated the greater 
will be the facility with which the oper- 
ator can perform the functions for which 
he is employed. With this system the 
press can be brought to any position de- 
sired and absolutely stopped, an exact 
movement of one-eighth of an inch on the 
plate cylinder being possible. Another 
feature, which is of very great importance 
and of positive value in this connec- 
tion, is that the pressman has the 
whole machine absolutely under his 
control by operating what is technically 
known as the safe switch. From his sta- 
tion he simply turns the safe switch to 
“safety,” and while so turned it is impos- 


sible for any one to start the press until . 


he has turned the safe switch to the “on” 
position. In this way any danger to the 
pressman, either through carelessness or 
misunderstood directions, is obviated. 

When the press is brought to the de- 
sired speed for threading the paper 
through the cylinders the safe switch can 
be turned, and so long as on the safe it 
shall be impossible to increase the speed. 
The safe switch can also be used to pre- 
vent an increase above any desired speed, 
but it is always possible to decrease the 
speed or stop. It will be impossible, no 
matter how the pressman may handle the 
push-buttons, to start or stop the press 
with a jar or jerk. 

The time required to bring the press 
from standstill up to maximum, and from 
maximum back to standstill, is adjusted 
to suit the pressmen. The usual time is 
twenty seconds. The press can be in- 
stantly stopped while operating at any 
speed from any station. The time re- 
quired to stop the press is only one-half 
second, necessary to prevent the stripping 
of gears. The gradual start makes the 
power required extremely low as com- 
pared with a belt-driven system. From 
tests made on quadruple presses manu- 
factured by R. Hoe & Company, the Goss 
Printing Press Company and the Scott 
Printing Press Company the power re- 
quired to start these presses is from three 
to five horse-power. The gradual in- 
crease in speed also saves power, as there 
are no sudden rushes of current. 
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Each press is equipped with an auto- 
matic device for each roll of paper on the 
press. If the paper should become 
broken the press immediately stops by 
this automatic device, which avoids all 
clogging of the paper. As soon as the 
paper is pasted together the press can be 
again started by pushing the button. By 
this system it is claimed that any undue 
load on the press, such as hot boxes, un- 
due friction, etc., will cause the press to 
stop. If for any reason, whether by fail- 
ure of current, mechanical accident or by 
design the press is stopped, the controller 
makes an immediate automatic return to 
the starting point. 

These specifications are standard for 
this system, as patented by the Kohler 
Brothers, contracting electrical engineers, 
Fisher Building, Chicago, Ill. 

l —— a 
Protected Type Direct-Current Dyna- 
mos and Motors. 

The distinguishing features of the pro- 
tected type direct-current dynamos and 
motors illustrated by the accompanying 
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seats on its inner periphery, which are 
machined, and to which are bolted by two 
screw caps the pole-pieces and cores. The 
pole-pieces and cores are made of sheet- 
steel stampings, the outline of which has 
been determined by exhaustive study and 
experiment, and it is claimed to be such 
as to secure an absolutely stiff field with 
perfect commutation under the whole 
range of load without shifting the 


brushes. The end-plates are cast in a 


single piece in the form of an enclosing 
ring or head, that on the pole end being 
simply provided with ventilating openings 
and a supporting bearing case and oil- 
well, while the plate on the commutator 
end is cast with a ribbed arm to carry 
the bearing case and oil-well out be- 
yond the commutator. These plates are 
provided with four lugs at their outer 
periphery, which are machined and 
fitted into corresponding lugs on the yoke 
ring, thus being supported and centered. 
Each end-plate is held in position by four 
cap screws, the removal of which per- 
mits access to the field coils or armature 


SEVEN AND ONE-HALF HorsE-Power PROTECTED TYPE DIRECT-CURRENT MOTOR. 


engravings are the circular magnetic yoke 
and the end-plates, which together en- 
close and protect all the working parts 
of the machine. The yoke ring is made of 
a special mixture of gray iron, chosen for 
its permeability, and cast in the foundry 
of the company manufacturing the ma- 
chine. The ring is provided with raised 


when necessary. These three parts—the 
yoke ring and the two end-plates—when 
bolted together form an enclosing case 
which thoroughly protects the field coils 
and armature from injury, and at the 
same time allows them sufficient ventila- 
tion. j 

The shafts are made of the best ma- 
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chinery steel available, and are so de- 
signed as to be of uniform strength 
throughout. A feature peculiar to these 
machines in the multipolar sizes is that 
the shafts may be removed from the arma- 
tures without disturbing either the wind- 
ings or the commutator in case it becomes 
necessary to replace the shaft when worn 
out in service or injured by accident. 
The armature cores are built up of thin 
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heads of the screws are let in flush with 
the face of the collar, and are accessible 
for tightening the commutator while the 
armature is in the machine. 

The brush-holders have received most 
careful attention, and, as a result of much 
study and trial, several forms have been 
adopted for different sizes and voltages, 
the principal feature of all of them, how- 
ever, being the solid clamping of the car- 


THe ErGHTH, Oxe-QUARTER, AND ONE-HALF HORSE-POWER PROTECTED TYPE MOTORS, 
DisassEMBLED. 


discs from specially reannealed iron, made 
to specifications for this particular use. 
‘he slots are all cut at one stroke, making 
accurate work. Each disc, before assem- 
bling. is insulated with a core varnish 
of high insulating efficiency. The assem- 
bled core discs are clamped and held to- 
gether by cast-iron flanges, which, in the 
multipolar sizes, also form cylindrical ex- 
tensions for the support of the windings. 

The commutator projects between the 
front bearing arms in such manner as 
to be protected, and yet leave it and the 


ONE Horse-Power. PROTECTED Tyre DIRECT- 
CURRENT MOTOR. 
brush-holders in full view for inspection, 
cleaning and adjustment. It is built up 
from straight copper segments cut from 
a hard drawn bar, separated by pure mica 
plates, and forced into a solid mass by 
hydraulic pressure. The commutator is 
then locked upon a sleeve having a flange 
at one end and a close-fitting collar at the 
other. The collar is drawn down by 
means of a number of screws which give 
an even pressure on the end of every bar, 
thus ensuring a solid commutator. The 


bon brush in a brass holder, and an ad- 
justable tension spring which carries no 


current. 

In all of the machines the brush- 
holders are mounted on a large iron ring, 
which is so fitted on the front head as 
to permit of the adjustment of the 
brushes to the point of sparklessness, 
after which no further attention is needed 
for any change of load within the capac- 
ity of the machine. The adjustment of 
the brushes is effected by slightly loosen- 
ing the two screws holding the brush-ring 
in the bipolar sizes, and three cap screws 
in the multipolar sizes, and turning the 
brush-ring until the point of sparkless- 
ness is reached. 

The bearings are straight sleeves of the 
best grade of hardened bearing metal, 
fitted into the bearing cases in the centre 
of the end-plates, and are grooved and 
cut away in the central portion so as to 
allow the passage of the oil rings. These 
oil rings, riding on the shaft, dip into 
the oil contained in large oil-wells, and 
provide perfect lubrication. The bear- 
ings are brought into alignment by a sys- 
tem of fitting the end-plates of the ma- 
chine, and the bearing sleeves are adjust- 
able in the bearing cases, by which means 
the end motion of the armature is con- 
trolled. 

The motors, when furnished for general 
purposes, are plain shunt wound and give 
practically constant speed at all loads. 
When motors are intended for driving a 
constant load, or are to be under the con- 
trol of a hand regulator, they are prefer- 
ably furnished series wound. The dynamos 
are usually furnished with a series wind- 
ing in addition to the shunt coils, which is 
so proportioned as to raise the voltage 
of the machine about five per cent above 
normal at full load. These machines are 
manufactured by the Robbins & Myers 
Company, Springfield, Ohio. 
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New ideas in Incandescent Electric 
Lamp Manufacture. 


In the accompanying illustration 1s 
shown a new design in the manufacture 
of incandescent electric lamps, the object 
of the inventor being to arrange the fila- 
ment so as to produce a maximum and 
symmetrical distribution of light-rays, or, 
in other words, the same measurement of 
maximum candle-power at every point in 
the horizontal and vertical plane. 

Referring to the illustration an ordi- 
nary incandescent bulb is used and the 
pendent glass mount is sealed within the 
top, conducting wires being connected to 
the carbon filament in the usual manner. 
The filament, however, is wound spirally, 
there being three convolutions. These are 
in fact two spirals, which are alike in 
form and arrangement. Thus the lower 
bend of the double spiral merges into the 
two central convolutions, and these again 
merge into the upper convolutions, whose 
terminals connect with the wire con- 
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ductors. The spirals are wound in oppo- 
site directions and the convolutions are 
symmetrically arranged one exactly op- 
posite another horizontally. An ini- 
portant characteristic of this filament ar- 
rangement is that the relative diameters 
of the several convolutions differ so that 
when scen in an end view the con- 
volutions appear in different hori- 
zontal planes. The upper convolu- 
tions are narrower than the lower 
ones. The central convolutions are 
wider than the latter, and hence each set 
of opposite convolutions is so placed that 
it is scen from below, and therefore 
throws light downward, independently of 
the other two. In this way a maximum 
aggregation of light can be obtained in a 
downward direction. The side or lateral 
distribution of light is claimed also to be 
uniform, thus perfectly symmetrical ef- 
fect is obtained. 

To support and steady the filament a 
glass anchor is employed, which depends 
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from the mount and is formed integrally 
therewith. This is provided with a wire 
extension which is rigidly attached to 
the centre of the lower bend or convolu- 
tion of the filament. This anchor is also 
claimed to serve another important func- 
tion, in that it draws to itself by static 
‘nduction the carbon dust or fine particles 
of carbon which are given off from the 
filament as it grows old and which are 
ordinarily deposited on the bulb. This 
obviates the discoloring of the bulb under 
long-continued service. 

This lamp is the invention of Mr. 
Glenn C. Webster, of Warren, Ohio, and 
has been assigned to the Sterling Elec- 
trical Manufacturing Company, of War- 


ren, Ohno. 
=> 


A New Desk Set. 

The accompanying illustration shows a 
new desk set which represents the latest 
design in telephone construction. This is 
manufactured from the best and most 
substantial materials obtainable, is heav- 
ily nickeled throughout, and set upon a 
very heavy cast base. The upright con- 
sists of a hollow brass tube, enclosing a 
black fibre strip fastened to the throat of 
the transmitter shank. The long scrap- 
ing contacts, of German silver with plati- 
num points, are secured to the strip by a 
small hard rubber block, which contains 
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one large bolt screw, whose terminal 18 
fastened to the bottom of the fibre strip, 
and whose head is contained in the under 
side of the base. When this screw bolt 
is removed, the telephone may easily be 


Fic. 2.— ONE OF THE NEWEST DESIGNS IN 
Desk TELEPUONES. 


dismantled, thus making all parts accessi- 
ble for repairs. Fig. 1 shows the telephone 
outfit dismantled. Fig. 2 shows the desk 
set ready for use. Should the instrument 
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also the hook with the spring. The hook 
is screwed to the strip and rests upon a 
post when the receiver is down. The 
wires pass out through the fibre and 
through a bushing in the base of the in- 
strument. The whole is held together by 


fall or become damaged in any way the 
contacts can not become broken or dam- 
aged in any degree, and all dirt and dust 
are kept from them, avoiding untimely 
corrosion and deterioration. This desk set 
is manufactured by the Haines & Noyes 
Company, Chicago, Ill. i 
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THE CONVENTION OF THE AMERICAN 
STREET RAILWAY ASSOCIATION. 


TRANSPORTATION ARRANGEMENTS FOR 
THE MEETING OCTOBER 8, 9 AND 10, 
AT DETROIT, MICH. 


The transportation committce of the 
American Street Railway Association has 
completed special arrangements with the 
railway companies of several sections of 
the country for the transportation of dele- 
gates and visitors to the convention at 
Detroit, Mich., October 8, 9 and 10. The 
New York and New England delegation 
will have a special train with which con- 
nections may be made by those living in 
cities throughout the eastern district. 
Other car schedules have also been ar- 
ranged from western and southern points 
to Detroit. The committee has issued 
the following bulletin, containing de- 
tailed information regarding arrange 
ments from all parts of the country: A 
special train will be provided, with Pull- 
man buffet, smoking and drawing-room 
and sleeping cars, from New York and 
Boston, as per schedule, under the charge 
of a special passenger agent of the New 
York Central. The route is over the Bos- 
ton & Albany Railway, leaving Boston 2 
P. M., Worcester 3.05 P. M., Springfield 
4.29 p. M., Pittsfield 6.08 P. M., arriving 
at Albany 7.30 Pr. M., Tuesday, October 7. 
Over the New York Central—leave New 


- York 4 P. M., Poughkeepsie 5.56 P. M., 


Hudson 6.53 Pp. M., arriving at Albany 
~35 P. M. Leave Albany 7.40 P. M, 
Schenectady 8.10 P. mM., Fonda 8.45 P. M. 
Utica 9.54 P. M., Syracuse 11.15 P. M.. 
‘Tuesday, October 7; Rochester 1.05 A. M., 
Buffalo 3 a. M., arriving at Detroit on the 
Michigan Central at 7.49 A. M., Wednes- 
day, October 8. Dining car serving din- 
ner from Boston and New York. 

Connections will be made at all New 
England points, either at Boston, Wor- 
cester, Springfield or New York. Ap- 
plications for sleeping-car accommoda- 
tions from Boston and Albany points 
should be addressed to J. L. White, city 
passenger agent, Boston & Albany Rail- 
road, 366 Washington street, Boston, 
Mass. ; from New York and points on the 
New York Central, to Milton C. Roach, 
general castern passenger agent, New 
York Central & Hudson River Railroad, 
1216 Broadway, New York city. 

The schedule of other cars from west- 
ern and southern points to Detroit, Mich., 
is as follows: Train leaves Louisville, 
Pennsylvania lines, 4 P. M.; Indianapolis, 
Pennsylvania lines, 7.20 P. M.; Logans- 
port, Pennsylvania lines, 9.50 P. M., af 
riving at Detroit 7.35 A. M. Leave St. 
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Louis, Wabash Railroad, 8.30 P. M., ar- 
riving Detroit, Wabash Railroad, 9.30 
A. M. Leave Cincinnati, C. H. & D. R. R., 
9.45 P. M., arriving Detroit, Michigan 
Central, 7.45 a. M. Leave Pittsburg, 
Pennsylvania lines, 1.05 P. M., arriving 
Detroit, Michigan Central, 7.45 a. M. 
Leave Chicago, Michigan Central, 10.30 
A. M., 3 P. M., 10 P. M. and 11.30 P. M., 
arriving Detroit, Michigan Central, 6.10 
P. M., 10.45 P. M., 7.35 A. M. and 9.50 
A. M. 

The various traffic associations have 
named a fare and one-third on the certifi- 
cate plan. When purchasing tickets ask 
the ticket agent for certificate. 

Among the papers to be read at the 
convention are the following: “The 
Registration of Transfers,” by Mr. C. D. 
Meenely, Brooklyn Heights Railroad 
Company ; “Benefit Associations,” by Mr. 
O. W. Root, Jr., Metropolitan Street 
Railway Company, New York; “Dis- 
cipline of Employés by the Merit Sys- 
’ tem,” by Mr. W. A. Satterlee, Metropoli- 
tan Street Railway Company, Kansas 
City; “Transportation of Light Express 
and Parcel Delivery,” by Mr. George W. 
Parker, Detroit United Railway Com- 
pany; “Steam Turbine Engine,” by Mr. 
E. H. Sniffen, New York; “Signals for 
Urban and Interurban - Railways, Old 
Colony Street Railway Company, Bos- 


ton;” “Adjustment of Damage Claims,” 
Mr. M. B. Starring, Chicago Street Rail- 
way Company. 

Thursday, October 9, has been set apart 
as exhibitors’ day. No session of the as- 
sociation will be held, 30 that the members 
will have ample time to examine the ex- 
hibits. The headquarters will be at the 
Cadillac Hotel, the annual dinner being 
served at this house on Friday evening, 
October 10, when the officers-elect will be 
installed. 


——_—_+ io ___~ 
A Combined Fan Guard and Air 
Deflector. 


To some particular folk the straight 
blast of air which is projected from the 
open space before an ordinary fan is ob- 
jectionable. Notwithstanding the fact 
that the electric fan from its inception 
was a pronounced success, and a demand 
was built up far exceeding the rosiest 
views of its designers, it is only within a 
very recent time that modifications have 
been attached, with a view toward split- 
ting up the current of air delivered from 
the fan blades, and distributing it to dif- 
ferent quarters of a room or ward. 

In the accompanying illustration is 
shown one of the most practical applica- 
tions of this idea to the ordinary fan 
which has yet been placed before the pub- 
lic. This consists essentially of a com- 
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bined fan guard and air deflector. In 
fitting up the fan with this attachment 
the ordinary wire guard is removed, and 
the guard, with the deflectors attached, 
placed in the relative position. So that 
the fan guard and deflector might be uni- 
versally adjustable the attachment arms 
are slotted for about an inch and a half 


FAN GUARD AND AIR DEFLECTOR. 


from their extremitics, which gives a pos- 
sibility of increasing or decreasing a 
radius within this range. For adjust- 
ment on the are of the fan guard the 
attachment arms are fastened to the outer 
rim with a strap attachment, which al- 
lows of their being slipped to and fro on 
the wire. 

The mechanism which operates the de- 
flecting blades is very simple. The fan 


blades are slipped off of the fan shaft, and 


a grooved pulley of small dimensione 
slipped on next to the motor frame and 
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behind the fan. This is belt-connected to 
a second pulley set in a bearing at the 
top of the fan guard, the shaft of which 
ends in a worm which engages with a 
toothed dise. From this toothed dise to 
the upper extremity of one of the de- 
flectors is fastened a short, light rod, 
driving it with a regular piston stroke. 
The throw of the blades can be regulated 
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by varying the distance from the centre 
at which the driving rod is attached to the 
toothed disc, and the rapidity of reversal 
may be regulated by changing the size of 
the secondary driving pulley. 

This attachment may be worked irre- 
spective of the speed of the armature or 
of the position of the fan. It will oper- 
ate equally well on a desk or a wall fan, 
or suspended from the ceiling. It is not 
necessary to keep up a terrific speed in 
order that the deflector blades may get a 
proper pitch. The mechanical control is 


positive in all directions; it deflects the 


current of air whether it comes with great 
velocity or in very smal] volume, and the 
pull on the fan shaft is inappreciable. 
This arrangement is known as the 
“Palm” combined fan guard and air de- 
flector, and is manufactured by the Cole- 
man Manufacturing Company, 111 Fifth 
avenue, New York city. The company 
will not make fan motors, but will manu- 
facture this apparatus exclusively and sell 
it to fan-motor manufacturers. 
renee one ae 
Indiana Electrical Association's 


Meeting. 


Forty members of the Indiana Elec- 
trical Association met on September 17 
at the Dennison House, Indianapolis, 
Ind., and discussed the conditions of 
business in their state. The association 
is made up of power-house owners and 
general managers of electrical plants 
operating in Indiana, and was formed in 
Indianapolis in May. The officers elected 
at the May mecting are: T. C. Mc- 
Reynolds, of Kokomo, president; J. N. 
Harding, of Laporte, vice-president, and 
H. C. Kimbrough, of Muncie, secretary 
and treasurer. These elections were rati- 
fied at the recent meeting. The meeting 
was opened by a presidential address and 
an explanation of the programme for the 
two days’ meeting. Secretary Kimbrough 
presented a report and talked for a few 
minutes on the prospects for the growth 
of the association. A. M. Barron, of 
Franklin, followed Mr. Kimbrough with 
a paper, entitled “What We Hope to Ac- 
complish by This Organization.” Owing 
to the absence of Mr. J. S. Clark, of 
Terre Haute, who was to have read a 
paper.on “Kinds of Indiana Coal Used, 
and Results Obtained,” the paper of 
H. ©. Kimbrough, on “The Best Way of 
Dealing with Gas as a Competitor,” was 
substituted. Mr. Kimbrough’s’ paper 
dealt with the proposition of electrical 
men competing with the gas companies 
in placing lights in stores and business 
Louses. 

In the session of September 18, Mr. 
C. F. Hewitt, of Elkhart, read a paper 
on “Rates by Meter, and Otherwise,” fol- 
lowed by a paper by J. H. Harding, of 
Laporte, on “By-Products,” and this was 
followed by Mr. Clark’s paper on the 
coal question. 

A luncheon was tendered to the dele- 
gates of the association by the local elec- 
trical supply men. 
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WASHINGTON, BALTIMORE & ANNAPO- 
LIS SINGLE-PHASE RAILWAY. 
(Continued from page 436.) 
to the supports which carry the rotor. 
Therefore the objectionable controller of 
the standard direct-current system can 
be eliminated, provided a suitable alter- 
nating-current motor can be obtained. 
This ideal type of controller is not ap- 
plicable to the polyphase railway motor, 
in which speed control can be obtained 
only through rhcostatic loss. The poly- 
phase control system is even more com- 
plicated than the direct-current, as there 
must be a rheostat for each motor, and 
two or three circuits in each rheostat. It 
is thus apparent that by the use of single- 
phase alternating current with an alter- 
nating-current motor having the charac- 
teristics of the direct-current series motor, 
the best features of the direct-current 
system can be obtained, and at the same 
time many of its disadvantages can be 

avoided. 

This portion of the problem therefore 
resolves itself into the construction of a 
single-phase motor having the character- 
istics of the direct-current series motor. 
There are several types of single-phase 
alternating-current motors which have 
the series characteristics. One type is 
similar in general construction to a di- 
rect-current motor, but with its magnetic 
circuit laminated throughout, and with 
such proportions that it can successfully 
commutate alternating current. Such a 
motor is a plain series motor, and can be 
operated on either alternating or direct 
current and will have the same torque 
characteristics in either case. Another 
type of motor is similar in general con- 
struction to the above, but the circuits 
are arranged in a different manner. The 
field is connected directly across the sup- 
ply circuit, with proper control appliances 
in series with it. The armature is short- 
circuited on itself across the brushes, and 
the brushes are set at an angle of approxi- 
mately forty-five degrees from the ordi- 
nary neutral point. The first of these 
two types of motors is the one best adapted 
for operation in large units. 

This is the type of motor which is to 
be used on the Washington, Baltimore & 
Annapolis Railway. Several motors have 
been built and tested with very satisfac- 
tory results, both on the testing stand 
and under a car. The results were so 
favorable that the system was proposed 
to the Cleveland Engineering Company, 
representing the Washington, Baltimore 
& Annapolis Railway, and after investi- 
gation by its engineers it was adopted. 
A description of the apparatus to be used 
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cn this road will illustrate the system to 
good advantage. 

Single-phase alternating current will 
be supplied to the car at a frequency of 
sixteen and two-thirds cycles per second, 
or 2,000 alternations per minute. The 
current from the overhead trolley wire is 
normally fed in by one trolley at approxi- 
mately 1,000 volts. Within the limits 
of the District of Columbia two trolleys 
are employed, as by Act of Congress the 
use of rails as conductors is prohibited in 
this district, presumably on account of 
electrolysis. In this case, the trouble, of 
course, will not exist, but the contracting 
company has been unable to obtain per- 
mission for the grounded circuit. 

The alternating current to the car is 
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range of voltage at the motor is to be 
varied approximately 200 volts up to 400 
volts, or slightly higher. The trans- 
former on the car will supply 315 volts, 
and the secondary circuit of the regulator 
will be wound to generate slightly more 
than 100 volts when turned to the posi- 
tion of its maximum voltage. This volt- 
age of the regulator is about one-fourth 
of that of the motors at full voltage. The 
regulator can consequently be made rela- 
tively small, in comparison with the 
motor capacity of the equipment. It has 
been found unnecessary to use much 
lower than 200 volts in this installation, 
as this voltage allows a comparatively low 
running epeed, and approximately 200 
volts will be necessary to start with the re- 
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carried through a main switch or circuit- 
breaker on the car, to an auto-transformer 
connected between the trolley and the re- 
turn circuit. At approximately 300 volts 
from the ground terminal a lead is 
brought out from the auto-transformer 
and passes through the regulator to one 
terminal of the motors. For starting and 
controlling the speed an induction regu- 
lator is used, with its secondary winding 
in series with the motors. This secondary 
circuit of the regulator can be made either 
to add to or subtract from the trans- 
former voltage, thus raising or lowering 
the voltage supplied to the motors. The 
regulator therefore does double duty. 
The controller for direct-current motors 
merely lowers the voltage supplied to the 
motors but can not raise it, but an alter- 
nating-current regulator can be connected 
for an immediate voltage, and can either 
raise or lower the motor voltage. In this 
way the regulator can be made relatively 
small, as it handles only the variable ele- 
ment of the voltage and the maximum 
voltage in the secondary winding is but 
half of the total variation required. 

In the equipments in question, the 
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quired torque. The greater part of this 
voltage is necessary to overcome the elec- 
tromotive force of self-induction in the 
motor windings, which is dependent upon 
the current through the motor and is 
independent of the speed of the armature. 

There will be four motors of 100 horse- 
power on each car. The full rated voltage 
of each motor is approximately 220 volts. 
The motors are arranged in two pairs, 
each consisting of two armatures in series 
and two fields in series, and the two pairs 
are connected in parallel. The motors are 
connected permancntly in this manner. 
Since voltage control is used, there is no 
necessity for series parallel operation, as 
with direct-current motors. To ensure 
equal voltage to the armatures in series, 
a balancing or equalizing action is ob- 
tained by the use of a small auto-trans- 
former connected permanently across the 
two armatures in series with its middle 
point connected between them. The fields 
are arranged in two pairs, with two fields 
in series and two pairs in multiple. This, 
therefore, parallels the fields independ- 
ently of the armatures, which was for- 
merly the practice with direct-current 
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motors. It was a defective arrange- 
ment with such motors, as equal 
currents in the field did not ensure equal 
field strengths in the motors, and the 
armatures connected in parallel, there- 
fore, would be operating in fields of un- 
equal strength, with unequal armature 
currents as a direct result. With alter- 
nating currents in the fields the case is 
different. The voltage across the fields is 
dependent upon the field strengths, and 
the current supplied to the fields natu- 
rally divides itself for equal magnetic 
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winding which is permanently short-cir- 
cuited on itself. The function of this 
short-circuited winding is to neutralize 
the self-induction of the secondary wind- 
ing as it passes from the magnetic in- 
fluence of the primary. The regulator is 
wound for two poles, and therefore is 
operated through 180 degrees in produc- 
ing the full range of voltage for the mo- 
tors. One end of the primary winding of 
the regulator is connected to the trolley, 
and the other to a point between the regu- 
lator and the motors. It thus receives a 
variable voltage as the controller is ro- 
tated. There are several advantages in 


strengths. The chief advantage in 
paralleling the fields and armatures inde- 
5 
4 
2 
ir . 
A | 
= ora tees 
5 58 ! 
Š er 
. ao 
2 | 
è nol ——- --- E 
x | | ! 
100 1 fe na = 
i o] ~ POWER FACTOR 
EFFICtENCY 


W 80 


ae — + — 


99 160 110 120 130 140 


HORSE FOWER 


Fic. 2.— WESTINGHOUSE ALTERNATING-CURRENT RAILWAY Motor. No. 91.— SINGLE- 
PHaskE—220 VOLTS. 


pendently is that one reversing switch 
may serve for the four motors and one 
balancing transformer may be used across 
the two pairs of armatures. The ordinary 
direct-current arrangement of armatures 
in series with their own fields can be 
used, with a greater number of switches 
and connections. 

The general arrangement of the auto- 
transformer, regulator, motors, etc., is 
shown in Fig. 1. 

The induction regulator or controller 
resembles an induction motor in general 
appearance and construction. The pri- 
mary winding is placed on the rotor, and 
the secondary or low-voltage winding on 
the stator. The motor also has a second 


this arrangement of the primary in this 
particular case. First, the regulator is 
worked at a higher induction at start, 
and at lower induction when running, the 
running position being used in these 
equipments for much longer periods than 
required for starting. Second, when the 
motors are operating at full voltage the 
current in the primary of the regulator 


passes through the motors but not through. 


the auto-transformer or the secondary of 
the regulator. This allows considerable 
reduction in the size of the auto-trans- 
former and regulator. 

The motors on the car are all of the 
straight series type. The armature and 
fields being connected in series, the entire 
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current of the field passes through the 
armature as in ordinary series direct- 
current motors. The motor has eight 
poles, and the speed is approximately 700 
revolutions at 220 volts. The general 
construction is similar to that of a direct- 
current motor, but the field core is lami- 
nated throughout, this being necessary 
on account of the alternating magnetic 
field. There are eight field coils wound 
with copper strap, and all connected per- 
manently in parallel. The parallel ar- 
rangement of field coils assists in equal- 
izing the field strength in the different 
poles, due to the balancing act of alter- 
nating circuits in parallel. This arrange- 
ment is not really necessary, but it pos- 
sesses some advantages and therefore has 
been used. With equal magnetic strength 
in the poles, the magnetic pull is equal- 
ized even with the armature out of centre. 

The armature is similar in general con- 
struction to that of a  direct-current 
motor. The fundamental difficulty in 
the operation of a commutator type of 
motor on single-phase alternating current 
lies in the sparking at the brushes. The 
working current passing through the mo- 
tor should be practically no more difficult 
to commutate than an equal direct cur- 
rent, and it is not this current which gives 
trouble. The real source of trouble is 
found in a local or secondary current set 
up in any coil, the two ends of which are 
momentarily short-circuited by a brush. 
This coil encloses the alternating mag- 
netic field, and thus becomes a secondary 
circuit, of which the field coil forms the 
primary. In the motors of the Washing- 
ton, Baltimore & Annapolis Railway, this 
commutation difficulty has been overcome 
by so constructing the motor that the sec- 
ondary or short-circuit current in the 
armature coil is small, and the commutat- 
ing conditions so nearly perfect that the 
combined working and secondary currents 
can be commutated without sparking. 
This condition being obtained, the motor 
operates like a direct-current machine 
and will give no more trouble at the com- 
mutator than ordinary direct-current rail- 
way motors. Experience covering a con- 
siderable period in the operation of mo- 
tors of 100-horse-power capacity indicates 
that no trouble need be feared at the com- 
mutator. 

An extended series of tests were made 
with these motors at the Westing- 
house shops, at Pittsburg, both in the 
testing room and under a car. Fig. 2 
shows curves of the speed, torque, effi- 
ciency and power-factor plotted from 
data from brake tests. 

It should be noted that the efficiency is 
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good, being very nearly equal to that of 
high-class direct-current motors. The 
power-factor, as shown in these curves, 
is highest at light loads and decreases 
with the load. This is due to the fact 
that the power developed increases ap- 
proximately in proportion to the current, 
while the wattless component of the input 
increases practically as the sauare of the 
current. The curve indicates that the 
average power-factor will be very good. 
The calculations for the Washington, 
Baltimore & Annapolis Railway show 
that the average power-factor of the 
motors will be approximately eighty-six 
per cent. 

The average efficiency of these equip- 
ments will be much higher during start- 
ing and accelerating than that of corre- 
sponding direct-current equipments, as 
rheostatic losses are avoided. When run- 
ning at normal full speed, however, the 
eHiciency will be slightly less than with 
direct current. This is due to the fact 
that the alternating-current motor effi- 
ciency is slightly lower than the direct 
current, and in addition there are small 
losses in the transformer and the regu- 
lator. The alternating-current equip- 
ments are somewhat heavier than the 
direct current, thus requiring some extra 
power, both in accelerating and at full 
speed. Therefore, for infrequent stops 
the direct-current car equipment 1s more 
efficient than the alternating current, but 
for frequent stops the alternating current 
shows the better efficiency. Tests on the 
East Pittsburg track verified this con- 
clusion. But the better efficiency of the 
direct-current equipment with infrequent 
stops is offset with the alternating cur- 
rent by decreased loss in the trolley wire, 
by reason of the higher voltage used, and 
bv the elimination of the rotary converter 
losses. The resultant efficiency for the 
system will therefore be equal to or better 
than that of the direct current. 

In the Washington, Baltimore & An- 
napolis Railway contract the guarantee 
given by the Westinghouse Electrice and 
Manufacturing Company states that the 
efficiency of the system shall be equal to 
that of the direct-current system with 
rotary converter substations. 

There is one loss in the alternating- 
current system which is relatively much 
higher than in the direct current. This 
is the loss in the rail return. Tests have 
-shown that at 2,000 alternations it is 
three to four times as great as with an 
equal direet current. This would be a 
serious matter in cases where the direct- 
current rail loss is high. But the higher 
alternating-current trolley voltage re- 
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duces the current so much that the alter- 
nating-current rail loss is practically the 


same as with direct current at usual 
voltages. In manv city railways the di- 


rect-current rail loss is made very low, 
not to lessen waste of power, but in order 
to reduce electrolysis. In such cases the 
alternating-current rail could be 
higher than direct current, thus deereas- 
ing the cost of return conductors. More 
numerous transformer substations, with 
copper feeders connected to the rails at 
short intervals, will enable the rail loss to 
he reduced to any extent desired. 

As a frequency of 2,000 alternations 
per minute isc used, the lighting of the 
‘ars and the substations was at first con- 
sidered to be a serious difficulty, due to the 
very disagreeable winking of ordinary in- 
candeseent lamps at this frequency. Two 
methods of overcoming the winking were 
tried, both of which were successful. One 
method was by the use of split phase. A 
two-phase induction motor was run on a 
single-phase 2,000 alternating circuit, 
and current was taken from the uncon- 
nected primary circuit of the motor. This 
current was, of course, at approximately 
ninety degrees from the current of the 
supply circuit. A two-phase circuit was 
thus obtained on the car. Currents from 
the two phases were put through ordinary 
incandescent lamps placed close together. 
The resulting illumination a few feet dis- 
tant from the lamps showed about the 
same winking as is noticed with 3,000 
alternations. With two filaments in one 
lamp the winking disappears entirely. A 
three-phase arrangement would work in 
the same way. 

A much simpler method was tried 
which worked equally well. This con- 
sisted in® the use of very low-voltage 
lamps. Low voltage at the lamp ter- 
minals allows the use of a thick filament 
with considerable heat inertia. Tests 
were made on lamps of this type at a fre- 
quency of 2,000 alternations, and the 
light appeared to be as steady as that 
from the ordinary high-frequeney incan- 
descent lamp. The low voltage is not 
objectionable in this case, as a number of 
lamps can be run in a series, as in ordi- 
nary street railway practice, and any 
voltage desired can readily be obtained, 
as alternating current is used on the car. 

There will be an air compressor, driven 
by a series alternating-current. motor, on 
each car, for supplying air to the brakes 
and for operating the driving mechanism 
of the The details of this 
mechanism are not sufficiently near to 
completion to permit a deseription of it. 
The will be one which 


loss 


controller. 


method used 
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readily allows operation on the multiple- 
unit system. 

The generating station contains some 
Interesting electrical features, but there 
is no great departure from the usual al- 
ternating-current practice. There will 
be three 1,500-kilowatt single-phase alter- 
nators. These are twenty-four-pole ma- 
chines operating at eightv-three revolu- 
tions and wound for 15,000 volts at the 
terminals, They are of the rotating field 
type, with laminated magnetic circuits 
The 
field coils are held on the pole-tips by 
copper supports, which serve also as 
dampers to asist in the parallel running. 
The armatures are of the usual slotted 
type. The armature coils are placed in 
partially closed) slots. There are four 
The proportions of these 
machines are such that good inherent 
regulation is obtained without saturation 
of the magnetic eireuit. The rise in 
potential with non-inductive load thrown 
off will be approximately four per cent. 
An alternative estimate was furnished for 
the generators proposing 20,000 volts in- 
stead of 15,000. The simplicity of the 
type of winding used, and the low fre- 
quency, are both favorable for the use of 
very high voltage on the generator. As 
15,000 volts was considered amply high 
for the service, the engineers for the rail- 
wav considered it inadvisable to adopt a 
higher voltage. 

There are to be two exciters, cach of 
100 kilowatts capacity at 250 revolutions. 
The exciters are wound for 125 volts nor- 
mal. The armature of each exciter has, 
in addition to the commutator, two col- 
lector rings, so that single-phase alter- 
nating current can be delivered. It is the 
intention to use the exciters as alternators 
for supplying current to the system for 
lighting when the large generators are 
shut down at night. 

The main station switchboard com- 
prises three generator panels, one load 
panel and three feeder panels. High- 
tension oil-break switches are to be pro- 
vided, operated by means of controlling 
apparatus on the panels. The switehes, 
bus-bars and all high-tension apparatus 
will be in brick compartments separate 
from the board. In each generator cir- 
cuit there two non-automatie oil- 
break In series, and on 
feeder cireuit there are two overload time- 
limit oil-break switches in series. The 
two oil-break switches in series on the 
same cireuit ean be closed separately and 
then opened to test the switches without 
closing the cireuit. With the switehes in 
the closed position they are both operated 
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at the same time by the controlling ap- 
paratus to ensure opening of the circuit, 
and to put less strain on the switches, al- 
though either one is capable of opening 
the load. There will be nine transformer 
substations distributed along the railway 
line. Each station will contain two 250- 
kilowatt oil-cooled lowering transformers, 
supplying approximately 1,000 volts to 
the trolley system. Two transformers 
are used in each station, so that in case 
of accident to one transformer the station 
will not be entirely crippled. 

It is the intention of the railway com- 
pany to operate a direct-current road al- 
ready equipped with the direct-current 
system. The present direct-current car 
equipments are to be retained, but the 
current will be supplied from a rotary 
converter substation fed from the main 
svstem of the Washington, Baltimore & 
Annapolis Railway. As this system is 
single-phase, it is necessary that single- 
phase rotaries be used in the substations. 
There are to be two 200-kilowatt 550-volt 
rotary converters. These are four-pole 
500-revolution machines. The general 
construction of these machines is very 
similar to that of the Westinghouse poly- 
phase rotary converters. The armature 
resembles that of a polyphase rotary, ex- 
cept in the number of collector rings, and 
in certain details of the proportions made 
necessary by reason of the use of single- 
phase. The commutating proportions are 
so good that any reactions due to the use 
of single-phase will result in no injurious 
effect. The field construction is similar 
to that of a polyphase rotary. The 
laminated field poles are provided with 
dampers of the “grid” or “cage” type, a 
form used at present in the Westinghouse 
polyphase rotary converters. These damp- 
ers serve to prevent hunting, as in the 
polyphase machines, and also to damp out 
pulsations, due to single-phase currents 
in the armature. The damper acts to a 
certain extent as a second phase. Hach 
rotary converter is started and brought to 
synchronous speed by a small series alter- 
miting-current motor on the end of the 
shaft. The voltage at the motor terminals 
can be adjusted either by loops from the 
lowering transformer or by resistance in 
series with the motor, so that true syn- 
chronous speed can be given to the rotary 
converter before throwing it on the alter- 
nating-current line. 

From the preceding description of this 
system and the apparatus used on it, some 
conclusions may be drawn as to the 
various fields where it can be applied to 
advantage. It is evident that a good field 
for it will be on interurban long-distance 
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lines such as the Washington, Baltimore 
& Annapolis Railway. On such railways, 
high trolley voltage and the absence of 
converter substations are very important 
factors. 

For heavy railroading also, this system 
possesses many ideal features. It allows 
ctlicient operation of large equipments at 
practically any speed and any torque, and 
also avoids the controller troubles which 
are ever present with large direct-current 
equipments. It also permits the use of 
high trolley voltage, thus reducing the 
current to be collected. In this class of 
service the advantages of this alternating- 
current system are so great that it is 
possible that heavy railroading will prove 
to be a special field for it. 

For general city work this system may 
not find a field for some time to come, 
as the limitations in the present system 
are not so great that there will be any ur- 
gent necessity for making a change. It 1s 
probable that at first it will be applied to 
new railways or in changing over steam 
roads rather than in replacing existing 
city equipments. One difficulty with 
which the new system will have to con- 
tend is due to the fact that the alter- 
nating-current equipments can not con- 
veniently operate on existing direct- 
current city ‘lines, as is the pres- 
ent practice where interurban lines 
run into the cities. It will be pref- 
erable for it to have its own lines through- 
out, unless very considerable complica- 
tion is permitted. When the alternating- 
current system applied to interurban and 
steam railways finally becomes of pre- 
dominant importance, it is probable that 
the existing direct-current railways will 
gradually be changed to alternating cur- 
rent as a matter of convenience in tying 
the various lines together. 

As was stated above, alternating-current 
equipments can not conveniently be oper- 
ated on direct-current lines.~ It does not 
follow, however, that the motor will not 
operate on direct current. On the con- 
trary, the motor is a first-class direet-cur- 
rent machine, and if supplied with suit- 
able control apparatus and proper volt- 
age it will operate very well on the direct- 
current lines. This would require that 
the motors be connected normally in 
series, as the voltage per motor is low. 


A complete set of direct-current control . 


apparatus would be needed when the al- 
ternating-current equipment is to be run 
on direct current, and considerable 
switching apparatus would be necessary 
for disconnecting all the alternating-cur- 
rent control system and connecting in the 


direct current. The complication of such 


457 


a system may be sufficient to prevent its 
use, at least for some time to come. 

In some cities very strict laws are in 
force in regard to the voltage variations 
in various parts of the track system. The 
permissible variations are so small in 
some cases that an enormous amount of 
copper is used for return conductors ; and 
in some cases special boosters are used in 
the return circuits to avoid large differ- 
ences of potential between the various 
parts of the track system. The object in 
limiting the conditions in this manner 1s 
to avoid troubles from electrolysis. The 
alternating-current system will, of course, 
remedy this. 

For city work it is probable that volt- 
ages of 500 or 600 would be employed in- 
stead of 1,000 or higher. The trans- 
formers and controllers can be designed 
to be readily changed from full to half 
voltage, so that low voltage can be used 
on one part of the line and high voltage 
on another. As the car equipments of 
such railways are usually of small capac- 
ity, it is probable that speed control will 
be obtained by means of a transformer 
with a large number of leads carried out 
to a control drum, rather than by means 
of the induction regulator, as the latter 
device is much more expensive in small 
units. This is chiefly a question of cost, 
and if the advantages of the induction 
regulator are found to overweigh the ob- 
jection of the high first cost, then it will 
be used even on small equipments. 

In the Washington, Baltimore & An- 
napolis Railway, the generators are 
wound for single-phase. In the case of 
large power stations with many feeders 
the generators may be wound for three- 
phase, with single-phase circuits carried 
out to the transformer substation; or 
three-phase transmission may be used, 
with the transformers connected in such 
a manner as will give a fairly well-bal- 
anced three-phase load. 

There are many arrangements and com- 
binations of apparatus made possible by 
the use of alternating current in the car 
equipment which have not been men- 
tioned, as it is impracticable to give a full 
description of all that can be done. But 
enough has been presented to outline the 
apparatus and to indicate the possibilities 
of this new system, which is soon to see 
the test of commercial service. 


as S 
Large Turb )-Alternator at Neptune 
Bank,-Wallsend. 

A brief illustrated note describes a 
new turbo-alternator which has just been 
installed at the Neptune Bank station. 
The generator runs at 1,200 revolutions 
per minute, with a frequency of forty 
cycles per second, pressure of from 500 
to 600 volts, and has an output of 1,500 
kilowatts. The results of a recent test 


are as follows: Speed, 1,200 revolutions 
per minute; load, 1,442 kilowatts; steam 
pressure, 196 pounds per square inch; 
superheat, 76 degrees Fahrenheit; vac- 
uum, 27 inches. Steam consumption per 
kilowatt-hour was found to be 18 pounds. 


CURRENT ELECTRICAL NEws 


DOMESTIC AND EXPORT. 


ELECTRIC POWER TO IRRIGATE RICE FIELDS—Word 
comes from New Orleans that the Southern Pacific Railroad is be- 
hind a plan for the equipment of rice plantations in Louisiana and 
Texas with electric power for mill irrigation pumps and harvesting 
machinery. It is also announced that a 10,000-acre rice plantation 
on the Southern Pacific line in Harris County, Texas, will be so 
equipped. 


A BIG MICHIGAN TROLLEY COMBINATION RUMORED—It 
is announced that a company to be known as the Michigan Trolley 
Combination will be formed at Detroit, with a capital of from 
$30,000,000 to $40,000,000, to combine all electric lines in the lower 
Michigan peninsula, with the exception of the Detroit United Rail- 
ways and the Monroe & Toledo company. It is said that the new 
company may be formed within thirty days. Westinghouse inter- 
ests, Hawkes & Angus, and New York parties are reported to be in 
the deal. 


A RUSSIAN WATER-POWER SCHEME—The Russian Govern- 
ment is reported to have granted a concession to a Russian com- 
pany for the utilizing of water power on the Marva and Miatra 
rivers, for the purpose of furnishing electricity for public lighting 
and general power purposes to St. Petersburg. Power will be trans- 
mitted a distance of 188 miles. It is said that over 200,000 horse- 
power is available. The scheme will entail an expenditure of not 
less than $14,000,000. It is also proposed to make use of the great 
Dnieper Cataracts for the generating of electricity. 


WIRELESS TELEGRAPH ON LAND—Letters and words were 
successfully transmitted by wireless telegraphy between the Naval 
Academy at Annapolis, Md., and Washington last week. The system 
which was successfully used was the Slaby-Arco, which was installed 
by representatives sent to this country for that purpose. The ex- 
periments here are under the charge of Lieutenant J. M. Hudgins, 
assisted by Chief Electricians J. H. Bell and N. C. Bean. The 
United States ship Perry will be at Annapolis about October 10, 
and experiments in signaling from the land to that vessel will then 
be conducted. 


DIFFICULTIES IN REPAIRING ST. VINCENT CABLE—While 
the cableship Newington was repairing the St. Lucia end of the 
St. Vincent cable on the afternoon of Sunday, September 21, four 
and one-half miles trom Mount Souffriere on the Island of St. Vin- 
cent, a violent eruption of the volcano forced the steamer to sus- 
pend operations, allowing it a very small margin of escape. It is 
considered inadvisable to engage in further operations there, es- 
pecially as the cable has been found to be greatly torn. The New- 
ington will now proceed to complete the repairing of the St. Lucia- 
mrenada section. 


NEW NORTH SEA CABLE—The telephone cable which crosses 
the North Sea between St. Margaret's, near Dover, England, and 
La Panne, a watering place in Belgium, has been completely laid 
and communication with London has been established. It is ex- 
pected that within a few months direct telephonic communication 
will be established between London and Brussels. When the line 
is open the public will be able to correspond with Brussels from 
all telephone stations, this applying only to the subscribers of the 
Post Office Telephone system. The charge is said to be $2 for 
three minutes’ conversation. 


BIG PHILADELPHIA COMPANIES MAY COMBINE—Persistent 
rumors are being voiced regarding an approaching consolidation of 
the interests of the Philadelphia Rapid Transit Company and the 
Philadelphia Electric Company. The latest plans of the combina- 
tion are reported to include the American Railways Company and 
the Electric Company of America. It is said, according to the 
Philadelphia press, that the merging of these interests will be per- 
fected by means of a new securities company, to operate under a 


New Jersey charter. A syndicate headed by P. A. B. Widener, Will- 
iam L. Elkins and John H. Mack, which owns the Philadelphia 
Rapid Transit Company, is now said to control the Philadelphia 
Electric Company as well. Several of the directors of these two 
companies are also directors of the Electric Company of America, 
and are associated with the directorate of the United Gas Improve- 
ment Company. 


A NEW TROLLEY TUNNEL TO CONNECT IMPORTANT 
TERMINALS—The plans of the Hudson & Manhattan Railway 
Company, incorporated under the laws of New Jersey with a capital 
stock of $100,000, were partly disclosed in Jersey City recently. 
The company proposes first to build a tunnel under the land in 
Jersey City, skirting the Hudson River from the Erie Rail- 
road at Pavonia avenue south to the terminal of the Jersey Central 
at Communipaw, passing under the river station of the Pennsyl- 
vania Railroad. The charter also authorizes the company to operate 
cars in a tunnel under the Hudson as far as the boundary line be- 
tween New Jersey and New York, where it will connect with a tun- 
nel to be constructed by a company to be incorporated under the 
laws of New York. The proposed tunnel will be a feeder for the 
river trolley tunnel and will permit passengers to go from New 
York to Erie, Pennsylvania and Central railroads in a few minutes. 


NEW TELEPHONE SYNDICATE — The International Tele- 
phone Company has filed a deed of trust at Wilmington, Del, 
through Josiah Marvel, for $100,000,000. This covers plants already 
secured, patents covering the manufacture of switchboards and 
general telephone apparatus, and the franchises the concern expects 
to secure. It is proposed to issue bonds amounting to $100,000,000, 
underwritten by New York and Baltimore capitalists. It is alleged 
that ‘telephone service will be incorporated at a very much reduced 
charge for conversation. The International company was incorpo- 
rated at Dover on May 15 with a nominal capital of $1,000,000. It 
is stated that another certificate will soon be filed, calling for a capi- 
tal of $200,000,000, and the fee 1eceived by the state will amount to 
about $30,000. The company already has plants in operation in 
Louisiana. The officers are: S. B. Rhinehart, of Waynesboro, Pa.. 
president; Ehlen B. Harrison, of Baltimore, treasurer; Henry F. 
Fahey, of New York, secretary; J. Miller Kenyon, of Washington, 
D. C., secretary. 


NEW TRI-STATE TROLLEY LINE—The Bennington & Hoosick 
Valley Railway Company purposes to build extensions in three di- 
rections, These extensions, with connecting lines, will give through 
service from Troy to Bennington, as well as from North Adams to 
Pittsfield and other towns in that vicinity; also through service 
from the Glen’s Falls territory in almost a straight line to the North 
Adams and Pittsfield territory. The amount of line to be con- 
structed is as follows: Twenty-six miles from Troy to North 
Hoosick, sixteen miles from Eagle Bridge to Greenwich, and four- 
teen miles from Hoosick Falls to the Massachusetts state line. 
where it will connect with the North Adams, Pittsfield & Berkshire 
Street Railway Company's lines. At Greenwich it will connect with 
the Hudson Valley. Troy & New England, and Troy & Schenectady 
lines, and at Albany with the Albany & Schenectady and Albany & 
Hudson trolley roads. The new system will be seventy-two miles 
long, and will pass through or touch thirty-four cities, towns, vil- 
lages and settlements. The line, when completed, will be a fast 
interstate road, doing business in New York, Vermont and Massa- 
chusetts. 


LEGAL NOTE. 


INCANDESCENT LAMP SUIT—A suit has been filed by the 
General Electric Company against the United States Incandescent 
Lamp Company, of St. Louis, Mo., on the Malignani patent No. 
537,693, dated April 16, 1895. The suit is pending in the circuit 
court of the United States at St. Louis, and the patent is alleged 
to cover the chemical exhaustion of incandescent lamps. 
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ELECTRICAL SECURITIES. 


According to the last bank statement, liquidation was by no 
means as heavy as expected, loans being decreased only by about 
$13,350,000. The condition of the associated banks has been de- 
cidedly improved, as they now show a surplus of $3,236,000, as 
. against a deficit last week of $1,642,000. The condition last week, 
however, might rightly be termed one of stringency, and it was 
but natural that the money outlook should dominate the stock mar- 
ket. As the New York market is still drained by sub-treasury 
absorptions and interior transfers for crop-moving purposes, it will 
be more than surprising if a firm monetary situation does not pre- 
vail through the balance of the year, or at least until the return 
flow of money from the interior sets in in volume. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 27. 


New York: Closing. 
Brooklyn Rapid Transit................. 66144 
Consolidated GaS......... 0.2... cw cce eee nee 220% 
General Electric............ 2. cece cec cues 190 
Kings County Electric.............c0000- 210 
Manhattan Elevated........... Ae egies 137% 
Metropolitan Street Railway.............. 142 
New York & New Jersey Telephone Co... 157 
Westinghouse Manufacturing Co......... 222 


The directors of the New York & New Jersey Telephone Com- 
pany have voted to increase the capital stock of the company by 
$3,125,000, making the total amount of stock now issued $12,500,000. 
The new stock is offered to stockholders of record at the time of 
issue at par, in the proportion of one share of the new issue to 
every three shares of present holdings, or one-third of a share of 
new stock for each share of the old. The right to subscribe under 
the offer will expire on November 1. 

The Brooklyn Rapid Transit Company’s report for August shows 
gross earnings of $1,226,954, an increase of $94,569 over the same 
period in 1901. Operating expenses for the month decreased $51,934, 
and the net earnings increased from $146,504 to $448,363. For the 
two months to August 1, the gross earnings were $2,263,355, an 
increase of $132,413. Operating expenses were $1,274,192, a decrease 
of $93,442, and the net earnings were $1,189,163, an increase of 
$225,855. 

The general balance sheet of the Metropolitan Street Railway 
Company for June 30, 1902, compared with the same date the year 
preceding, shows the total assets to be $106,489,817, as against 
$90,534,746 in 1901, an increase of $15,955,071. 


Boston: Closing 
American Telephone and Telegraph...... 169 
Edison Electric............... cece eee eee 275 


Massachusetts Electric preferred........ 96 
New England Telephone................. 
Western Telephone and Telegraph...... 


The stockholders of the Boston Elevated Company have taken 
practically the entire issue of 33,000 shares of new stock at $155 
per share. Less than 1,000 shares were unsubscribed for. A large 
amount of the stock was absorbed by small stockholders. 

The American Telephone and Telegraph Cempany has declared 
a dividend of $1.50 per share, payable October 15. 


Philadelphia: Closing. 
Electric Company of America........... 9% 
Electric Storage Battery common........ 89 
Electric Storage Battery preferred........ 88 
Philadelphia Electric...................-. 8t 
Union Traction.......esesesessossssses... 47T% 
United Gas Improvement................. 113% 


The bulk of business in the local market last week was in Union 
Traction and Philadelphia Electric. Philadelphia Rapid Transit 
was in considerable demand up to 16‘, the same parties being buy- 
ers of Union Traction up to 474. Liquidation continued in Electric 
Company of America, but the stock was well taken. 

The Electric Storage Battery Company has declared a dividend 
of 114 per cent on both the common and preferred stock, which was 
payable October 1. 

The United Gas Improvement Company has declared the quar- 
terly dividend of 2 per cent, payable October 15. 
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The Union Traction directors have organized by the reelection 
of the old officers. 


Chicago: Closing 
Chicago Edison Light...... idence ae 174 
Chicago Telephone.............c cece eeeces 168 
Metropolitan Elevated preferred......... 89 
National Carbon common................ 33 
National Carbon preferred.............. 101 
Union Traction common................. 17 
Union Traction preferred...............- 51 


PERSONAL MENTION. 


MR. ROBERT LOZIER, of Cincinnati, has been in New York 
during the past few days. 

MR. JAMES A. MYERS, president of the Robbins & Myers 
Company, of Springfield, Ohio, has been in the East during the 
past week. 

MR. J. C. FISH, Shelby, Ohio, made a brief visit to New York 
during the past few days. Mr. Fish is prominently identified with 
the incandescent lamp industry. 

Mr. WILLIAM COALE, treasurer of the Sterling Electrical Manu- 
facturing Company, Warren, Ohio, has been in New York and New 
England cities during the last few days. 

MR. W. F. MALLOY, secretary of the Bridgeport Brass Com- 
pany, has returned to business at the New York office of the 
company after a severe attack of rheumatism. 

MR. JOSEPH F. BECK has been elected general manager of 
the Providence Telephone Company, succeeding the late Mr. A. C. 
White. Mr. Beck has long been identified with the company and 
is an able and progressive telephone manager. 


MR. C. S. DRUMMOND, of the British Electric Traction Com- 


pany, it is reported, has resigned as director of that concern. Mr. 


Drummond has recently become president of the Manhattan Transit 
Company, and is working assiduously for the introduction of auto- 
mobile transportation in large cities. 


MR. CARL SCHWARTZ, an electrical engineer of Germany 
who has been prominent in important construction work in that 
country and in Russia, has been in New York during the past few 
days. He is making a tour of inspection of the leading electrical 
machinery manufactories of the United States. 


DR. HARRY C. JONES, associate professor of physical chemis- 
try at the Johns Hopkins University, will deliver a course of six 
lectures upon physical chemistry at the Brooklyn Institute of Arts 
and Sciences. The first of these will be given Monday, October 6, 
and the subject will be “The Rise of the New Physical Chemistry.” 


A CHRISTIANA DESPATCH says the University of Christiana 
has been celebrating the one-hundredth anniversary of the birth 
of Niels Henrik Abel, the famous Norwegian mathematician. 
Twenty-nine foreign men of science received the degree of Doctor 
Honoris Causa, among them being Professor George Howard Dar- 
win, Professor Forsyth, Lord Kelvin, Lord Rayleigh and Sir George 
Gabriel Stokes. 


MR. FRANK B. KNIGHT, special agent of the American Tele- 
phone and Telegraph Company, with headquarters at Dallas, Tex., 
has been visiting for a few days with New York friends. On Tues- 
day of this week a luncheon was tendered to him by several mem- 
bers of the “Old Guard Electrique,” which was organized in 1884. 
The event occurred at the French restaurant conducted by Messrs. 
Louis and Henry Mouquin, and reminiscences of early electrical 
days were freely indulged in. Among those present, in addition to 
the guest, were E. T. Gilliland, W. D. Sargent, W. L. Candee, John 
C. Reilly, H. L. Storke and Lieutenant F. W. Toppan, U. S. N. 


RECEIVERSHIP NOTE. 


ELECTRIC VEHICLE RECEIVER—The American Electric 
Vehicle Company was placed in the hands of a receiver, the appli- 
cation being made by John R. Hardin, counsel for George F. King, 
of East Orange, one of the stockholders. The company was incor- 
porated in the state of New Jersey on December 13, 1899, with a 
capital of $6.000,000. Mr. George P. Lister, Hoboken, N. J., is the 
president and treasurer of the company. Mr. Charles J. Roe, Jersey 
City, was appointed receiver. 
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ELECTRIC LIGHTING. 
BALLARD, WASH.—The Ballard city council has passed a 
resolution declaring in favor of building a new $25,000 electric 
light plant. . 


ATLANTA, GA.—A $1,500,000 corporation proposes to dam the 
Chattahoochie River to utilize the power for furnishing the city 
with electricity. 


GOSHEN, IND.—The common council has granted a fifty-year 
franchise to the Hawks Electric Company, to operate an electric 
lighting plant in Goshen. 


TIFTON, GA.—A ten-year exciusive franchise and contract for 
twenty 2,000-candle-power arc lamps has been granted to the Tifton 
Electric Light Company. 


HOMER, N. Y.—This village has voted to establish a municipal 
lighting plant in connection with its water-pumping station, and 
appropriated $15,000 therefor. 


DENVER, COL.—The Denver Highlands Electric Company has 
notified the city council that it will shortly ask for a franchise to 
operate in all parts of the city. 


GREAT BEND, N. Y.—The power plant of the Union Electric 
Company at Hallstead has been moved to Susquehanna and consoli- 
dated with the electric light plant at that place. 


PITTSBURG, PA.—Plans are being prepared in the Pennsyl- 
vania Railroad’s engineering department for a power plant in Pitts- 
burg that will furnish the electric current for operating signals 
on the Monongahela division. 


CADILLAC, MICH.—The Cummer Electric and Water Company 
has been reorganized, but will retain the same name. The mem- 
bers of the new company are: W. W. Cummer, D. F. Diggins, Jacob 
Cummer, F. A. Diggins and William Saunders. 


WINONA, MINN.—The city council has unanimously decided 
to erect and maintain an electric lighting plant in connection with 
the waterworks system. The new plant will cost in the neighbor- 
hood of $40,000, and will be erected and in operation by April, 1903. 


SPRINGFIELD, OHIO—The Dayton, Springfield & Urbana 
power plant at Medeay, between Springfield and Dayton, is being 
enlarged to three times its present size, and when completed will 
furnish power for the entire Appleyard system of interurban roads. 
The plant will be ready for operation in about three months. 


DENVER, COL.—The state department has granted a charter to 
the Sussex Light, Heat and Power Company, a Georgetown cor- 
poration, whose objects and privileges are to operate electric light 
plants and distribute electricity for both illuminating and heating 
throughout Sussex County. The capital stock is $25,000. 


CENTRALIA, ILL.—The franchises of the Centralia Light and 
Power Company and the local street railway have been extended 
nine and eleven years, respectively. It is stated that this was done 
to promote the sale of the two plants to a party of Chicago capi- 
talists, who intend to consolidate them. The purchasing company 
contemplates many improvements. 


AUGUSTA, GA.—The Twin City Power Company has secured 
options on both banks of the Savannah River for fourteen miles 
from a point about twenty-five miles above this city. It is in- 
tended to get sufficient power from the river to supply electric rail- 
roads, lighting plants and factories within a radius of fifty miles. 
The engineers state that the company will surely have 40,000 horse- 
power. 


COLUMBUS, GA.—A petition for a charter for the Coweta Power 
Company, with a maximum capital stock of $1,000,000, has been 
filed, John J. Baldwin, of Savannah, and John F. Flournoy, of 
Columbus, being among the incorporators. The company is to 
develop on a large scale the water power at and above Clapp’s 
factory, and it is understood that with the building of the big fifty- 
foot dam a number of factories are to be built to utilize the power 
thus developed. 


MONTPELIER, VT.—Articles of association for the Vermont 
Light, Heat and Power Company have been filed with the Secretary 
of State. The company is capitalized at $200,000, and among the 
capitalists identified with it are J. J. Flynn and A. O. Humphrey, 
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of Burlington, and E. E. Carpenter, of Worcester, Mass. It is the 
intention of the company to construct a power plant at St. Albans 
to supply light and power for the St. Albans & Swanton Railroad 
and for manufacturing purposes. 


RICHMOND, VT.—The Richmond Light and Power Company, 
Richmond, Vt., has been incorporated, and a contract let for ap- 
paratus. It is expected that the plant will be running by the early 
part of the winter. The officers are as follows: Doctor B. J. 
Andrews, president; A. Stevens, treasurer; I. H. Goodwin, secretary; 
A. V. Hall, manager. The Vermont Electric Company, which has 
been furnishing light and power for Burlington, Vt., has been sold 
to the American Gas Company, of Philadelphia, the syndicate which 
recently bought the local gas and electric company and the Con- 
solidated Electric Company. 


PHILADELPHIA, PA.—For the purpose of utilizing the water 
power obtained from the several waterfalls in lower Pike County, 
a company known as the United Water Improvement Company has 
been organized, with the following officers: President and treas- 
urer, J. P. Logan; secretary and general manager, C. Jess Young. 
The directors of the company are: J. P. Logan, Samuel M. Clements, 
Jr., Fred Rothermel and C. Jess Young. The company intends 
building a lake outside the town of Hawley, which will be the 
largest lake in Pennsylvania. Twenty thousand horse-power 
will be realized, it is said, and the electricity will be used for light- 
ing and supplying power to the surrounding country. The falls 
from which the power will be obtained are 285 feet high. Work 
will be begun on the plant in the fall, and the estimated cost is 
$1,000,000. 


TELEPHONE AND TELEGRAPH. 


LIANO, TEX.—The Western Union Company’s line will be ex- 
tended to this village at once. 


GRAND RAPIDS, MICH.—Grand Rapids now has a direct line 
to New York, the Western Union Telegraph Company having re- 
cently installed this service. 


MEMPHIS, TENN.—The Memphis Long-Distance Telephone 
Company, St. Louis, Mo., has been chartered with a capital of 
$1,000,000, to construct, maintain and operate a telephone line be 
tween Memphis, Tenn., and Jonesboro, Ark. 


HARTFORD, S. DAK.—It is stated that a new telephone system 
is to be established here by a company composed of local business 
men. The officers are: President, E. C. Evans; secretary, Henry 
Schaper; treasurer, I. C. Kingsbery; manager, K. Mueller. 


LE ROY, N. Y.—A franchise has been granted to the Inter- 
Ocean Telephone Company to string and maintain its wires in the 
village. The company must begin work on its line in the village 
within sixty days, and the system must be in operation within six 
months. 


LOS ANGELES, CAL.—The Pomona Valley Telephone and Tele- 
graph Company has been incorporated with a capital of $50,000. 
The directors are: John Law, Pomona; C. B. Summer, Claremont; 
P. S. Parker, Pomona; J. F. Daniels, Lordsburg; G. W. Ogle, 
Pomona; A. J. Cook, Claremont; Vincent W. Gaker, Lordsburg. 


PHILADELPHIA, PA.—Within the next two months the Key- 
stone Telephone Company expects to have long-distance connections 
from this city through Wilmington to Baltimore, and by way of 
Reading and the northeastern part of the state to Williamsport, 
Harrisburg, Wilkesbarre and Scranton. Every large city in the 
state, except Pittsburg, will then be connected with Philadelphia. 
It is stated that New Jersey, Delaware and Maryland will also be 
covered. 


ALBANY, N. Y.—The Chenango Valley Telephone Company 
has been incorporated for the purpose of connecting Binghamton 
and Oxford, Rome, Binghamton to Cortland via Castle Creek, Hyde- 
ville, Whitney’s Point, Killawog and Marathon, and other points 
in Broome, Chenango, Cortland, Delaware, Tioga and Tompkins 
counties. The directors of the company are: Fred E. Allen, Whit- 
ney’s Point; Edwin H. Alderman, William H. Stack, Castle Creek; 
Bradford W. Terry, Fred M. Harding, Chenango Bridge; Charles 
Van Amberg. Port Crane; Charles H. Peters, Chenango Forks; 
William Beardsley, Harpursville; Ward Gifford, South Oxford; 
Charles J. Hayes, Hydeville; W. F. Van Cleve, Binghamton; George 
H. Day, brisbane, 
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ELECTRIC RAILWAYS. 


AUSTIN, TEX.—It is stated that the Belton-Temple Electric 
Railroad, which recently filed its charter in the Secretary of State’s 
office with a capital of $100,000, will be built immediately between 
Belton and Temple. i 


ALLENTOWN, PA.—The street railway line between Bangor 
and East Bangor, operated under the name of the Bangor & East 
Bangor Street Railway Company, was purchased recently by the 
East Bangor, Portland & Delaware, Street Railway Company. 


HURON, MICH.—The city council has passed an ordinance giv- 
ing the Lake Shore Electric Railway Company the right to build 
its tracks to the line of the bridge over the Huron River. The 
company must complete the work by December 1 of this year. 


SYRACUSE, N. Y.—The certificate declaring the intention of the 
Syracuse Rapid Transit Railway Company to extend its line of 
tracks from Liverpool to Long Branch has been filed with the 
county clerk. The line will be about two and one-half miles in 
length. 


NASHVILLE, TENN.—The survey for the proposed electric line 
from Nashville to Lewisburg has been completed. The line be- 
gins at the corporate limits of this city, passing through Nolens- 
ville, Triune, Chapel Hill and other places in Williamson and 
Maury counties. 


NEWBURGH, N. Y.—At a meeting of the directors of the Inter- 
vale Traction Company held recently, the organization of the com- 
pany was perfected and officers elected as follows: Edward R. 
Emerson, New York city, president; H. B. Odell, vice-president; 
Charles W. Griffith, treasurer; W. Johnston McKay, secretary. 
Arrangements were made to begin a survey of the route at once. 


GREENCASTLE, PA.—The stockholders of the newly organ- 
ized Waynesboro, Greencastle & Mercersburg Turnpike Road Com- 
pany, which purchased the turnpike leading from McConnellsburg 
to Emmitsburg, Md., thirty-nine miles long, have elected as officers 
the men comprising the board of the Chambersburg, Greencastle & 
Waynesboro Electric Railway Company, and plans for the early 
building of the line have been made. 


COLUMBUS, IND.—An organization has been effected with J. B. 
Burrell, of Brownesville, as president; L. H. Masters, of Seymour, 
as secretary, and Morton Hall, of Columbus, as treasurer, to build 
and operate an electric line from Columbus to French Lick and 
West Baden Springs, to connect with the Indianapolis, Greenwood 
and Franklin interurban lines to this city. A preliminary survey 
will be made at once. 


PLATTSBURG, N. Y.—It is rumored that the long talked of 
trolley road from Saranac Lake, in the Adirondacks, to Westport, 
on Lake Champlain, via Lake Placid, Elizabethtown and Ausable 
Forks, will soon be built. Surveyors are now at work near Saranac 
Lake locating the route, and it is expected that the road will be 
completed in time for next season's business. The distance from 
Saranac Lake to Westport by this route is sixty miles, connecting 
several prosperous villages. 


INDIANAPOLIS, IND.—A controlling interest in the Indian- 
apolis, Greenwood & Shelbyville Traction Company has been pur- 
chased by Harry B. Smith, Hartford City; Edward Hawkins, 
Indianapolis, and a number of eastern capitalists. It is stated that 
the line between Greenwood and Shelbyville is to be constructed 
soon, and that the new stockholders have closed a contract by 
which its cars will use the Indianapolis, Greenwood & Franklin 
Company’s tracks from Greenwood to Indianapolis. 


INDIANAPOLIS, IND.—The South Bend & Southern Michigan 
Railway Company, incorporated under the laws of the state of 
Michigan, and the South Bend Northern Railway Company, an 
Indiana corporation, have filed articles of agreement in which a 
consolidation of the two lines is recorded. The two roads will, 
when they are completed, have a continuous electric line from 
South Bend, Ind., to St. Joseph, Mich. The capital stock of the 
consolidated lines is fixed at $750,000. The road is to be mort- 
gaged to this amount and the money devoted to the extension and 
completion of the line. The board of directors of the road con- 
sists of James B. McCance, Mortimer P. Reed, F. W. Builtzinglowen, 
Demas D. Bates and William W. Babcock, who will conduct the 
affairs of the road until the election of a new board in November, 
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THE DUNCAN ELECTRIC MANUFACTURING COMPANY, La 
Fayette, Ind., has recently perfected a new type of meters for direct 
and alternating-current systems. 


MR. CHARLES A. COTTON announces his removal to 129 Pearl 
street, Boston, Mass. Mr. Cotton is agent for the manufactures 
of the Triumph Electric Company, of Cincinnati, Ohio, and the 
Warren Electric Manufacturing Company, Sandusky, Ohio. 


MR. H. ANDERSON, Peekskill, N. Y., has perfected and is plac- 
ing on the market a unique magnet winder for hand or lathe wind- 
ing or rewinding of all sizes of wire. This company also manu- 
factures wire reels and measuring machines for measuring wire 
while winding. 


MR. G. M. GEST, the well-known conduit contractor of New 
York city, has secured the contract for the conduit system for the 
Schenectady Railway Company, Schenectady, N. Y. This work 
will amount to over 200,000 feet. Many new features will be de- 
signed for this installation. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is ad- 
vising the lighting plants to push the sale of arc lamps as an ad- 
vertising proposition among local merchants. In this connection 
the company makes the claim that the Adams-Bagnall arc lamp 
is eminently suited for this purpose. 


SARGENT, CONANT & COMPANY, Boston, Mass., have secured 
the contract for the electric equipment of the Miller’s Falls Paper 
Company, Miller’s Falls, Mass. The mill will be electrically driven 
throughout, and the contract includes equipment covering motors, 
generators, and arc and incandescent lamps. 


J. A. VAUGHN has recently established an office at 26 Cortlandt 
street for the representation of J. F. Buchanan & Company, dealers 
in electric lighting supplies. He is also acting as the New York 
agent for the Rittenhouse-Miller Company, of Philadelphia, Pa., in 
the introduction of the new Eureka flexible conduit. 


THE WOLF COMPANY, Chambersburg, Pa., is distributing a 
handsome catalogue descriptive of flouring mill and power trans- 
mitting machinery. The book is copiously illustrated and de- 
scribes in detail the wide range of apparatus manufactured by this 
company. This catalogue will be sent to any one interested upon 
application. 


THE BUFFALO SPECIALTY MANUFACTURING COMPANY, 
375 Ellicott street, Buscal , N. Y., has obtained an exclusive license 
for the manufacture of the mast arm for arc lighting which has 
heretofore been manufactured by the White Star Appliance Com- 
pany, of that city. This company expects to manufacture several 
new lines of electrical apparatus. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., is distributing bulletin No. 128, descriptive of the 
inductor alternator. A number of fine half-tones illustrate different 
types of the S. K. C. system. This interesting reading and in- 
structive delineation may be had upon application to Mr. Ray D. 
Lillibridge, 170 Broadway, New York city. 


THE PEERLESS LUBRICANT MANUFACTURING COMPANY, 
117 Libert“ street, manufactures the Peerless belt filler. This com- 
pound, it is claimed, permanently stops slipping of belts, contains 
no deleterious matter, and is a perfect preserver of the leather. 
This is packed for shipment in portions ranging from five pounds 
to one barrel lots. The company will be pleased to furnish com- 
plete information upon application. 


THE BELL TELEPHONE MANUFACTURING COMPANY, 
Baraboo, Wis., was incorporated August 4, 1902, for the manu- 
facture of telephone apparatus. This company assumes the business 
which has been conducted by the company formed through the 
partnership of Messrs. W. J. and F. E. Bell. The new officers of the 
company are as follows: W. J. Whistler, president; William J. Bell, 
secretary, and J. P. Witmer, treasurer. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is sending out an ingenious device for displaying the colors 
of Dixon's silica graphite paint in such manner as will permit of 
an exact idea of each color. This color chart carries with it sug- 
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gestions as to the class of construction that can be protected with 
this paint, and also instructions as to the best way of applying pro- 
tective paint. This chart can be secured by request to the com- 
pany. 


THE AKRON ELECTRICAL MANUFACTURING COMPANY, 
Akron, Ohio, manufacturer of generators, motors and electrical 
machinery, is distributing a pamphlet reprinting an interesting 
paper by Mr. F. B. Duncan, on ‘Electrical Equipment for Modern 
Machine-Shop Practice,” recently delivered before the Engineers’ 
Society of Western Pennsylvania. Accompanying the pamphlet 
is a handsome reproduction in colors of a standard Akron elec- 
trical motor. 


DOUBLEDAY-HILL ELECTRIC COMPANY, electrical supply 
dealer, Pittsburg, Pa., has equipped the following towns with arc 
lamps of the new series alternating type made by the Adams-Bag- 
nall Electric Company: Pitcairn, Dubois and New Kensington, and 
the new Union depot in Pittsburg. This company has also been 
given the agency for the Nernst lamps, and among other orders for 
Nernst lamp equipments it has recently been awarded the contract 
for the Conservatory of Music at Pittsburg, and the large store of 
Devoe, Clinton & Alexander. 


F. H. LOVELL & COMPANY, New York city, are prepared to 
furnish everything in the electrical line, such as railway installa- 
tions, special moulded insulations of all kinds for switchboards, as 
well as insulations for arc lamps, etc., where insulations requiring 
protection against high temperatures are necessary. The company 
also furnishes enclosed fuses for all classes of work, and the com- 
pany’s foundry supplies a line of brass castings in the way of ears, 
trolley rails, etc. Mr. A. Hall Berry, late with the H. W. Johns Com- 
pany, is now general manager of the Lovell Company, and invites 
the correspondence of his old friends in this line. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has secured the contract for the entire 
electrical equipment of the Eureka Fire Hose Company, of Jersey 
City, N. J. This company has decided to discard its present equip- 
ment of direct-current power transmission, and to adopt an alter- 
nating-current system. The new apparatus includes one 75-kilo- 
watt, belt-driven alternator, furnishing two-phase current at 
7,200 alternations and 220 volts, with exciter switchboard equip- 
ment, slide rails, rheostats, etc. A number of induction motors, 1n- 
cluding five of fifteen horse-power, one of ten horse-power, five of 
five horse-power and three of two horse-power, have also been 
ordered. With this there will be furnished a switchboard feeder 
panel completely equipped with instruments and switches. 


THE PROMETHEUS ELECTRIC COMPANY, 60 Reade street, 
New York city, reports that its “wireless” electric heating and 
cooking apparatus is finding much favor and that the public and 
central station managers are recognizing the excellence of these 
goods. This is evidenced by the number of orders which are being 
received daily and it is encouraging to note that tnroughout the 


country central stations are reducing the rates for current used for .- 


electric heating and cooking. Current employed for such purposes 
is used during hours of light load for domestic as well as industrial 
purposes. In view of the fact that the “Prometheus” system is 
so radically new in this country, and that few are aware of its 
great success throughout Europe, it is a sign of positive approval 
of the apparatus that the company is doing so large a business. 


THE VOUGHT-BERGER COMPANY, La Crosse, Wis., maker 
of telephones and switchboards, has just moved into a large new 
manufacturing plant occupying three buildings, making its factory 
one of the largest of its kind in the country. Mr. Foley, formerly 
superintendent and purchasing agent of the Western Telephone 
Construction Company, has recently accepted a similar position 
with the Vought-Berger Company. Among switchboards and com- 
plete equipments recently sold are those for the Western Wisconsin 
Telephone Company, Arcadia, Wis.; Keister Telephone Company, 
Keister. Minn.; Alexander Telephone Company, Alexander, Iowa; 
a toll-board for the Ia Crosse Telephone Company; the People’s 
Telephone Company, Houston, Minn.; Redwood County Rural Tele- 
phone Company, Redwood Falls, Minn.; Walnut Grove Telephone 
Association, Walnut Grove, Minn.; Farmers and Merchants’ Mutual 
Telephone Company, of Le Suer and Rush River. Minn.; Harris- 
Jewell Telephone Company (pendent telephones used exclusively), 


Vol. 41—No. 14 


Coon Rapids, Iowa; Victor Mutual Telephone Company, Harvey, 
Iowa; Havelock Telephone Company, Havelock, Iowa; Davis Tele- 
phone Company, Goodwater, Ala.; Goiden Rod Telephone Company, 
for both Mead and Ceresco, Neb. 


THE ALLISCHALMERS COMPANY, Chicago, Ill.. reports the 
following partial list of engine sales for August, 1902: Armour 
Institute of Technology, Chicago, one 9 and 18 x 24-inch, 1890, cross- 
compound, ReynoldsCorliss engine; Bamberger Delmar Gold Mines 
Company, Utah, one 22 and 44 x 48-inch, 1890, cross-compound, 
ReynoldsCorliss engine, one 28 x 12-inch, Reynolds jet condenser 
and air pump; Interurban Construction Company, Ottumwa, Iowa, 
one 18 x 42-inch, 1890, Reynolds-Corliss engine; Sloss-Sheffield Steel 
and Iron Company, Birmingham, Ala., three vertical, standard, 
long cross-head, 44 and 84 x 60-inch blowing engines; Calumet & 
Arizona Mining Company, Douglas, Ariz., one 14 and 28 x 36-inch, 
tandem-compound, condensing, Reynolds-Corliss engine; one left- 
hand, low-pressure side, 40 and 44 x 48-inch, Reynolds-Corliss con- 
densing blowing engine; Shattuck Brothers, Sparta, Wis., one 8 x 
24-inch, girder, ReynoldsCorliss engine; City of Henderson, Hender- 
son, Ky., one 24 x 48-inch, 1890, Reynolds-Corliss engine; Denver 
Tramway Power Company, Denver, Col., one 32 and 68 x 60-inch, 
1890, cross-compound, condensing, Reynolds-Corliss engine, one 30 
and 64 x 48-inch, 1890, cross-compound, condensing, Reynolds-Cor- 
liss engine; Detroit Copper and Brass Rolling Mills, Detroit, Mich., 
one 26 x 48-inch, 1890, Reynolds-Corliss engine; Southern Electric 
Light and Power Company, Philadelphia, Pa., one 42 and 86 x 60- 
inch, combined horizontal and vertical duplex, compound-condens- 
ing, Reynolds-Corliss engine; Horseshoe Mining Company, Dead- 
wood, S. Dak., one 14 x 42-inch, 1890, Reynolds-Corliss engine, one 
16 and 24 x 42-inch, 1890, tandem-compound,. Reynolds-Corliss en- 
gine; E. H. Dyer & Company, Cleveland, Ohio, one 12 x 36-inch, 
girder, Reynolds-Corliss engine; Sanitary District of Chicago (for 
Thirty-ninth street pumping station), Chicago, two steam and two 
water ends for vertical, triple-expansion, pumping engine, one 
centrifugal drainage pump; City of Allegheny, Allegheny, Pa., one 
steam end and one water end for a five-million gallon, vertical, 
triple pumping engine; Pennsylvania Railroad Company, Penn- 
sylvania, two Sederholm boilers, 384 horse-power. 


THE NERNST ELECTRIC LIGHT, LIMITED, 82 Victoria street, 
London, England, is introducing the Nernst lamp into the territory 


‘which includes the whole of Asia, Africa and South America, and 


all the British colonies. The company has just issued a new illus- 
trated catalogue and price list. This describes the types of lamps 
which the company is prepared to sell. The lamps are rated by cur- 
rent instead of the usual candle-power. The candle-power there- 
fore depends on the voltage of the supply. As the lamps are made 
for three different currents—that is, 0.25, 0.5 and 1 ampere—it is 
always possible to get a lamp very fear to the particular candle- 
power desired, the total range extending from 15 to 170 candles. 
The lamps are made for any voltage from 100 to 250. The high- 
voltage lamps are slightly superior in efficiency to those for lower 
voltages. The model “A,” or large lamp, is used for all one-ampere 
lamps and for che high-voltage, one-half-ampere lamps. The lamp 
consists of three parts—the carrier, the lamp body and the globe. 
The mains are attached to contacts in the top of the carrier, 
whence the current is led by two flexible leads to insulated plug 
contacts, which fit on two pins in the lamp body. By pulling out 
these contacts, the lamp body and parts are rendered entirely dead, 
and may be handled with safety even though the lamp is not dis- 
connected from the mains, thus allowing an easy method of re- 
placement. The carrier is made for either screwing to gas fixtures, 
or may be arranged for either interior or outdoor use from a 
pendent hanger. The lamp case contains the magnetic cutout for 
interrupting the current through the heater when the glower lights, 
and also the socket for the series resistance. The distribution of 
light is very even and satisfactory. The model “B,” or small lamp, 
is used for all the one-quarter-ampere lamps and for the low-voltage, 
one-half-ampere lamps. Careful tests of candle-power and efficiency 
of the one-quarter, one-half and one-ampere lamps for high voltage 
show that the candle-power is well kept up during the life and that 
the efficiency is hign, the consumption being less than two watts 
per candle-power on the average. The company claims that the 
first cost of Nernst lamps {is very soon saved, and the item for cur- 
rent is constantly cut down. The company will mail its catalogue 
to any one interested upon request. 
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THE KILOWATT CAPACITY AND HORSE- 
POWER OF A GREAT CITY. 


Probably few realize the size of the 
three large power stations operating in 
New York city. The total nominal rat- 
ing of the machinery now installed is 
139,100 horse-power in the engines with 
96,500 kilowatts in the generators. The 
maximum load which these stations can 
carry, as they now stand, is for the en- 
gines, 205,000 horse-power and for the 
generators 136,700 kilowatts. In addi- 
tion there is already projected 173,600 
horse-power, nominal rating, for two new 
stations and to supplement that now in 
use. This makes a total for the imme- 
' diate future of 312,700 horse-power, 
nominal rating. The output of the two 
power etations now operating at Niagara 
Falls is 80,000 horse-power. 


NEW YORK, SATURDAY, OCTOBER 11, 


DEVELOPMENT OF THE INSTITUTE. 

The excellent inaugural address de- 
livered by President C. F. Scott at the 
opening fall meeting of the American 
Institute of Electrical Engineers should 
receive the careful consideration of all 
in any way interested in electrical affairs. 
Mr. Scott outlined a programme for en- 
larging the aphere of the Institute. Some 
of the suggestions made have already been 
discussed at some length in the ELEC- 
TRICAL REVIEW, and these need not be 
further considered. 

The formation of local organizations 
which may hold monthly meetings will 
increase the interest in the Institute as 
well as extend ite benefits. It is unfor- 
tunately true that in some quarters the 
Institute is looked upon as a New York 
affair. Holding meetings at the tech- 
nical schools will also be of great value. 
The Institute must depend for ite re- 
cruite largely upon the graduates of the 
technical schools, and it therefore can 
not gain the interest of this class too 
soon. 

The collection of engineering data 
should be taken up by the Institute at 
once. It is impossible for individual en- 
gineers to accomplish as much in this 
work as can be done by an organized 
body. Nor is it fair to expect the manu- 
facturers and others to give out informa- 
tion which they have acquired only at 
much trouble and expense. Much, how- 
ever, can be done in this direction by the 
Institute, and an organized effort should 
be made to begin this work at once. 

Mr. Scott’s plea for support of the In- 
stitute library should appeal to every en- 
gineer. Books given to the Institute are 
not lost, but are put into wider circula- 
tion. 

In conclusion, we would remind the 
individual members of the Institute that 
much of the burden and responsibility 
rests upon them, that their officers can 
accomplish little unless they have the 
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united support and encouragement of the 
members themselves. In the benefits 
which result from this increased activity 
all will share. The opportunity before 
the Institute is unsurpassed. Let us 
make the best of it. 


ELECTRIC AND MAGNETIC PROPERTIES 

OF BODIES AT LOW TEMPERATURES. 

In his recent address before the British 
Association, Professor James Dewar re- 
viewed the work which has been done in 
the study of the electric and magnetic 
properties of bodies at low temperatures, 
and called attention to the vast fields for 
experimental research which these in- 
vestigations had opened. 

Investigations of the conductivity of 
pure metals showed that the law of varia- 
tion of temperature holds very closely 
down to an absolute temperature of 


minus 200 degrees. This would seem to 


indicate that electric resistance is closely 
dependent upon the molecular motion 
that gives rise to temperature. The study 
of alloys is rendered additionally inter- 
esting and important by the fact that 
this law is greatly affected by a minute 
amount, of impurity in the metal. In 
this case the reduction of resistance is 
As is 
well known, the specific resistance of a 
metal is greatly affected by the presence 
of other metals or impurities. The con- 
ductivity, therefore, is dependent upon 
the homogeneity of structure. 

Below minus 200 degrees, this law of 
the variation of resistance proportionate 
to temperature does not hold. The rate 
of change of the resistance for pure cop- 
per at ordinary temperatures points to a 


much less than for pure metals. 


" value of zero for this metal at minus 223 


degrees. As might have been expected, 
however, copper still retains some resist- 
ance at the lowest temperature at which 
this has been measured—minus 253 de- 
grees. At the temperature of boiling 
hydrogen, copper has only one per cent 
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of its resistance at zero degrees centi- 
grade. 

In the case of carbon and insulators, 
such as glass, ebonite, etc., which have 
a negative temperature coefficient, the re- 
sistance steadily increases with a de- 
creasing temperature. 

The study of the thermoelectric rela- 
tions of metals at low temperatures has 
resulted in an extension of Tait’s law. 
This expresses the thermoelectric power 
as a lineal function of the absolute tem- 
perature. But here also the law was 
found not to hold at the extreme range 
obtainable, and many abrupt changes 
were observed. 

These results indicate the vast amount 
of experimental work which is yet to be 
done. There seems to be little chance of 
exhausting the field. Each new line of 
work opens up others, and the further 
we push our investigations the greater 
we find the work yet undone. 


ALTERNATING-CURRENT MOTORS FOR 
RAILROADS. 


The interest with which developments 
in the application of alternating-current 
motors to railway work are being watched 
was well illustrated by the large attend- 
ance brought out by Mr. B. G. Lamme’s 
paper on this subject at the recent meet- 
ing of the American Institute of Elec- 
trical Engineers. 
vising means for economically extending 
the field of the railway motor is unques- 
tionably one of the most important con- 
On all 
sides we hear the demand for the aboli- 


fronting the engineer to-day. 


tion of the steam locomotive, and in a 
few instances, where the cost was war- 
ranted by exceptional conditions, this has 
‘been done at enormous expense. 

The system described by Mr. Lamme 
differs but little from the standard di- 
rect-current system of to-day, this having, 
The 
ability of a series motor to run on an 


in ‘fact, been taken as a model. 


alternating current is the main feature. 
Distribution will be by single-phase cur- 
rents of low frequency, using the usual 
trolley and the track return. The car 
equipment on the Baltimore, Washington 
& Annapolis will consist of four 100- 
horse-power series motors, with laminated 


The problem of de- 
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fields, connected permanently in parallel 
series. Control is secured by varying the 
voltage applied to the motors. 

This system will retain many advan- 
tages of the direct-current system and, 
being alternating, will avoid certain dis- 
advantages incident to the use of the di- 
rect current. By the use of the induction 
regulator, any speed within the limits 
may be secured without rheostatice loss. 
Moreover, the change is continuous, and 
not by steps. This should permit the car 
to be brought up to speed quickly with- 
out the succession of disagreeable jerks 
now frequently felt on the direct-current 
system. | 

Distribution from one _ power-house 
will be easily and economically accom- 
plished at high voltages to substations 
containing static transformers only, 
avoiding the complications, losses and 
expense incident to the use of synchronous 
converters. 

The success of the system hinges upon 
All the 
rest of the equipment is to-day in every- 


day use, and although the application to 


the performance of the motors. 


railway work is novel, no difficulties are 
anticipated. 

The type of motor to be used, however, 
has not up to this time been considered 
practical except in very small sizes. This 
is nothing more than a series motor with 
laminated fields. The motor operates 
with practically the same characteristica 
which have made the direct-current series 
motor so successful. The objection here- 
tofore to this type used on an alternating- 
current circuit has been the violent and 
disastrous sparking at the commutator, 
and although the principle has been used 
in starting other types of motor, the 
vicious sparking prohibited its use except 
for short periods. This principle was 
used to start the Wood single-phase syn- 
chronous motor, and was very effective 
in this application. The final success de- 
pends upon the ability of the designer to 
overcome sparking. That this has been 
done in the trial equipment at the shop, 
we can not question but the actual oper- 
ating conditions will be somewhat dif- 
ferent. 

The method of attacking the problem 
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of operating railways by alternating cur- 
rents which was taken here is in aharp 
contrast to that adopted in Europe. In 
the work which has been done abroad in 
this direction the attempt has been made 
The induc- 
tion motor, however, is a constant-speed 


to use the induction motor. 


machine and resembles the shunt motor 
in its behavior. European engineers have 
endeavored to adopt this motor—which is 
practically perfect for certain classes of 
work—to work for which, without a modi- 
fication of the method of driving, is not 
suitable. In other words, they adopt a 
motor and try to make the conditions of 
operation such that the motor will be able 
to do the work. In the system we have 
just described, however, the normal con- 
ditions of operation are recognized and a 
motor adapted to these conditions is de- 
veloped. 

Since so much depends upon the 
motor, it is to be regretted that fuller 
details of construction were not given. 
Under the conditions it is, perhaps, to 
be expected that some engineers should 
express themselves as being somewhat 
skeptical as to the final success of this 
equipment. 

In this connection it is well to review 
the work which has ‘been done in this di- 
rection by other engineers. A system has 
been advocated both in this country and 
abroad which, although it distributes the 
power by means of alternating currents, 
converts this to direct current on the car, 
the motors being the usual type of eeries 
machines. This system differs from that 
at present in use only by placing the 
rotary convertera on the car instead of 
in substations along the road. 

Polyphase induction motors have been 
tried in Europe with more or less suc- 
cess, but the necessity for two or more 
trolley wires, as well as the characteristics 
of the motor, have led some American en- 
gineers to the opinion that this system is 
not desirable. 

Mr. B. J. Arnold, however, has con- 
sistently advocated 
motors for railway operation, having, as 
early as August, 1900, at the Paris meet- 
ing of the American Institute of Elec- 
trical Engineers, asserted his faith in the 


alternating-current 
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induction motor for this service. Mr. 
Arnold had, in fact, in December, 1899, 
taken a contract for equipping a line, in 
Michigan, sixty miles long with alter- 
Since then he 
line 


nating-current motors. 
has constructed an experimental 
twenty miles long, and has thoroughly 
tested his electropneumatic system upon 
this. At the present time the construc- 
tion of the Lansing, St. Johns & St. 
Louis Railway is well advanced, and 
actual operation by alternating-current 
motors will doubtless begin before long. 

With such competent engineers as Mr. 
Arnold and those of the Westinghouse 
Electric and Manufacturing Company at 
work upon this problem definite results 
may be confidently expected at no very 
distant dav. Until that time, or until 
the engineers engaged in this work see 
fit to give out further details, we must 
possess our souls in patience, believing 
that the abandonment of the steam loco- 
motive for passenger travel is not far 
distant. 

GAS AS FUEL. 

The report from Boston that certain 
gas and electric light companies will 
unite and that hereafter gas will be used 
for heating and cooking only, all the 
lighting being done by electricity, sug- 
gests that these interests could in many 
cases work together harmoniously to 
mutual benefit. 

Gas for lighting labors under decided 
disadvantages as compared with electric 
lighting. The latter gives a better light, 
is more convenient and hygienic, these 
points sufficing to offset a greater cost. 

For heating, however, at the present 
rates for gas and electricity, the latter 
can compete only in exceptional cases. 
Although electricity has the advantage in 
that the heat can be developed just where 
wanted, the cost makes its use question- 
able in many instances. 

Gas, however, is already used exten- 
sively for cooking, and where the supply 
of heat is needed intermittently the in- 
creased cost in these cases per heat unit 
as compared with coal is compensated for 
by convenience and economy. The con- 
sumption is stopped when the fire is not 
needed. When coal is used, the fire must 
be kept going continnously. 
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We think the present time offers a good 
opportunity for the gas companies to ex- 
tend the use of gas as a fuel. The price 
of coal is very high and will probably 
stay so throughout the winter. In many 
localities it will be very difficult to sup- 
ply the demand, even for soft coal. Why 
should not our houses be warmed by gas 
instead of coal? It will cost more, it is 
true, but there would be some decided 
Control of the fire would 
be easy—it could even be made automatic. 
There would be no ashes, no dust and no 
Assuming that the efficiency of 
gas were no greater than that of coal, at 
the present prices of coal and gas, gas 
would cost from two and one-half times 
to three times as much; but it would 
seem that it could be used more effec- 
tively, and that this difference would be 
largely, if not entirely, reduced, par- 
ticularly as cheaper grades of gas can be 


advantages. 


smoke. 


made for use as fuel. 

Here is a- magnificent field for the gas 
companies to work up—a field which they 
can make entirely their own for many 
years to come. ‘Their plants are in good 
shape to start the work now. The mains 
are already laid, although the increased 
consumption might call for additional 
pipes. For the present, however, the 
pressure in the mains might be increased. 

Will the day not come when the use of 
coal as a fuel will be entirely discon- 
tinued to prevent dust, smoke and ashes, 
if for no other reason? Are we not be- 
hind in our methods of heating, and why 
should not our fuel be piped to the house, 
as well as water and light? 

And germane to this subject, consider 
the enormous waste of heat which is go- 
ing on in all of our large cities. We re- 
fer to that lost in the exhaust steam from 
power-houses and factories. In the best 
stations to-day nearly sixty per cent of 
the heat derived from the coal is rejected 
in the condenser. Much of this could be 
saved if used for heating, and thus not 
only avoid the use of coal in the house, 
but it would bring a very desirable in- 
come to the power stations. This is being 
done in a great many small towns with 
profit. The system is no longer experi- 
mental. 
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It is too late to do anything in this 
matter for the coming winter, but the 
loss should not be allowed to go on. 
Should we not take to heart the lessons 
of the coal strike, and be less wasteful of 
our fuel? We spend large sums to ef- 
fect a saving of a fraction of a per cent 
in the power plant, but are making no 
efforts to save the enormous loss taking 


place in the condenser. 
Le 


BETTER TRANSPORTATION 
FACILITIES. 

Now that the season of severe weather 
is on us, the many inconveniences of 
present transportation accommodations 
in New York and Brooklyn begin to be 
felt. 
cars crowded to their very limit, and sees 


When one rides day after day in 


no attempt to relieve this condition; 
when, in company with the same crowd 
of fellow passengers, he has to make three 
changes in an hour’s ride, he begins to 
grudge the small sum of five cents which 
he pays for these privileges. To have to 
catch three cars, and to travel at the rate 
of only eight miles an hour, is not only 
hard work, but there is no economy in it. 
There are few of us whose time is not 
worth more than ten cents an hour, and 
who would not be glad to pay double fare 
if the time could be halved. 

Why can not the railroad companies 
run through cars to the outlying districts, 
and why can not they put larger cars on 
some lines® Are they doing their best to 
relieve the present distressing conditions? 
These are questions many would like to 
have answered. 


HOW MUCH DOES THE SCRAP HEAP 
COST? 

The contractor for the New York rapid 
transit subway recently stated that owing 
to the great developments in electrical 
art, a generation of electricity is now 
only three years. This is a startling an- 
nouncement and sets one to thinking. 
What becomes of all the old machinery 
and who pays for the new? How long 
will it be before a company can install a 
plant and feel assured that the machinery 
will not have to come out within a year 
or two? Does not this continual scrapping 
of machinery mean a loss somewhere? 


So ake a oe es 
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The Latest Developments of the Berlin 
Elevated and Underground Railway. 


THE POWER-HOUSE AND CAR EQUIP- 
MENT. 

S FAR back as 1880, the Berlin 
A authorities were submitted a 
proposition by the firm of 
Siemens & Halske for an elevated 
electric railway of the narrow-gauge 
type, but the plan was dropped on account 
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By Frank C. Perkins. 


Other plans, routes, etc., were proposed 
from time to time, and finally the pres- 
ent line of underground and elevated 
electric railways was decided upon and 
was equipped by the firm of Siemens & 
Halske. It extends through the central 
portion of the city of Berlin from east 
to west, beginning at the Zoological Gar- 


Strasee, Kottbuser Thor, Wasser Thor 
and along Gitshiner Strasse, Halleschen 
Thor and the Hallesches Ufer. 

It then crosses the Oberbaum Briicks 
over the Spree River and through Strau- 
lauer Thor and Warschauen Platz to 
Warschauer Br. There is a most in- 
teresting triangular switchback where the 
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of the intense opposition from many of 
the citizens of Friedrickstrasse through 
which the road was to run. 

It was intended to go from Wedding 
in the north to Bellealliance Place in the 
south, and there were to be two tracks 
on Friedrickstrasse supported on columns 
and steel framework. On account of the 
narrow street this scheme was abandoned. 


den, north of Charlottenburg, and pass- 
ing around Kaiser Wilhelm Gedachtniss- 
Kirche as an underground road, continues 
underneath the streets, Tanuezien and 
Kleist Strasse to Nollendorf-Platze, 
where the line rises to the surface. 
From this point it continues on an 
elevated structure through Oberbaum- 
strasse, Schlesschen Thor, Skalitzer 


main line joins with the branch connect- 
ing with Potsdamer Platze. 

The Berlin railways are operated by 
the Gesellschaft fiir Elektrische Hoch- 
Und Untergrundbahnen, and at present 
consists of something less than ten miles 
of underground and elevated lines. 

A large portion of this system is now 
in operation and the proposed extensions 
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are under headway. It may be of inter- 
est to consider what has already been done 
and note the plans of the power-house 
and its equipment. The accompanying 
illustrations and drawings show the con- 
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A continuous current is generated in 
the central power station at a pressure 
of 750 volts, and is conducted from there 
directly to the special contact rails and 
feeder conductors along the tracks of the 
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of 234 square metres each and they oper- 
ate at a pressure of ten atmospheres and 
a superheat of 200 degrees centi- 
grade. 

The boilers are located on the top floor 


VIADUCT AT HALLESCHES UFER AND ELEVATED STATION AT MOCKERN BRIDGE, BERLIN ELEVATED AND UNDERGROUND RAILWAY. 


struction of the power plant, the present 
engine, boiler and generator equipment, 
and the space provided for the future ex- 
tensions which are to follow as soon as 
they can be constructed. 
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elevated and underground construction. 
The return current passes through the 
track rails which are copper-bonded at 
the joints and also joined across the 
tracks. 
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of the building and a system of Hunt 
conveying apparatus is used for carrying 
the coal to the large bunkers above. 
The six boilers of the water-tube type, 
which have been installed for the present 
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The power-house is located near the 
centre of the line and at a point where 
the greatest consumption of energy takes 
place. This is near the triangular junc- 
tion illustrated, where the line meets the 
Ringbahn at Potsdam depot. 


THE BOILER PLANT. 

The power station at Trebbinerstrasse 
is constructed several stories high on ac- 
count of the increased cost of land in this 
location. The boiler equipment consists 
of Gehre boilers with a heating surface 


requirements, have a total heating sur- 
face of about 15,000 square feet and two 
steam pumps have been supplied which 
have a capacity of 21,000 gallons of feed 
water per hour. The superheated steam 
at a pressure of from 135 to 150 pounds 
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supplies the 900-horse-power vertical en- 
gines located on the floor below. 

The feed water is pumped from the 
Landwehr canal or from a tank into 
which the air pump discharges. The 
exhaust from the pumps is led into this 
tank and also the condensation water 
from the steam pipes. A Siemen’s meter 
is used to measure the feed water, and the 
feed pipes and steam pipes for these 
pumps are duplicated so as to provide 
against accidents which might occur. 

The steam distribution consists of a 
main ring pipe over the double series 


of boilers and the branches are carried — 


between the boilers to the engines, shaped 
pieces and cast-iron bends being em- 
ployed, the flanges being rolled on. 
_ The flanges are protected by removable 
caps and the whole system of piping is 
thoroughly insulated. 


THE CONDENSER, SUPERHEATER AND AUX- 
ILIARY EQUIPMENT. 


The boilers are provided with super- 
heaters and it is possible to raise the 
temperature of the steam to 440 degrees 
Fahrenheit. The superheater is arranged 
so that the tubes are very near the fire 
and are placed where in some boilers the 
fifth bottom series of tubes is located. 
If it is go desired the superheaters may 
be used to generate steam by the manipu- 
lation of some of the valves and filling 
the heaters with water, as the superheater 
tubes are in the combustion chamber 
among the water tubes. | 

The condensers, as well as the air and 
feed pumps, are placed in the basement 
in the space left open around the engine 
foundations. The air pump is operated 
by a small crank on the extended engine 
shaft. There are two tanks in the base- 
ment of the engine house connected with 
the canal and the water is on the canal 
level in fhe tanks, and connected with 
the condensers by a pipe 0.25 metre in 
diameter. Each condenser hes separately 
arranged injector pipes taking water 
from the tanks, while the waste water 
is carried by a pipe 0.8 of a metre in 
diameter under the entrance in the yard 
back to the canal after first passing a fil- 
tering well. l 

THE ENGINE EQUIPMENT. 


The boiler equipment occupies a much 
larger space than the engine plant and 
hence the whole of the first floor was not 
required for the engines, even allowing 
for the necessary extensions. This floor 
is therefore divided by columns some- 
what less than four metres apart and pro- 
vided with an intermediate floor for a 
repair shop, the lower portion being used 
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for the switchboards and electrical ap- 
paratus. 

The main engine room is divided into 
two parts by columns about eight metres 
apart. On the side facing the street there 
is a fifteen-ton crane and on the other 
side there is a twenty-ton traveling crane. 

These heavy cranes are electrically 
operated by direct-current motors and 
were used in the erection of the engines 
and generators and will be utilized for 
any changes or repairs which may become 
necessary. 
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while the length of the stroke is 291% 
inches. 

The valve gear used on the high-press- 
ure cylinders is of the Collman type, 
while for the low-pressure cylinders the 
ordinary piston slide valves are em- 
ployed. There are two platforms pro- 
vided on each of these engines for adjust- 
ing, lubricating and caring for the cross- 
head guides, stuffing boxes, valve gear 
and oiling devices. These platforms are 
all connected together by iron bridges 
so that the attendant may pass from one 
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PLAN OF THE PowER-Hovusk, BERLIN ELEVATED AND UNDERGROUND RAILWAY, 
REPRODUCED FROM THE GERMAN DRAWING. 


The engine equipment consists for the 
present of three direct-connected units of 
a normal capacity of 900 B. H. P., and 
having a maximum capacity of 1,200 
horse-power each. The engines are of 
the vertical-compound type, each directly 
coupled to a Siemens & Halske shunt- 
wound dynamo. 

These compound condensing engines 
operate at a speed of 115 revolutions per 
minute, and were constructed by Borsig. 
The high-pressure cylinder has a diam- 
eter of 3114 inches, and the low-pressure 
cylinder measures 50 inches in diameter, 


engine to the other without descending 
to the floor. 

An extension of the engine crank shaft 
is provided for operating the governor. 
The ffywheels are started by a twenty- 
horse-power electric motor-driven mech- 
anism with barring gear, which is auto- 
matically cutout when the engine has at- 
tained sufficient speed. The flywheels 
weigh about thirty-two tons each and the 
arms are enclosed with sheet metal, pre- 
venting in this way the throwing of oil 
as well as the creation of excessive drafts 
about the machinery. 
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THE ELECTRICAL GENERATOR EQUIPMENT. 
The electrical generators are of the 
shunt-wound inner pole type with ring 
armatures. The Siemens & Halske Com- 
pany designed special dynamos for this 
plant; the combined armature and com- 
mutator type, with the commutator on the 
periphery of the armature, not being con- 
sidered adapted to the plant. A very 
large separate commutator is used which 
does not form the actual surface or cir- 
cumference of the armature winding. 
Each shunt-wound dynamo has a 
capacity of 800 kilowatts and supplies a 
continuous current at a potential of 750 
volts. ‘The floor of the dynamo room is 
somewhat lower than that in the engine 
room proper, and all of the parts of the 
generators which require attention are 
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storage battery has a capacity of 1,200 
ampere-hours, and a small auxiliary dy- 
namo or motor-generator is provided for 
raising the potential necessary in charg- 
ing. The storage battery used for regu- 
lation and reserve, as well as the lighting 
battery of twenty volts potential which 
may be charged by the booster, is 
placed in adjoining rooms in the three 
arches of the overhead railway viaduct. 
The booster and battery are also used for 
driving the auxiliary electric motors used 
at- the plant. 
THE CHIMNEY CONSTRUCTION. 

It will thus be seen that the power- 
house is so arranged that the basement 
is utilized for the pumps, condensers and 
mechanical auxiliaries; the first floor is 
used for the engine room, generator 
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rooms for the staff, being near the re- 
pair shop of the engine room. 

The power-house was designed by D. 
Wittig, one of the directors of the com- 
pany. . The writer is indebted to the firm 
of Siemens & Halske and the Gesellschaft 
für Elektrische Hochund Untergrund- 
bahnen for the data, photographs and 
drawings presented in this article. 

THE FEEDERS AND CONTACT RAILS. 

The contact or third rails are placed 
on the right-hand side of the line in the 
tunnels and on the left-hand side on the 
elevated structure. The conductor rails 
are a trifle more than a metre from the 
centre of the track and are raised about 
half a foot above the running rail on the 
elevated portion and still higher within 
the tunnel, and thereby the automatic 
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within easy reach. The two floors are 

connected as seen in the accompanying 

figures by ‘staircases. 

THE SWITCHBOARD AND ELECTRIC AC- 
CESSORIES. 

The main switchboard is erected on a 
platform slightly elevated from the floor, 
and is connected to the generators by 
heavy iron armored and lead-covered 
cables, and from the switchboard the cur- 
rent is conducted to the feeders. The 
mountings of the main switchboard are 
the usual switches, fuses and circuit- 
breakers for the generators and feeder 
panels, as well as the necessary ammeters 
and voltmeters required. 

A small auxiliary switchboard is pro- 
vided for connecting the main switch- 
board to the booster and storage battery 
used for regulation and lighting. The 


room and switchboard as well as repair 
shop, and the top floor for the boiler 
equipment, coal bunkers, superheaters 
and ash and coal-conveying apparatus. 

At the side of the building facing the 
yard there is provided a chimney about 
80 metres or 262 feet high, of which only 
about 65 metres or 213 feet is effective, 
owing to the position of the boilers at the 
top of the building. 

The diameter of the chimney at the top 
is somewhat less than four metres, and 
as the boilers are about fifteen metres 
above the ground and the lower portion 
of the chimney can not be used for pro- 
viding draught, it is utilized for other 
purposes. The lower part of the chim- 
ney is divided into two floors, one of 
which is used as a storeroom and the 
other as closets, washrooms and dressing 


lighting of the cars in the tunnel is made 
possible. 

The third rails are about twelve metres 
or forty feet long and have a cross-section 
of 3,600 square millimetres (514 square 
inches). They are ordinary iron rails con- 
nected by copper bonds at the joints and 
insulated by vulcanized rubber supports 
bolted to the superstructure at intervals 
of about six metres (nineteen feet). On 
the elevated lines the conductors are pro- 
tected by timber but not in the tunnel. 

The main feeders are made of copper 
strip placed on edge and they have a 
cross-section of from 1,000 square 
millimetres to 1,500 square millimetres 
(114 to 214 square inches). The con- 
ductors for lighting the various over- 
head and underground stations vary in 
size from 10 square millimetres to 150 
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square millimetres, the drop being calcu- 
lated not to exceed 100 volts on the light- 
ing circuits. . 

Three incandescent lamps are usually 
employed in series, each having a pressure 
of 220 volts or a total of 660 volts. 

The are lighting is obtained by the use 
of twelve lamps in series, each having 
a potential of fifty-five volts, and a com- 
pensating device is provided at the power 
station for taking care of the fluctuations. 

THE TRAIN EQUIPMENT. 

The trains weigh eighty tons loaded 
and consist of three cars, the first and 
last being motor cars, which are equipped 
with single reduction motors operating 
at a potential of 750 volts. The current 
varies from 900 to 1,500 amperes. Each 
of the four axles is connected to a motor 
and the motors are geared to drive the 
train at thirty kilometres per hour. 

The train is made up of two third-class 
cars and one second-class car, the latter 


being of a red color and supplied with 


upholstered seats running lengthways of 
the car on either side of a central aisle. 
There are also two folding seats in the 
second-class car, one at either end, while 
the third-class cars have a single folding 
seat and enclosed vestibules for the motor- 
men. 

There are two doors arranged for en- 
trance and exit, the passengers always 
passing to the right. The trains of three 
cars will seat about 125 people and have 
standing room for about fifty more. The 
stations are about 2,000 feet apart, and 
the normal speed is from eighteen to 
twenty-five miles per hour, allowing the 
trains to operate at intervals of five min- 
utes, or less than three minutes between 
stations. 

Each car weighs, loaded, about twenty- 
five tons and measures nearly forty feet 
long, cight feet wide and somewhat more 
than ten feet high. The motor cars have 
wheels thirty-three inches in diameter, 
and the total length of wheel base of the 
trucks of these cars is about six fect. 
The motor cars weigh, without passengers, 
less than twenty tons, and the smaller 
ordinary cars weigh less than fifteen tons. 
The brakes may be operated by hand as 
well as-by compressed air, a motor-driven 
air pump being placed under each car. 
It is also possible to short-circuit the 
motors, through resistances, for obtaining 
an electric braking effect in case of an 
emergency. 

In order to make the schedule trips 
there are required forty-one motor cars 
and twenty-one second-class cars. The 
signal lamps of the motor cars are auto- 
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matically turned on when the trains enter 
the tunnel in the daytime. The cars are 
heated by electric heaters placed under 
the seats, and for illuminating the cars 
there are two circuite of six incandescent 
lamps. 

The motors are of seventy horee-power 
capacity and are connected in series in 
starting and in parallel when the proper 
speed has been attained. Station stops 
take from twenty to twenty-five sec- 
onds. On account of the advantages of 
the electrical system in starting and stop- 
ping trains the crowds can be handled to 
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to run from east to west. It was de- 
signed to run from the station of the 
State Railway, at Warechauerstrasse, to 
the Zoological Garden, as well as to Char- 
lotbenburg and Grunewald. The oppo- 
sition was finally overcome, and in 1893 
permission was granted for the construc- 
tion of the line. 

The total length of the underground 
and elevated railway is less than a dozen 
miles and the distance from the Warsaw 
Bridge to the Zoological Garden is about 
seven miles. The concession for ninety 


years was granted by the police president l 
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better advantage than those operated by 

steam locomotives. 

I1I—THE OVERHEAD: AND UNDERGROUND 
CONSTRUCTION. 

About twenty years ago, after Siemens 
& Halske had found it imposible to gain 
permission to install an electric railway 
through Friedrickstrasee, they applied 
for the right to build a line in Mark- 
grafenstrasse to Junkeretraese, but were 
also denied the privilege. Later a trial 
road was constructed from Kadettenhaus 
to the Anstalt Railway station, in Lichter- 
feld, and finally, in 1891, they submitted 
a proposition for a city elevated railway 


of Berlin about the middle of March, 
1896, and work was started about Sep- 
tember 10 of the same year. 

The elevated and underground road is 
now in operation, and is giving entire 
satisfaction to the public as well ae the 
owners of the line. Much attention has 
been paid to the question of vibration on 
the elevated structure. Pumice stone, 
cement and gravel have been used to 
deaden the sound. The rails are placed 
on the girders of the structure without 
the use of sleepers, the distance being 1.5 
metres, and the rails are therefore heavier 
in construction, being 0.18 metre high 
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and weighing forty-three kilogrammes 
per metre. 

Much of this overhead construction re- 
quired masterly engineering skill, es- 
pecially where passing Potedamer depot 
over streets, canal and railroads. It will 
be noted by the accompanying illustra- 
tions that the elevated portions of this 
road are constructed on uprights which are 
free to swing, being set in globular foun- 
dation shoes. 

Some of the spans, as indicated at the 
crossing at Groesbeeren Brücke, and at 
the Viaduct at Halleschen Ufer, are more 
than 100 feet long, and in two places the 
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a clear head-room of fifteen feet above the 
road level at all street crossings. 

It will be noted from the accompany- 
ing illustrations that much care and at- 
tention were given to the architectural de- 
sign of the overhead stations, no two of 
which seem to be the same. The plat- 
forms are arranged on the same level 
with the floors of the cars, one platform 
being provided for trains in each direc- 
tion. ‘They are about 250 feet long and 
covered for more than half their length, 
while all of the stairways are covered. 
There are no waiting. rooms or wash- 
rooms, and the elevated portion of the 
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road runs directly through two houses, 
one of which is known as the “Slit 
House.” 

From the first station at Warschauer 
Bridge, which is the present eastern ter- 
minus, to the station at Stralauer Gate, 


measures 351 yards, while from the latter 


to the next stop at Schlesisches Gate, the 
distance is 495 yards. The next five over- 
head stations are at Oranien street, Kott- 
buser street, Prinzen street, Hallsches 
Gate and Mockern Bridge. These stops 
are from 606 yards to 1,120 yards apart, 
and the distance from Moéckern Bridge 
to Buelow street is 1,665 yards. 

The stone arches of the overhead con- 
struction together measure 1,026 yards, 
while the steel viaducts and bridges cover 
a distance of 7,960 yards. One of the 
conditions of the Berlin authorities wae 
that the overhead viaducts were to have 


station consists simply of a hall, stair- 
cases and ticket-distributing devices. 

The elevated railway structure has two 
tracks throughout with standard gauge, 
1.435 metres, and the up and down tracks 
being three metres apart. The smallest 
radius of curves is about eightv metres, 
and the heaviest gradient 1.38, except at 
the Nollendorf Place. The rails are of 
very heavy construction, and lapped 
joints are used instead of butt joints, 
the Haarman type being decided upon 
as the best for the particular pur- 
pose. There are two sizes of rails em- 
ployed, the heavier of which weighs 
eighty-six pounds per yard and measures 
somewhat more than half a foot high. 
These rails are about forty feet long and 
arè bonded and cross-bonded for use aa 
return conductors for the current to the 
power-house. 
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The main girders of the overhead: struc- 
ture are 3.5 metres apart under the tracks 
and are alternately free suspension girders 
and cantilever girders. The two canti- 
lever girders are connected together with 
their four columns into one structure, 
braced on every eide, while the free 
girders are arranged between the project- 
ing arms of the cantilever girders and are 
connected by pivoted jointe. 

THE UNDERGROUND TUNNEL AND 

STATIONS. 


The road descends thirteen feet below 
the surface from the junction of the line, 
first passing over a bridge spanning the 
Landwehr canal and then running down 
to the Droschkenplatz at the Potsdam 
railroad station. 

The underground tunnels are excavated 
in the main streets and the subways con- 
structed, concrete arches being used at 
the crown eight and one-half inches 
thick, the surface of the street being two 
feet above. ‘The distance between the 
transveree girders is about five feet, the 
rise of the arch eight inches and the total 
width of the subway is twenty-one feet 


_ three inches. 


Water-tight asphalt sheathing and 
cement are used in the trenches, side walls 
and ceiling, which ensure a dry subway. 
The floor of the tunnel consists of con- 
crete about three feet thick, and the rails 
have a gauge of four feet eight inches, 
which is standard for both underground 
and overhead lines. 

Iron pillars are used as supports be- 
tween the tracks on account of the width 
of the tunnel. The underground -portion 
of the line starts at the west of the city, 
north of Charlottenburg, near the Zo- 
ological Garden, and terminates at 
Nollendorf Place. The tunnel has re- 
treats or niches in the wall, about seventy- 
five feet apart, and the subway is drained 
by means of a culvert in the centre of 
each track, and at the lowest point the 
water is pumped into the main city 
sewers. The inclines from the tunnels to 
the viaducts have slopes of 1.38, the via- 
ducts being fifty feet above the tunnel. 

The underground terminus station of 
the branch line is at Potsdamer square, 
and the overhead station at Buelow street 
is 2,100 yards away, while the next station 
is at Nollendorf square, 682 yards 


further. The underground station at 
Wittenberg square is 893 yards from 
Nollendor, and the terminal under- 


ground station is 965 yards further west 
at the Zoological Gardens. 

The total length of the tunnel is 1,856 
yards, and the tunnel approaches or in- 
clines are 622 yards long. ‘The cost of 
constructing the tunnels was about $500 
per yard. The total cost of constructing 
the tunnels, viaducts, stations, car sheds 
and track material was nearly $5,000,000, 
while the electrical equipment and rolling 
stock cost nearly $1,000,000. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XLIII. 


BY A. E. DOBBS. 


MEASUREMENT OF STATIC CAPACITY. 

For work of this kind the ordinary 
bridge set is not well adapted. In the first 
place, its galvanometer is hardly sensitive 
enough to respond to a sudden rush of 
current that lasts onlv a fraction of a 


Fie. 184.—Capacity TESTING WITH SLIDE 
WIRE BRIDGE. 


second, while the rheostat is apt to be 
inductive enough to have a retarding ef- 
fect upon the discharge even though its 
coils are wound non-inductively. 


Static capacity is measured by com- 


paring the deflection of the needle caused 
by the discharge of a condenser of known 
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ence between the two capacities is cal- 
culated in percentages of the length of 
the bridge wires. 

The method most generally used in 
testing for electrostatic capacity, however, 
is shown in Fig. 185. In the first place, 
all the cable conductors are opened at the 
farther end, and all of them except the 
one under test grounded at the inside end 
as well as the-cable sheath. On the table 
with the galvanometer, which is of the 
reflecting type, is a double-throw switch 
S, a standard condenser of known ca- 
pacity and a discharge key dk, dk’ and a 
battery. While the condenser may be of 
almost any kind—even a ‘switchboard 
condenser, provided it is well enough 
insulated to remain constant during 
the test and is known to remain 
accurate at its rated capacity—yet 
the best kind for ordinary work is one 
that is graduated in tenths of a micro- 
farad, as 0.1, 0.2, 0.3, 0.4; total, 1 micro- 
farad—and it need not exceed this ca- 


Condenser 


-= Fig. 185.—TESTING FOR ELECTROSTATIC CAPACITY—PLAN OF CONNECTIONS. 


capacity with that of an unknown ca- 
pacity. In other words, battery is turned 
into a standard condenser for a short 
time, say, ten seconds, then the circuit 
broken and the condenser immediately 
connected to a galvanometer, the deflec- 
tion of which gives us our constant the 
same as in direct deflection measurements. 
Then the condenser is disconnected and 
an open wire connected in its place, the 
comparison between the two readings 
being the electrostatic capacity of the line. 

For this reason direct deflection meth- 
ods are nearly always used in static testa, 
although the slide wire bridge, of which 
the ohmmeter is an example, may be used 
with a very fair degree of accuracy as the 
single loop of wire possesses no self- 
induction. Fig. 184 is an example of how 
this is done, K’ being the known and K 
the unknown capacity. As the discharge 
is cut down by the insertion of resistance 
in the circuit the ratio between K’ and K 
is found by moving the stylus S along 
the bridge wire till the point of silence is 
reached in the telephone when the differ- 


pacity in ordinary cable testing, for a 
good cable would need to be more than 
ten miles long to reach one microfarad. 

We now proceed to obtain one of our 
constants by connecting the switch S to 
the condenser side of the circuit, press 
down the keys dk, dh’, let them remam 
down a few seconds and then suddenly 
release them. The contact of these keys 
with the upper points cuts the battery out 
and the condenser into the circuit with 
the galvanometer which, of course, causes 
the needle to swing suddenly to the right 
or left, the deflection of which must be 
closely observed, and in order to be sure 
that the reading is correct it would be 
well to 1epeat the test two or three times. 

Suppose that the capacity of the con- 
denser is known to be 0.5 microfarad and 
the throw of the needle is twenty degrees, 
then it follows that any increase or de- 
crease in capacity will cause a rise or fall 
in the scale in the proportion that 0.5 
microfarad bears to twenty degrees. Thus 
if our 0.5 microfarad condenser throws 
twenty degrees and our cable conductor 
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should give a deflection of four degrees, 
then the capacity of the conductor would 
be 20: 4: : 0.5: 0.1. Or, if on the other 
hand, the deflection should be forty de- 
grees, our capacity would be doubled and 
the result would be one microfarad. 

The formula might be expressed as 
es E Z K, in which d is the deflection 
and k the capacity of the standard con- 
denser, while d’ is the deflection caused 
by the line or cable and K the unknown 
capacity. 

The practical man, however, would not 
bother with a formula after the first trial, 
for he would simply divide his standard 
condenser into as many parte as there 
were degrees of the scale, and if his con- 
denser gave a deflection of twenty de- 
grees then it would be divided up into 
twenty parts, in his mind, and any other 
deflection obtained would be simply that 
many twentieths of the condenser ca- 
pacity. l 

Having established his constants our 
friend now proceeds to connect all hia 
conductors in turn to the battery and 
galvanometer, and any conductor whose 
residual current does not exceed a certain 
deflection is passed as satisfactory. It 
might also be mentioned that the use of a 
large battery and another switch will en- 
able him to measure his ineulation at the 
same time. It might also simplify calcu- 
lations somewhat if the condenser values 
selected for comparison were about the 
same as that of the supposed capacity of 
the cable or line to be measured, but this 
is not necessary. | 

As previously pointed out, a pivoted 
galvanometer is not very reliable for the 
measurement of capacity, but if, as some- 
times happens, there is no other to be had, 
then it is possible to use it to a limited 
extent by disconnecting the bridge, using | 
enough battery to give a considerable 
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throw of the needle and adjusting the 
condenser to as nearly that of the line or 
cable as possible, and judging the line or 
cable accordingly. Thus an aerial cable 
should not have a greater capacity than 
0.1 microfarad per mile or 0.05 micro- 
farad for half a mile; and if a 0.1 micro- 
farad condenser should give a throw of 
five degrees of the scale, half a mile of 
conductor should not give more than two 
and one-half degrees of the scale with the 
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same battery or about one degree for each 
1,000 feet. It might be mentioned in 
passing that it is possible to use a very 
sensitive voltmeter in place of the galva- 
nometer if the latter is not convenient; 
provided the line is long enough to accu- 
mulate a considerable capacity, for it so 
happens that capacity increases with the 
length of the line in direct proportion to 
its length, just as in a condenser it in- 
creases in direct ratio to the size of the 


Fie. 187.—CoNDENSERS IN MULTIPLE. 


plates, other things being equal, and of 
course it follows that the longer the line 
the greater the surface of wire exposed 
to induction, whence it follows that if a 
line one mile long has a capacity of 0.01 
microfarad then a line 100 miles long 
would have a capacity 100 times as great, 
provided the wires were of the same size 
and same distance apart. 


STANDARD CONDENSERS. 


Some of the standard condensers on , i 
the market have a great many subdi- W 
visions, but, as a rule, a one-microfarad } 


condenser divided into parts of 0.05, 
0.05, 0.2, 0.2, 0.5 microfarad is amply 
sufficient for ordinary tests. Such a con- 
denser should not cost more than about 
$15 or $20, although the list prices are 
much higher. The plates in condeneers 
of this size are generally made of tin or 
lead-foil, separated from each other by 
sheets of thin paper, or in the higher 
grades by mica or thin rubber sheets. The 
closer the sheets of tin-foil are, the 
greater the static effect, and for this 
reason a thin paper is often used in the 
manufacture of the smaller sizes, as two 
sheets of paper about the thickness of 
tissue paper are only about 0.004 of an 
inch in thickness. Any dielectric thinner 
than this is very liable to puncture, and 
condensers used for the testing of long 
lines or high-pressure currents have a 
considerably greater separation than this, 
as they must have to stand a test at 1,000 
volts pressure, sometimes applied before 
lcaving the factory. 

There are two methods of connecting 
condensers together, series and multiple, 
as shown in Figs. 186 and 187, the two 
methods giving widely different resulte. 

Connecting condensers in series re- 
duces their capacity, while connecting 
them in multiple increases it. 

The joint capacity of condensers in 
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series is the reciprocal of the sum of the 
reciprocals of their respective capacities. 

The joint capacity of the condensers in 
multiple is the sum of their capacities. 

To apply this rule, let us suppose that 
the condensers in Figs. 186 and 187 have 
capacities of one, two, three and four 
microfarads each. In Fig. 187 these 
numbers would simply be added together 
as 1 + 2+ 3 + 4 = 10 microfarads, 
while in Fig. 186 they are inverted, and 
the sum of their inversions again in- 
verted as: 

1 
1+14+141 


a ae See 0.04 microfarad.— 


Answer. 


The only use made of series connec- 
tions is when it might be desirable to 
make use of a smaller capacity than that 
of any one condenser in the box as, in 
the above case, where the lowest capacity 
we have is one microfarad, but by plac- 
ing all the condensers in the box in series 
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Fic. 188.—CONDENSER Box. 


we reduce the entire capacity to 0.04 
microfarad, while by combining them in 
series and multiple—or series multiple or 
multiple series—it is possible to obtain 
quite a range of readings from five con- 
densers. 

Fig. 188 shows a standard box contain- 
ing five condensers of 0.05, 0.05, 0.2, 0.2, 
0.5 microfarad capacities, while Fig. 189 
shows the plan of connections. Six plugs 
usually accompany a box of this kind. 
As shown in the figure the plugs are set 
in the holes marked 1 and 6a, the result 
being the five condensers in series and the 
capacity, as given by the rule above for 
condensers in series, the reciprocals being 


1 1 oa | 

= 20 05 =55,=°%: 
20 + 5+ 5+ 2 = 382, the reciprocal of 
which is 0.019, or 0.019 microfarad, as 
the joint capacity of the box in series. 

By arranging the plugs in a different 
way, as in holes 1, 2a, 3, 4a, 5, 6a, all of 
the condensers are in multiple and the 
reading is 0.05 + 0.05 + 0.2 + 0.2 + 
0.5. = 1 microfarad. 


Hence 20 + 
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By placing plugs in holes 1, 3, 4, 5, 6 
and 2a, all of the sectione except the 0.05 
are short-circuited and the reading is 0.05 
microfarad. 

Placing plugs in 1, 2a, 3a, 4, 5 and 6 
cuts out all the sections except the 0.05 
and 0.2, the result being 0.25 microfarad. 
Placing plugs in 1, 2, 3a, 4a, 5, 6a gives 
us 0.05 + 0.2 + 0.5 = 0.75 microfarad. 

It is thus possible to work quite a num- 
ber of combinations, both series and mul- 
tiple, so that quite a large number of dif- 
ferent capacities can be obtained. 


LINE AND CABLE CAPACITY. 


Aerial cables are usually sold with a 
guarantee of 500 megohms per mile 
and an electrostatic capacity not exceed- 
ing 0.1 microfarad for the same distance, 
the measurements being taken while the 
cable is on the reel, for, of course, the 
cable manufacturer could not guarantee 
the insulation of some of the cable ter- 
minals on the market, nor could he guar- 
antee the cable after the handling it some- 
times receives. Companies, however, who 
are sure of their cable terminals and the 
men who handle the cables sometimes in- 
sist on this insulation and capacity after 
the cable has been placed in position a 
certain length of time, usually thirty 
days, which is a guarantee against a de- 
fective sheath. 

Static capacity in a conductor depends 
upon the size of the conductors and their 
distance from each other, and aleo, to a 
certain extent, upon the insulation ; there- 
fore, in heavier cables, like the conference 
standard, intended for underground 
work, the paper wrappings on the con- 
ductors are heavier and more loosely 
wrapped than on those intended for 
aerial work, and the capacity demanded 
of the manufacturer is less, being from 
0.06 to 0.08 microfarad per mile. 

Overhead wires are spaced from ten to 
twelve inches apart, but the larger surface 
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of these wires does not reduce their capac- 
ity quite so much ae the greater distance 
would indicate, but etill it is very much 
lower than that of cabled conductors, 
being from about 0.0144 microfarad for 
No. 14 to 0.0160 microfarad for No. 4; 
that is, if the lines are in the best of con- 
dition. 

The higher electrostatic capacity of 
cabled conductors forms the chief reason 
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why overhead wires are preferred to cables 
for long-distance lines, for the best of 
cables with the best of instruments will 
not carry a conversation more than about 
eighty miles. 

GENERAL REMARKS ON TESTING. 

It requires experience to handle a test 
set, so do not expect to accomplish every- 
thing at once. There will probably be, 
for the beginner, several vexatious and 
perhaps disappointing results. Books can 
tell you a great deal, but not everything. 
When you try to measure a line and find 
a strong counter current in it that knocks 
your reading galley west, do not swear. 
Do as the practical man does. If safe, 
put on battery enough to overcome the 
counter current and take a reading on 
one direction; then reverse the battery 
and take a reading the other way; the 
mean between the two readings will be the 
real value. 

Many men who use a galvanometer lack 
the right kind of experience to be success- 
ful in that line. Measuring the resist- 
ance of a transmitter with a bridge is hard 
on good resolutions, and the best you can 
do is to obtain an average value. Better 
use a voltmeter. 

A D’Arsonval galvanometer is not seri- 
ously affected by the proximity of gen- 
erators, but it is not a good plan to let 
it set near a generator for any length of 
time, as it may affect the permanent mag- 
nets. 

A good test set should be kept under 
lock and key when not in use, and not 
taken out except by authorized persons. 

By the sensibility of a galvanometer is 
meant the resistance through which one 
volt will cause one degree of deflection. 
By increasing the battery its range can 
be readily increased and a 50,000-megohm 
galvanometer can be made to register 
500,000 megohms. 

In handling plugs always take them bv 
the top and do not let the hand come in 
contact with the metal any more than can 
be helped. Clean them with a woolen or 
crocus cloth. 

Keep the instruments as free from dirt 
as possible, or otherwise you may get some 
very erroneous readings in high-resistance 
measurements. The hard rubber top, in 
which the studs of a bridge set are 
mounted, is prone to accumulate moisture 
if there is any in the room, so it is just as 
well to keep the room dry. When the in- 
strument has to be used out of doors, 
keep it carefully covered up except when 
in actual use. 

A good bridge sct is a good educator to 
the average telephone man and will give 
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him more real information concerning the 
condition of his exchange than he is gen- 


erally aware of. He will learn many 
things that he never suspected to exist, 
for it will enable him to make compari- 
sons with the different kinds of apparatus 
in use, detect instantly deterioration of 
cables and lines, measure insulation and 
locate faults. No owner of a telephone 
plant should be without one, for it is 
worth twice what it costs, and its intelli- 
gent use will save money in the future. 

Do not invest in the cheapest instru- 
ment offered you. 


op o 
Trolley Electrolysis. 


To THB EDITOR OF THE ELECTRICAL REVIEW: 


Your columns have lately contained a 
good deal of interesting controversial 
matter on the damage to underground 
pipes due to the leakage of electric cur- 
rents. One suggestion is to insulate the 
pipes into sections. Another, to put more 
copper into a “main return” circuit hung 
on the feeder poles. Many reasons are 
given, and the writera have contributed 
much solid information. 

But it seems to me the ground was well 
covered in the ELEcTRICAL REVIEW away 
back in 1893, which published a paper 
read before the Street Railway Associa- 
tion of New York, prepared by Thomas 
J. McTighe, electrical engineer, of New 
York (see ELECTRICAL Review, Septem- 
ber 30, 1893). 

The recent writers may fairly be said 
to arrive at similar conclusions, but by 
different routes, practically contending 
that the “tramp” trolley currents, which 
have so dearly loved to feed on water and 
other pipes, should be confronted with 
something more tempting. Give them 
pie instead of crust, and they will drop 
their nomadic and predatory habits 
promptly. 

How well the ground was covered nine 
years ago is sufficiently shown by a few 
extracts from the paper referred to above: 

The return circuit has been rather neg- 
lected, being largely a case of “out of 
sight, out of mind.” Originally installed 
on a basis evidencing immature study, 
and necessarily without experience, it has 
been left to shift for itself, or rely upon 
Mother Earth to open a frictionless path 
for the nearly exhausted pressure to get 
back to the power-house. Few practical 
investigations of efficiency have been 
made; data are meagre. Efficiency of an 
electric circuit depends upon the resist- 
ance of all the parts. We carefully 
figure out the amount and size of over- 
head wire so as to bring down the waste 
of energy in transmitting current to the 
motors, and we should be logically bound 
just as carefully to plan out the return 
circuit. There is this important differ- 
ence, too, in our favor in the latter case, 
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that, while we must have all copper over- 
head, and consequently must struggle 
with the spectre of cost, when we get in 
the ground we have a veritable tower of 
refuge present in the rails, if we but 
choose to take proper steps to avail our- 
selves of their valuable help. Track rails 
are necessary, and they are getting better 
and bigger for our circuit purposes. - 


Electrolysis of the rails was pointed 
out, and, of course, the tramp currents, 
still hungry, attacked the pipes: 


There is still another phase to this 
whole question of the return circuits to 
which I will briefly refer. I mean the 
electrolytic decomposition of the rails, 
when earth is relied upon as the major 
part of the return circuit. That there is 
such decomposition must be true. The 
soil under our paving has for many years 
been plentifully soaked with ammonia 
from animal refuse, with ordinary salt in 
the winters of by-gone horse-car days, 
and to these have been added the leakage 
from the underground gas pipes. Cer- 
tainly such soil, when wet and in contact 
with the rails, presents all the requisite 
features of an active depositing bath, 
there being no dearth of cathodes below. 
Hence, so long as a considerable flow of 
current takes place from rails to earth, 
there must necessarily be a good deal of 
direct electrolytic decomposition of the 
rails. 

And, again, referring to electrolysis: 
“Nothing can be done to entirely avoid 
it, but it can be reduced to a minimum by 


‘overhauling the track circuit and giving 


it as great an electrical value as possible, 
and it might be retarded by dipping the 
rails before laying, similarly to gas and 
water mains. In abandoning as much as 
possible the rather uncertain supposed 
advantages of the earth return, we would, 
to a corresponding degree, rid ourselves 
of troubles with gas and water pipes and 
telephone circuits, and yet would be as 
safe from lightning as we are at present.” 

Thus, the “tramps” were well known 
nine years ago, and the conclusions, in the 
main, have since been fully proved by 
experience to have been correct, namely: 

First—Intrinsic resistance low enough 
to need no help from earth. 

Second—Utilization, to the utmost 
practical extent, of the rails as the return 
conductors. 

Third—Rail bonds of the 
practicable size. 

Fourth—Rail bonds of the shortest 
possible length, consistent with due al- 
lowance for expansion and vibration. 

Fifth—Rail bonds protected against 
cc Trosion. 

The only way to prevent really serious 
and damaging electrolysis is now, as then, 
to give the return circuit its available 
normal value, namely, rail-to-rail connec- 
tion by rail bonds should be equal in con- 
ductivity to that of the track rails. 

ENGINEER. 


New York, September 29. 
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THE CORBIN CHLORATE CELL AND PROCESS. 

The Corbin process is based upon 
French patents granted to M. Paul Corbin 
in the years 1892-1894, and has been 
worked by Messrs. Corbin & Cie, at 
Chedde, in Savoy, since the year 1896. 
The cell described in the second of these 
patents (No. 238,612 of 1894) is illus- 
trated in vertical section in Figs. 4 and 5. 
The cell, proper, is built of cement, and 
contains a large number of secondary 
electrodes, BC, held in position along the 
centre of the vat by two fixed supports, 
Gand H. Each of these secondary elec- 
trodes is composed of a wide ebonite 
frame, B, in the centre of which a thin 
sheet of platinum foil, C, is fixed by 
screws, as shown in section in Fig. 5. 
These secondary electrodes are held up- 


Fig. 4.—SEcTIONAL ELEVATION OF THE CORBIN 
CHLORATE CELL. 
right, and about fifteen millimetres apart, 
in grooves along the inner eide of the cen- 
tral supports, G and H. The electrolyte 
entering the vat at O passes between these 
electrodes in an upward direction, as 
shown by the arrows, and flows away over 
the edge of the vat at Q. Fig. 5 shows 
the arrangement adopted for obtaining 
electrical connection with the two end 
electrodes. Each of these consists of a 
thick plate of metal, S, covered with 
platinum foil and held in position against 
the end of the vat, by the bolt and nut, 
R and W. A narrow band of rubber insu- 
lating material, T, is placed between the 
metal plate and the end wall of the vat, 
and leakage of the electrolyte at R is thus 
prevented. The terminal electrodes, S, 
are placed in the exact line of the plati- 
num centres of the secondary electrodes, 
CCC, ete., and the superficial dimensions 
of the active surface of each of the elec- 
trodes are the same. The object of the 
wide ebonite frames is to prevent stray- 
ing of the electric current in its passage 
` through the vat, and this device for keep- 
ing the current to the line of secondary 
electrodes is the chief claim of the two 
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The Electrolytic Manufacture of 


Chlorates—II. 


By John B. C. Kershaw, F. I. C. 


Corbin French patents of 1892 and 1894. 
The cell has been modified since its 
first introduction at Chedde, and, as oper- 
ated now, differs in certain points from 
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Fie. 5.—SECTIONAL ELEVATION OF THE CORBIN 
CHLORATE CELL. 
the original design. Details of these 
modifications can not be published. 
The power used in the fectory is ob- 
tained from the River Arve, the most im- 
portant hydraulic engineering works being 


the foot of the ravine of Chatelard, where 
the first fall occurs. The power generated 
at this spot is utilized for the electric 
railway which unites Chamounix and 
Fayet. The water is then led through the 


. valley of Chatelard in two steel pipes 


(each 1.40 metres in diameter) and enters 
a second tunnel 700 metres in length. 
From this it emerges at a point 140 metres 
above the works at Chedde, and is carried 
down to the turbine house in two ateel 
pipe lines, 600 metres in length, each 
1.40 metres in diameter, and of metal 
fifteen millimetres thick at the lower end 
of the line. A bridge over the river is nec- 
essary to carry the two pipe lines into the 
turbine house. (See Fig. 6.) The total 
length of galleries and tunnels carrying 
the waters of the Arve to the factory is 
1,790 metres. ‘The sectional area varies 
from five to thirty square metres, while 
the flow of the water varies between five 
and eight cubic metres per second. The 
power available is said to be 14,000 horse- 
power, the maximum, of course, being in 
spring when the River Arve is in flood. 
At present 9,000 horse-power is utilized 
in the works. 


Fic. 6,— ELECTROCHEMICAL WORKS OF CORBIN & COMPANY, AT CHEDDE, Savoy, 
FRANCE (A BrrD’s-EYE VIEW). 


situated at the point where the valley of 
Chamounix joins that of Sallanches. A 
dam with the usual flood gates and sluices 
has been built at this point, just below the 
bridge of Servoz. From here the water is 
led by a tunnel, 698 metres in length, to 


The turbine house is a narrow building 
120 metres in length. It contains twelve 
horizontally placed turbines, each of 1,000 
horse-power. The dynamo house adjoins, 
and is of the same length; it contains 
twelve direct-current dynamos, each di- 
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rectly coupled to one of the 1,000-horse- erected in France, Switzerland, Greece pany since 1898. The original process 


power turbines and each capable of de- and Italy. was worked out at Buckingham Falls, 
livering 830 electrical horse-power. The THE FRANCHOT AND GIBBS AND NATIONAL Quebec, and, as described in the 1893 
total area covered by the buildings of the ELECTROLYTIC COMPANY'S CHLO- patent, its chief feature was the use of 
Chedde works is 13,000 square metres. RATE CELL AND PROCESS. a wire gauze cathode, covered with copper 


The chief building is that containing the This process is protected by British oxide, in an open type of cell. The hydro- 


gen liberated at the cathode caused reduc- 
~ tion of the oxide, with formation of water, 
and the loss arising from other reducing 
actions with the intermediate producte 
of the electrolysis was in this manner 
avoided. The copper oxide cathodes, after 
use in the cell for a certain time, were 
withdrawn, washed, dried and roasted, in 


ae) W an “ pao a. Dec, order to reconvert the metal into oxide. 
CG rT Nom a ae | f ` onii In theory this method of suppressing the 
ii ai i N De he fe | aE reducing action of the hydrogen has much 
smag Se EO Fy > to recommend it, but in practice it was 


found to be too costly, and in the later 
patent the use of such cathodes is 
dropped. The cell now in use at Niagara 
by the National Electrolytic Company is 
constructed on the filter-press principle, 
and is of the open, or non-diaphragm. 
type. 

Fig. 11 is a vertical section of this cell, 
and Fig. 12 a plane elevation at right 
angles to Fig. 11. 


Fie. 7.— EXTERIOR OF THE TURBINE Hovusk, SHOWING THE Two Pipe Lings, Eacu or 5,000-HorsE- Each cell is made up of a frame of wood 
PowER CAPACITY, WORKS OF CORBIN & COMPANY, CHEDDE, SAVOY, FRANCE. or other suitable material, A, covered with 


decomposing vats, which is 130 metres 
long, 60 metres broad and 21.5 metres in 
height. 

Views 6 to 10 show different details, of 
the hydraulic and other plant, and con- 
struction, at Chedde. 

The output of chlorates by the Chedde 
works, the largest in the world engaged 
in this manufacture, has gradually in- 
creased, until it is now stated to amount 
to 4,500 tons per annum. The new 
methods of operating the cell process al- 
ready alluded to have been adopted by 
Messrs. Corbin & Cie, and I have recently 
been informed that a current efficiency 
of eighty-five per cent is being regularly 
attained in the electrolytic chlorate vats, 
and that it is hoped shortly to attain one 
of ninety per cent. The increase of the 
output of chlorates, at Chedde, from 2,200 
in 1899 to 4,500 tons per annum, is due 
to this improvement in the cell process, 
and not to an increase in the proportion 
of the total power devoted to this manu- 
facture. Calcium carbide, perchlorates 
and persulphates are other chemicals pro- 
duced at the Chedde works. An outlet 
for a portion of the enormous output of Fia, 8.—INTERIoR or THE Dynamo House, TWELVE 800-Horse-PowER GENERATOKS, WORKS 
chlorates at this factory has been created OF CORBIN & COMPANY, CHEDDE, Savoy, FRANCE. 
by the invention of a new explosive called Patents No. 4,869, of 1893, and No. 393, some metal, B, such as lead, not attacked: 
“Cheddite.” Factories for the manu- of 1901, and has been operated at Niagara by the electrolyte. The cathode is formed 
facture of this compound have been Falls by the National Electrolytic Com- by a series of vertical wires, preferably 
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of copper, C, kept in position by cross- 
bars of any insulating material, O. 
Its position and form are best understood 
by a reference to Fig. 12. This composite 
wire cathode is placed in vertical position 
against one side of the frame of the cell, 
and is kept in position by the anode of the 
next cell, from which it is separated by 
strips of some insulating material, F, and 
the cross-bars, O. 

The opposite side of the cell from that 
occupied by the wire cathode is partially 
closed by the anode (see the dotted lines 
in Fig. 12). hig consists of a thick 
metallic plate, D, preferably of lead, cov- 
ered on the outer side with platinum foil. 
E. This anode plate is held in its vertical 
position by the cathode and framework of 
the next cell. G is a supply pipe reaching 
to the bottom, by which potassium chlo- 
ride solution is fed continuously into the 
cell, and H is the run-off pipe, by which 
the mixed solution of chloride and chlo- 
rate, and the hydrogen gas are conveyed 
away from the cell. LLLL are project- 
ing lugs to the wooden framework, by 
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posite cell. Fig. 13 shows such a group fully enclosed electrolytic cell, with open- 
ings to each unit at G and H. 


of five cells, the two heavy metal plates, 


Fic. 10.—INTERIOR OF ONE OF THE MANUFACTURING SHEDS AT THE ELECTROCHEMICAL WORKS 
OF CORBIN & COMPANY, CHEDDE, Savoy, FRANCE. 


Fia. 9.—ONE oF THE 1,000-HoRsE-POWRR OERLIKON DYNAMOS AT THE ELECTROCHEMICAL 
Works OF CORBIN & Company, CHEDDE, SAvoy, FRANCE. 


means of which any number of cell units 
can be bolted together to form a com- 


J and K, being used to close the ends of 
the wooden framework, and to form a 


The current connections are shown in 
Fig. 13, only the two terminal electrodes, 
m and m’, being connected to the positive 
and negative mains, respectively. 

When in normal work the cell is con- 
tinuously fed by each of the supply pipes, 
G, with a solution of potassium chloride, 
the rate of feed being regulated so as to 
maintain the temperature of the cell at 
fifty degrees centigrade, and the percent- 
age of chlorate in the electrolyzed solution 
under three per cent. The current con- 
nections are made at m and m’, and the 
composite cell then operates as a eet of 
five cells, the electrical connection between 
the successive pairs of electrodes being 
provided by the metallic lining of the 
wooden frames, against which the elec- 
trodes are clamped. Where the insulating 
strips, F, separate the electrodes, the cur- 
rent of course passes through the elec- 
trolyte, the thicknese of these insulating 
strips, F’, and of the insulating rods, O, 
which hold the copper cathode wires in 
position, thus determining the distance 
separating anode and cathode. This is 
seen to be small, and the patent apecifi- 
cation recommends one-eighth to one-six- 
teenth inch. The fact that the cathode is 
not a solid plate, as might appear from 
the study of Fig. 11, but is a collection of 
copper wires, permits an interchange to 
occur between the electrolyte on the two 
sides of the cathode; and all the solution 
passing through the cell in an upward di- 
rection may be supposed to participate in 
the electrolytic and chemical reactions oc- © 
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curring in the narrow space between the 
two electrodes at the left-hand side of 
each cell interior. 

As already stated, this modified cell and 
process have been operated at Niagara 
Falla since 1898, the original plant at 
this place having a capacity of 1,300 
horse-power and being operated by a 
dynamo supplying 5,000 amperes at 135 
volts pressure through an aluminum con- 
ductor. In 1900 and 1901 the works were 
extended, and 2,000 horse-power is now 
reported to be utilized in the manufac- 
ture of chlorates by this process. A re- 
frigerating plant is used to separate the 
chlorate from the cell liquors, one feature 
of the process being that the percentage of 
chlorate in the electrolyte is not allowed 


to rise above three per cent or thirty 
grammes per litre. 


THE NORTH AMERICAN CHEMICAL COM- 
PANY’S CHLORATE CELL AND PROCESS. 
This company has worked the Hurter 

cell and process at Bay City, in Michigan, 

since 1899. The original British patents 
for this cell are No. 15,396, of 1893, and 

No. 9,002, of 1898, but important modi- 

fications are believed to have been intro- 

duced in the cell and process as therein 

described. The cell described in the 1893 

patent is shown in sectional elevation in 

Fig. 14. 

The chief features of the cell are: The 
use of the wall, A, as cathode, and: of the 
cement lining, B, as diaphragm. The 
cells are arranged one above the other in 
tiers, and the electrolyte flows through 
the vertical series of four or more cells 
by the overflow pipes, E. Very few de- 
tails have been published concerning the 
Bay City factory, but 672 decomposing 
cells are reported to have been installed, 
and the capacity of the plant is said to 
be about 1,400 tons of chlorate per an- 
num. 

The latest information concerning these 
works is to the effect that a colliery has 
been purchased by the controlling com- 
pany in order that the cheapest possible 
fuel may be obtained for generating the 
electricity required. As the only electro- 
lytic chlorate works operated by steam 
power, the Bay City works are of excep- 
tional interest. These works are also a 
striking proof of the advance of the elec- 
trolytic method of chlorate production, for 
the parent company, the United Alkali 
Company, of Liverpool, at one time pro- 
duced eighty per cent of the world’s sup- 


ply of chlorates by the older chemical 
process. 


OTHER ELECTROLYTIC CHLORATE PROC- 
ESSES. 

At Niagara Falls the Chemical Con- 

struction Company was operating the 

Blumenberg cell and process with 500 
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horae-power in 1897, but I have not been 
able to obtain any reliable information 
recently with regard to this undertaking, 
and possibly the works have been shut 
down. The chief characteristics of the 
Blumenberg cell and process were the use 
of a diaphragm type of cell, and of sep- 
arate vessels for the conduct of the reac- 
tion between the chlorine and caustic hy- 
drate solution. The purpose of thie was 
to avoid the losses due to the reduction 
of hypochlorite by hydrogen at the cath- 
ode, but the recent investigations have 
shown that this reduction can be equally 
well suppressed in other ways. The cur- 
rent used in the original installation at 
Niagara was one of 5,000 amperes at 
seventy volts, and the cells were said to be 
operated in series, with an electromotive 
force of four volts per cell. Porcelain- 
lined or enameled iron tanks were used 
for the cell solutions, and these solutions 
were concentrated before crystallization 
by aid of steam coils. | 


Fies. 11 AND 12.—SHowrne A VERTICAL SEC- 
TION AND PLANE ELEVATION, RESPECTIVELY, 
OF THE FRANCHOT & GIBBS CHLORATE CELL. 
At Golling, near Hallein, in Austria, 

the Consortium f. Elektrochem Indus- 
trien was reported, in 1898, to be oper- 
ating the Kellner chlorate cell and process. 
No reliable details concerning this instal- 
lation have, however, been published. A 
German company, the Gesellschaft f. 
Elektrochem Industrie, is also working 
an electrolytic chlorate process at Turgi, 
in Italy, with 600 horse-power, but no 
other details of these works are available 
for publication, and I am not aware what 
patented procedure is being used. 

The total number of electrolytic 
chlorate works in operation at the present 
moment is, therefore, ten, and the horse- 
power available in these for the manu- 
facture lies between 35,000 and 40,000. 

The output of chlorates of potash and 
soda by these works in 1901 I estimate at 
about 9,000 tons. 


EFFICIENCY OF THE VARIOUS PROORSSES. 
_ The electrochemical equivalent of 
chlorine is 0.0003672 gramme. There- 
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fore one ampere-hour will liberate 
0.0003672 x 3,600 = 1.322 grammes 
chlorine. Taking the minimum electro- 
motive force required to carry the current 
through a solution of potassium chloride 
as equal to 2.3 volts, the yield of chlorine 
per kilowatt-hour works out to 574 
grammes. The equation given in the first 
paragraph of this article shows that 211 
grammes of chlorine is required to pro- 
duce 122 grammes chlorate of potash, and 
theory, therefore, gives 331 grammes 
chlorate per kilowatt-hour, or 305 
grammes if a minimum electromotive 
force of 2.5 volts be used as basis of the 
calculation. 

Taking the figures published in the 
early days of the manufacture for com- 
parison with these, we find that the Gall 
and Montlaur process, at Walorbes, yielded 
1,225 grammes chlorate per electrical 
horse-power day, or 69.5 grammes per 
kilowatt-hour. The current efficiency of 
this process at that time was therefore 
forty-five per cent, and the energy effi- 
ciency twenty-two per cent. I am in- 
formed by M. Gall that since these figures 
were published many improvements have 
been introduced into the cell and process, 
and that the efficiency is now much higher 
than that given above. Actual figures are, 
however, lacking. 

The only other firm which has pub- 
lished figures for the efficiency of ite 
process is that of Corbin & Cie, at Chedde. 
Writing in 1901, M. Corbin informs me, 
that by adopting the improved methods 
of working the cell process (resulting 
from the laboratory investigations of the 
cell changes), it has been possible to at- 
tain a current efficiency of eighty-five per 
cent, and that an efficiency of ninety per 
cent is expected shortly. Assuming that 
the electromotive force used per pair of 
electrodes does not amount to more than 
five volts, this is equivalent to an energy 
efficiency of forty-five per cent. It 18, of 
course, impossible to produce chlorate 10 
any quantity when using only the theoret- 
ical electromotive force, and it is there- 
fore unlikely that the efficiency shown 10 
M. Corbin’s figures can be much improved 
upon in actual practice. In electrochem- 
ical work, upon an industrial scale, an 
energy efficiency of forty per cent to fifty 
per cent is highly satisfactory, and with 
the attainment of these results the electro- 
lytic chlorate process may be said to have 
reached the limit of its possibilities, a6 Te- 
gards the conduct of the electrochemical 
process in the cell. Further improve- 
ments can only be expected in the mechan- 
ical and engineering side of the process, 
and in the methods of recovering 
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chlorate from the cell liquors. A discus- 
sion of this side of the manufacture, by 
the writer, will be found in the volume 
named below.* 


COSTS. 


The following is an estimate of the cost 
of chlorate of potash by the electrolytic 
method, based on figures drawn from 
actual installations of plant and ma- 
chinery. In order to be on the safe side, 
the output has been taken rather lower 
than that represented by the latest at- 
tained efficiencies for the process: 

POWER PLANT. 

3,000 horse-power equal to 2,400 elec- 
trical horse-power-year = 330 working 
days. 

Chloride of potash produced = 1,600 
metric tons (equal to an energy efficiency 
of 37 per cent). 

CAPITAL EXPENDITURE. 


Water-power plant................... $49 920 
Electrical plant...............cce cece 65,280 
Chemical plant..............00c 0000 70,000 
Totalo eisereen Ss $185,200 
Working capital. ........ $50,000 


WORKING EXPENSES. 


Power 8,000 horse-power at 1/5 cent 
er horse-power-bour (= 15.64 per 
OTS€- POWEY-VeuPr)... 0... cece eee 

Potassium chloride (1,212 tons at $46.4 


per ton)....... Raine T oe 6,289 
Packages at $4.80 per ton............. 7.680 
Wages (24 men)........... ccscececes 9,484 
General expenses (20 percent on above) 20,200 
Depreciation (7 per cent on $185,200)... 12, 9.14 
Interest (5 per cent on $235,200)....... 11,760 

Total. ........0....0.000- $165,897 


The cost per pound of chlorate of pot- 
ash therefore works out to 4.7 cents. The 
present price of chlorate of potash in 
Liverpool is six cents per pound, so that 
a fair margin between the cost of produc- 
tion and selling price would appear to 
exist. On the above output this margin 
is equal to twenty per cent on the capital 
outlay, and should suffice to cover all con- 
tingencies. Competition is, however, in- 
creasing in the chlorate industry, and it 
is possible that prices have not yet touched 
the lowest point. Within the last ten 
years they have fallen fifty per cent, 
chiefly owing to the competition between 
the chemical and electrolytic processes of 
manufacture. 


LABORATORY INVESTIGATIONS BEARING ON 
THE THEORY OF THE ELECTRO- 
LYTIC CHLORATE CELL. 


The chemistry of the electrolytic chlo- 
rate cell has received great attention from 
electrochemists, and a large number of 
highly important investigations have been 
carried out in recent years, chiefly by Ger- 
man chemists. On account of the value 


***The Mineral Industry,” vol. ix, p. 536, 1901. 


$47,520. 
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of the results obtained, and their bearing 
upon the practical operation of the cell 
process, notes upon these original papers 
are presented in chronological order 
below: 

Oettel was the first worker in this do- 


Fic. 18.—SHOWING A GROUP OF FIVE CELLS. 


main, and in 1895 he had discovered that 
very high efficiencies could be obtained 
with calcium chloride, in place of sodium 
or potassium chloride, as the electrolyte.* 
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Fig. 14.—THe thukrer ELECTROLYTIC 
CHLORATE CELL. 


Foerster and Bischoff, in a later re- 
search,f confirmed Oettel’s results, and 


$ = Zeits. f. Elektrochemie,” vol. i, p. 480, 1895. 
t“ Zeits. f. Elektrochemie,’* vol. iv, p. 464, 1898. 
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attributed this improvement in the cur- 
rent efficiency of the cell to a film of 


hydrate which formed at the cathode and 


acted asa diaphragm. They obtained bet- 
ter results with nickel than with platinum 
as cathode material. 

Oettel returns to the subject in an- 
other investigation* and states that the 
maintenance of this calcium hydrate film 
is difficult. The attempt to work the 
process as a continuous one failed owing 
to physical changes in the lime separated 
at the.cathode. The results of these ex- 
periments led Oettel to the opinion that 
chlorate is partly formed in the cell by 
the oxidation of hypochlorite and partly 
by the direct union of chlorine and 
oxygen. In neutral solutions he con- 
sidered that the formation of chlorate was 
due chiefly to the secondary chemical re- 
action in strongly alkali solutions to the 
primary electrolytic reaction. . 

Wohlwill next published the results of 
laboratory experimentat carried out under 
special conditions as regards the mainte- 
nance of the electromotive force in the 
cell. He found that HClO and its salts 
could be formed in the electrolytic cell 
with any electromotive force above 1.20, 
and that this hypochlorite was formed by 
the direct union of chlorine and oxygen 
—1. e., was due to a primary electrolytic 
reaction. The formation of chlorate was 
first observed when the electromotive force 
had increased above 1.20 volts, but wits 
still below two volts; and, in Wohlwill’s 
opinion, this formation of chlorate was 
due to another primary electrolytic reac- 
tion between the ClO and OH ions. 

Foerster and Jorre in 1899 published 
the results of further investigations upon 
the chemical changes involved in chlorate 
production.t They conclude from these 
experiments that heat does not promote 
the formation of chlorates and that the 
presence of free acid in the solution is 
one of the chief agents in converting 
hypochlorite into chlorate. 

The next research, that by Miiller, is 
one of the most important in its bearing 
upon the practical operation of the proc- 
ess, as the method described for increas- 
ing the yield is patented and is believed 
to be in practical use in many of the chlo- 
rate works. Details of the results are pub- 
lished in the paper named below.§ The 
addition of a small quantity of sodium 
chromate to the electrolyte was found to 
increase the current efficiency of the cell 
as measured in the yield of chlorate, from 

** Zeits. f. Elektrochsmie,"* vol. v, pp. 1-5, 1899. 
t" Zits. f. Elektrochemie,” vol. v, pp. 52-76, 1899. 


t'f. prakt. Chemie,” vol. lix, pp. 53-101. 
§ ‘‘Zeits. f£. Elektrochemie," vol. v, p. 469, 1899. 
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32.8 to 69.7 per cent. In one-experiment 
an efficiency of eighty-eight per cent was 
obtained. Miiller explains this effect by 
the supposition that a thin film of chro- 
mium hydrate, or of an alloy of platinum 
and chromium, forms at the cathode and 
hinders reduction by the hydrogen. Plati- 
num yields better results than any other 
cathode metal. 

Recommendations, based on the results 
of these investigations, for the practical 
conduct of the electrolytic process of 
chlorate manufacture are contained in a 
paper contributed by Foerster, Miiller and 
Jorre to the same journal.* Thev sug- 
gest that— | 

1. The reduction at the cathode can be 
suppressed either by use of calcium 
chloride or of potassium chromate. 

2. The electrolyte should be slightly 
acidified to liberate hypochlorous acid. 

3. A large volume of electrolyte should 
be used and should be kept in vigorous 
agitation in order to allow the secondary 
reactions to occur as rapidly as possible. 

4. The temperature of the electrolyte 
should be maintained above forty degrees 
centigrade, to promote circulation, to re- 
duce the electromotive force and to dimin- 
ish the formation of perchlorates which 
otherwise would occur. 

Condition 2 can be obtained by leading 
CO, into the electrolyte. Working under 
these conditions a current efficiency of 
seventy-two per cent can be attained. As 
regards the theory of the cell changes, 
Foerster, in this paper, argues that the 
chlorate is formed at the anode, through 
the agency of free hypochlorous acid, and 
that when chlorate ie formed in neutral or 
alkaline solutions a different series of sec- 
ondary reactions must occur. 

A useful summary by Foerster of the 
work done up to this date, relating to the 
chemistry of the electrolytic chlorate cell, 
will be found in the paper named below.t 

Lorenz and Wehrlin,in 1899,* published 
a lengthy memoir on this subject, giving 
details of work carried out at Zurich in 
the years 1896 and 1897. According to 
these investigators, in both neutral and 
alkaline solutions, the formation of hypo- 
chlorite is the result of a primary reaction 
between chlorine and sodium hydrate. 
Chlorate is only formed at the anode 
when a certain electromotive force is ex- 
ceeded. 

Brochet, a French chemist, is the next 
to publish the results of researches bear- 
ing on the subject. His experiments 


+“ Zeits. f. Elektrochemie," vol. v, July 6, 1899. 
+“ Zeite. £. Elektrochemie,” vol. vi, pp. 11-23, 1900. 
+’ Zeits. f. Elektrochemie,’’ vol. vi, p. 389, 1900. 

§ Comptes Rendus, 130, June 11, 1900. 
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were based upon the use of cobalt oxide 
in the cell, this oxide being one which de- 
composes hvypochlorites—but not chlo- 
rates. In a previous investigation he had 
proved that the formation of chlorate in 
neutral and slightly alkaline solutions is 
preceded by that of hypochlorite, i. e., is a 
secondary and not a primary reaction. By 
his second series of experiments he proves 
that this theory of chlorate formation 
holds also for strongly alkaline solutions, 
and that the views of earlier workers in 
this field of enquiry are wrong. 

Foerster and Sonneborn, in 1900, pub- 
lished results obtained in a research bear- 
ing on the problem of oxygen evolution 
at the anode when neutral chloride solu- 
tions are electrolyzed.* 

Their experiments have led them to the 
opinion that the formation of chlorate and 
evolution of oxygen at the anode are not 
due to the primary electrolytic reactions 
in the cell, but result from secondary 
changes after hypochlorites have been 
formed. 

In October, 1900, Tucker and Moody 
read a paper in New York, describing the 
results obtained by them in the elec- 
trolysis of calcium chloride solutions.t 

The results obtained in sixty-seven ex- 
periments are summarized as follows: 

1. The solution used should be one of 
twenty per cent. 

2. The electrodes should be of plati- 
num, horizontal, and ten centimetres 
apart. 

3. The current density should be eight 
amperes per square decimetre at the 
anode. 

4. The temperature should be main- 
tained at eighty degrees centigrade. 

5. Sodium chromate or sodium hydrate 
should be added to the electrolyte. 

Under these conditions a current effi- 
ciency of eighty-six per cent falling to 
seventy-six per cent was maintained for 
forty-nine hours in the same cell. The 
difficulty of maintaining the film of cal- 
cium hydrate at the cathode (see Oettel’s 
1899 research) does not appear to have 
troubled these investigators. 

Finally, Foerster and Miiller have pub- 
lished the results of their enquiry, re- 
lating to the best conditions for obtaining 
efficiency in the electrolytic chlorate cell.t 

The best results were obtained by them 
when using an electrolyte containing 
sodium chromate and free hydrochloric 
acid, in conjunction with a spongy plati- 
num electrode. Under these conditions 
two-thirds of the chloride present in the 


$+ ': Zeita. f. Elektrochemie,“ vol. vi, June 21, 1900. 
+“ Soe. Chemical Industry," November 30, 1900. 
+: Zeits. f. Elektrochemie,’* January 2, 1902. 
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cell could be converted into chlorate with 
a current eficiency averaging over ninety- 
four per cent. 

As regards the practical outcome of all 
the above laboratory work, it may be taken 
as definitely settled that the use of sodium 
chromate in an electrolvte, acidified with 
hydrochloric acid, yields the best results, 
and the older plan of working with an 
alkaline solution in the cell is probably 
no longer in practical operation. The ad- 
dition of chromates is protected by the 
patent of Imhoff, German Patent No. 
110,420 of 1898, and that of hydrochloric 
acid by the patent of Corbin, French- 
Patent No. 309,357. It is somewhat 
doubtful whether either of these patents 
will survive the ordeal of trial in other 
countries. The use of spongy platinum 
electrodes will probably be checked by the 
ditticulty of obtaining a durable connec- 
tion between the platinum black and the 
supporting plate. 

With reference to the theory of the pro- 
duction of chlorates it would appear to be 
proved that the formation takes place at 
the anode, as the result of secondary re- 
actions, in which sodium chromate and 
hydrochloric acid play an important part. 
The simple series of chemical changes, 
upon which the equation 6KOH + 
3Cl, = KClO, + KOCI + 3H,0 is 
based, therefore do not represent the real 
changes occurring in the electrolytic 
chlorate cell. 


——— ——— Ge 


Rubber Tree Cultivation. 


A new industry in the Republic of 
Guatemala, in Central America, is the 
cultivation of the rubber tree. The ex- 
port of the product from that country is 
a growth entirely of the last few years, 
but it seems likely that in future a large 
supply of rubber from the coast districts 
of this republic will be forthcoming. 
Good rubber is as yet only obtainable in a 
few parts of the world, and the increas- 
ing demand for it in all branches of the 
manufacturing industries, and especially 
the electrical business, makes it impera- 
tive that new fields should be opened up 
for the cultivation of the plant. The 
method usually followed by a planter is 
this: He plants a grove of, say, 100,000 
plants, which at the end of five years 
vields a certain amount—say, one-third 
of what fully matured trees should yield. 
At the end of the fifth year he thins the 
plants down to about half that number, 
or 50,000. On these 50,000 trees a hand- 
some sum is realized, which entirely re- 
pays the original outlay, the running ex- 
penses being paid by the cultivation of 
some such fruit as the banana, thus leav- 
ing the planter at the end of five years 
with all his outlay paid and a grove in his 
possession yielding an increasing product 
every year. 
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International Association of Municipal Electricians 


HE seventh annual convention of the 
International Association of Mu- 
nicipal Electricians was called to 

order Tuesday morning, October 8, in the 
assembly room at Murphy’s Hotel, in 
Richmond, Va. A number of delegates 
from all parts of the United States and 
Canada were present, many of them ac- 
companied ‘by their wives and daughters. 
Mr. Marx Gunst, chairman of the council 
committee on electricity, called the con- 
vention to order, and the Rev. Carey E 
Morgan delivered the opening prayer. 

Governor Montague welcomed the visi- 
tors in the name of the commonwealth, 
and his remarks were followed by hearty 
applause. Mayor Taylor was next intro- 
duced and spoke in behalf of the citizens, 
extending a hearty welcome, and closed 
with a compliment to Richmond’s elec- 
trical engineer, Mr. W. H. Thompson. 

President A. S. Hatch then introduced 
Captain William Brophy, of Boston, who 
responded to the address of welcome. The 
president then read his annual address, 
and the programme of the meeting was 
outlined. 

The president’s paper was on the sub- 
ject of “Electrical Government,” and he 
defined what was meant by electrical gov- 
ernment, and went comprehensively into 
the question of municipal ownership, and 
reviewed the laws by which the discussion 
of this subject was made possible. 

At the close of the president’s address, 
a genera] discussion was entered into, and 
the rest of the morning session and part 
of the afternoon were thus taken up. 
When the discussion of Mr. Hatch’s paper 
was finished, Mr. Walter M. Petty, of 
Rutherford, N. J., read a paper on “Mu- 
nicipal Inspection and Control of Elec- 
trical Matters.” 

In discussing this subject, Mr. Petty 
remarked that it is a remarkable fact that 
so few, especially of the smaller cities, 
have any proper rules and means of en- 
forcing the laws connected with such con- 
trol. This applies to both interior and 
exterior construction. 

Captain William Brophy wae elected 
a delegate to the National Underwriters’ 
Association, and was authorized to en- 
deavor to secure their cooperation in 
forming rules for outside construction 
and general electrical inspection. The 


Underwriters’ association meets in De- 
cember. 

After the opening speeches of the 
morning session the ladies withdrew to 
the parlors of the hotel, where the local 
committee on entertainment awaited 


them. About thirty carriages had been 
engaged, and the party started on a tour 
of the city. They visited all the points 
of interest and were delightfully enter- 
tained. 

The session on Wednesday morning 
began with a paper by Captain William 
Brophy, of Boston, on “The Relation of 
Electrical Interests to Other Branches of 
the Municipality,” followed by a general 
discussion. 

Captain Brophy entered into a lengthy 
chronology of the progress of electricity 
as a factor in municipal arrangements. 

The other papers on the programme 
for the ensuing sessions were: “The 
Classifying of Records of Electrical De- 
partments, and Standard Specifications 
for Supplies and Contracts,” by Edward 
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F. Schurig; “The Telephone Service in 
Connection with Fire and Police Sig- 
nal Systems,” by Jerre Murphy; and 
“The Report of Committee on Rules for 
Electrical Inspection and Control, Es- 
pecially with Reference to the Occupancy 
of Streets,” by Morris W. Mead, chair- 
man. This was followed by an illustrated 
lecture on “Fire and Police Telegraphs,” 
and “The Joint Use of Conduits,” by 
Charles F. Hopewell. 

In his paper on “The Telephone Serv- 
ice in Connection with Fire and Police 
Signal Systems,” Mr. Jerre Murphy, 
superintendent of police patrol service, 
Cleveland, Ohio, showed the increased 
service which the telephone was finding in 
the police and fire-alarm systems. 

Mr. Charles F. Hopewell’s paper on 
“The Joint Use of Conduits,” places this 
subject under two distinctive heads, these 
being the engineering and the economical 
sides of the question. The engineering 
features which he desired to consider 
were, respectively, the method of con- 
struction, the method of operation, and 


the determination of the requisite 
amount of separation necessary for per- 
fect safety between high and low-tension 
wires. 

The election of officers resulted as fol- 
lows: President, W. H. Thompson, Rich- 
mond, Va. ; vice-president, Jerre Murphy, 
Clev eland, Ohio; second vice-president, 
A. C. F arrand, Atlantic City, N. J.; third 
vice-president, W. A. Barnes, Bridgeport, 
Ct. ; fourth vice-president, C. L. Williams, 
Meridian, Miss. ; secretary, F. P. Foster, 
Corning, N. Y.; treasurer, Adam Bosch, 
Newark, N. J.; executive committee, Wal- 
ter M. Petty, Rutherford, N. J.; Elmer 
G. Loomis, Allegheny City, Pa.; William 
Brophy, Boston, Mass. ; Austin S. Hatch, 
Detroit, Mich.; J. B. Yoekel, Baltimore, 
Md., W. Y. Ellett, Elmira, N. Y.; F. C. 
Mason, New York, N. Y.: G. F. Mc- 
Donald, Ottawa, Canada; William Crane, 
Erie, Pa. 

Invitations were received from Ottawa, 
Detroit, Memphis and Niagara Falls to 
hold the next convention in these re- 
spective cities, but Atlantic City was 
chosen as the place for the next meeting. 

The finance committee is composed of 
C. F. Hopewell, Cambridge, Mase. ; 
Charles Greenwald, New Brunswick; 
ion Simons, Charleston, S. C., and 
Charles Newman, Passaic, N 

The convention closed with many un- 
usual forms of entertainment, and the 
delegates and friends of the association 
were unanimous in their praise for the 
kindly manner in which they had been 
received and entertained in the city of 
Richmond. 

Among those in attendance at the 
convention were: Frank C. Mason, 
superintendent police telegraph, Brook- 
lyn, N. .; F.- W. Harrington, 
John A. Roebling’s Sone Company, 
New York; W. C. Bankə, Gor- 
don Battery Company, New York; 
F. P. Foster, Corning, N. Y.; W. Y. 


Ellett, Elmira, N. Y.; W. M. Petty, 
Rutherford, N. J.; Captain William 
Brophy, Boston, Mas.; Charles New- 


man, Passaic, N. J.; A. J. Bell, New 
Rochelle, N. Y.; James Zeluff, Paterson, 
N. J.; Adam Bosch, Newark, N. J.; F. E. 
Pierson, Morristown, N. J.; Jerre Murphy, 
Cleveland, Ohio; S. L. Wheeler, Spring- 


field, Maes.; W. A. Barnes, Bridgeport, 
Ct.; J. W. Burns, Schenectady, N. Y.; 
Morris W. Mead, Pittsburg, Pa.; G. F. 


Breitenstein, Utica, N. Y.; I. W. Miller, 
Rochester, N. Y.; S. J. Benedict, St. 
Louis, Mo.; H. C. Bundy, Watertown, 
N. Y.: A. C. Fanand, Atlantic City, 
N. J.; William Crane, Erie, Pa.; J. W. 
Aydon, Wilmington, Del. ; M. G. Can- 
field, Grand Rapids, Mich’; P. H. Alex- 
ander, Magnet Electric Company, New 
York; A. P. Eckert, Safety Insulated 
Cable Company, New York; George Por- 
ter, W. R. Brixey Company, New York; 
George T. Manson, Okonite Company, 
New York; T. H. Bibber, New York; 
Fred Pearce, New York; G. W. Mac- 
Donald, Ottawa, Canada. 
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The American Street Railway Association. 


The Twenty-First Annual Gathering of Representative Street Railway Men Largely Attended. The Exhibits 


{Special Telegram to the ELEcTRICAL REVIEW. ] 
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ETROIT, Mich., October 8—The 
twenty-first annual meeting of 
the American Street Railway As- 

sociation was called to order at the 

Light Guard Armory, in this city, 

to-day. There was present at the 

Opening session the largest attendance 

in the history of the association. The 

address of welcome by Mayor Maybury 

was very felicitous, and he paid a 

fine tribute to the usefulness of the 

supply men. President Vreeland re- 
sponded, saying among other things that 
the street railway industry has more to 
do with the comfort and convenience of 
the daily lives of the 70,000,000 people 
of the United States than any other in- 
dustry, and is a most important factor 
in the social and business life of every 
community. The stores and manufactur- 
ing industries and all daily functions of 
cities are dependent upon the regular and 
orderly conduct of the business. Mr. 

Vreeland, as retiring president of the as- 

sociation, then read his annual address. 

He spoke in part as follows: 


It is exceedingly appropriate that the 
twenty-first annual meeting of the Ameri- 
can Street Railway Association should be 
held in the beautiful city of Detroit, for 
while the city street railways of the coun- 
try have not been idle during the past year, 
the greatest development in electric rail- 
way work since our last convention, and in 
fact for several years past, has been in the 
direction of interurban electric railways, 
and in this class of road Detroit railway 
enterprise has always been prominently 
identified. Radiating from this city can 
be found some of the largest and most 
modern of interurban railways, and De- 
troit ranks with Cleveland, Indianapolis, 
Cincinnati and Dayton as the important 
centres in this country of the interurban 
railway industry. It is connected by high- 
speed electric railways with Port Huron 
on the north and Toledo and Cleveland on 
the south and east, while the lines to the 
west extend with only a slight break as 
far as the eastern shore of Lake Michigan, 
and will probably before long find en- 
trance into Chicago. 

The interurban railways have long 
since passed the stage when they could be 
considered simply as suburban extensions 
of city lines. They are doing a through 
business which is constantly growing, and 
the later and more ambitious examples of 
roads of this class are built with a track 
construction inferior in no respect to the 
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best practice of the steam railroad com- 
panies. They operate usually for the 
greatest part of their distance over private 
rights of way and attain speeds which 
enable them to compete successfully with 
their steam railroad rivals for nearly 
every class of traffic except long-distance 
passenger and freight business. This ex- 
tension of the electric railway has intro- 
duced new problems of discussion, such 
ag fares, transportation of freight, ete., 
into the operating department as well as 
the exercise of the most advanced elec- 
trical engineering methods, not only in 
the transmission of the power at high 
voltage necessary to operate the cars, but 
in the car equipment as well. Up to the 
present, direct current haa been used on 
the trolley wire or third rail, but if the 
experiments with single-phase motors, 
which it is announced are soon to be tried, 
prove successful, the possibility of the di- 
rect application of alternating current to 
railway work will remove some of the in- 
conveniences which now exist in the pres- 
ent system, 

I will not take the time of the con- 
vention to give the statistics showing the 
advance made in street railroading dur- 
ing the past year. Some of them will be 
brought out in the papers to be read, and 
statistics on the subject are published in 
the technical press from time to time. It 
is interesting in passing to note, how- 
ever, that eleven years ago there were 
about 1,800 mules of electric rail- 
ways in the country, while to-day 
there are between 24,000 and 25,- 
000 miles, and that against an invest- 
ment eleven years ago in street railways 
of about $75,000,000, the total capital in- 
vested to-day is in the neighborhood of 
$2,000,000,000. These figures show that 
the time has come when we should no 
longer apologize for our existence, but 
we should take a stand individually and 
as an association for the protection of our 
Tights as a corporation. 

It is a venerable saying that corpora- 
tions have no souls, and, perhaps, the 
credit that has attached to this aphorism 
accounts for the evident belief of the pub- 
lic that they have no feelings. We are 
here as members and managers of a class 
of corporations which is more intimately 
related than any other to the comfort, 
convenience and success of the people who 
live in cities and towns. Upon the orderly 
operation of a street railroad depends sub- 
stantially everything else that gocs on in 
a thickly settled community. It is true 
that what we are operating is a valuable 
privilege granted by the public, but its 
value depends chiefly upon the sufficiency 
with which the public is served, and the 
public was moved to grant it solely from 
considerations of its own comfort and in- 


terest. The contract between the public 
and the street railroads, therefore, is a 
contract of partnership and the interest 
of the partners is identical. What the 
public wants is the best possible service, 
and only by giving the best possible serv- 
ice can we obtain the largest possible re- 
turns for our money. 

I look forward to the day when the 
shareholders in street railway corpora- 
tions will stand up for their rights as 
shareholders in the same sturdy spirit 
which they would at once bring to the 
defence of their rights as individuals. 
The great street railway properties of this 
country, and even the little ones, are no 
longer in the hands of a few rich men. 
They are distributed in hundreds of 
thousands of shares ranging in par value 
from $5 to $100 among a countless body 
of the people. The heads of these prop- 
erties are no longer in any material de- 
gree their owners. ‘They are, and are 
coming more and more to be, simply the 
salaried employés of a great number of 
shareholders. They conduct the business 
of these properties as a trust and they 
have nothing to do with the stock 
market. Their one concern is to 
earn a dividend for their share- 
holders and pay it where it belongs. 
Every shareholder is as much interested to 
protect the property against unjust dis- 
criminations in the laws and to protect its 
reputation as a business organization as 
are any of us who are placed for the time 
being in charge of the property. It is 
no less their duty than it is ours to insist 
that public officials shall treat these cor- 
porations equitably and honestly. 

This association has served an honor- 
able and useful purpose for twenty-one 
vears, but the time may be at hand when 
the scope of its usefulness can be materi- 
ally increased. I have already pointed 
out the injustice which is done corpora- 
tions by municipalities and the need for 
public enlightenment, not only to the 
equity of their cause, but also to the serv- 
ice which they are rendering the public. 
There is one other point to which,: how- 
ever, I would like to direct your atten- 
tion, and that is in connection with the 
broader field of electric railroading which 
this country will certainly see during the 
next decade. 

I have already referred to the immense 
mileage of interurban electric railways 
which has been built during the past few 
years, especially in the Middle West. 
Many of these roads are hauling freight 
and it is a matter of great importance, not 
only to these roads themselves, but to the 
cities and towns which they serve, that 
the facilities which they should enjoy as 
regards the interchange of freight with 
the steam railroads should be as free as 
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those between the steam railroads them- 
selves. The first point requisite to this 
end is to have convenient connections with 
the neighboring steam railroads so that 
the freight cars can be passed from one 
to the other. The right of the electric 
company to demand this has only recently 
been decided in New York state in a case 
which was contested between the Hudson 
Valley Railway Company and the Boston 
& Maine Railroad Company, in which the 
Court of Appeals reversed the decision of 
the Appellate Division and rightly de- 
cided that an intersection and connection 
- of the electric road and the steam road 
should be made in the interests of the 
local shippers. This right should be of 
great advantage to the electric railroad 
company, but the full benefit to the local 
shippers will not be derived until the full 
privileges of an interchange of freight 
cars between the two systems shall be as 
universally recognized as they now are 
between steam railroads, so that freight 
can originate on either the steam or elec- 
tric-road. Heretofore in many cases the 
steam railroad companies have shown an 
unwillingness to interchange freight with 
the competing electric roads on the-plea 
that the latter were not responsible in the 
same degree as the steam railroads, and 
by this means considerable freight trans- 
portation has been diverted from the elec- 
tric railroads. 

The points just mentioned indicate the 
broader problems which are being forced 
upon the electric railway interests of the 
country through the large increase in in- 
terurban electric railway companies 
which naturally look to this association 
as the exponent of their interests. This 
is only natural because, while these lines 
do not operate upon the streets, the elec- 
trical equipment problems connected 
therewith, as well as many of the other 
questions which arise in connection with 
their operation, are the same as those 
which interest “street railway” managers 
proper. And while it may appear in- 
advisable to change the name of the 
American Street Railway Association to 
accord with the broader field of electric 
railroading in which many of its members 
are engaged, it should be understood that 
the association is not merely a street rail- 
way organization, but its scope covers the 
entire field of electric railway transporta- 
More than this, it may seem de- 
sirable to welcome the participation of all 
companies engaged in electric railway 
transportation, for the reason that there 
is no organization in the country which 
has accomplished so much or at its annual 
conventions and exhibitions can afford 
anywhere near the same opportunity for 
instruction to those interested in electric 
- transportation in its different phases. 
Heretofore no manager or engineer of a 
trunk line company which is contemplat- 
ing or has installed a system of electric 
traction could join this association except 
as a representative of some street railway 
company, but in view of the interest which 
is being taken in electric railway equip- 
ment by some of the large trunk line in- 
terests and the undeniable future which 
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electric power will have for such trans- 
portation, especially for terminal and 
suburban work, the question will arise in 
the near future, if it has not already done 
so, whether the benefits which this asso- 
ciation can confer are available for com- 
panies which are not now eligible for 
membership. 

I will not attempt to suggest an answer 
to this question, but all signs indicate that 
it will be an important one during the 
next few years, if it is not so already. 


The convention then passed a vote of 
thanks to Mr. Vreeland, and in response he 
said: “The problem we have confronting 
us is not the problem that confronted the 
managements of street railroads ten years 
ago. The man who ran a street railroad 
at that time owned a large part of the 
capital stock, and dictated its policy with 
his hand upon his pocketbook. The street 
railroads of to-day are conducted by men 
who are technically and scientifically 
educated in the methods of management 
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and control and operation of these large 
corporations. The character of the serv- 
ice which is rendered to the public 
throughout the country, the development 
going on in the hands of men who have 
nothing to do with the financial questions 
connected with the property, is what has 
brought the electric railroad properties 
up to their present state. The electric 
railroad system has no history back of it. 
The man who works in this field is a 
pioneer, whether he is an operating man- 
ager or the electrical engineer or mechan- 
ical engineer. He has no literature to go 
to from which to gather information re- 
lating to the operation of these systems. 
All experiences in connection with this 
work must be obtained by hard work and 
the hard knocks that come from the 
actual operation of these properties. That 
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electric railroading has advanced to the 
stage in the world’s transportation that 
it has reached to-day, particularly in the 
United States.and Canada, is an evidence 
of how hard we have worked, and how 
well directed our efforts have been, and 
how ably they have been supported by the 
great electrical and mechanical equipment 
companies in this country. They have 
spared no expense and no pains in the de- 
velopments which have had to do with 
the success of our industry, and it is but 
fair to them to say in the convention that 
they have had just as much to do with 
placing the electric railroad on the high 
pinnacle of advancement it occupies to- 
day as any of the distinctly operating or 
mechanical men in the country.” 

At the close of Mr. Vreeland’s remarks, 
Mr. J. C. Hutchins, president of the De- 
troit United Railway Company, who has 
been confined to a hospital by illness, 
appeared at the convention and was 
greeted with applause. 

The secretary then read the report of 
the executive committee, which consisted, 
as in past years, of the minutes of several 
meetings held during the year. The re- 
port of the secretary and .reasurer showed 
that thirty-five new members had been 
added to the roll since the last annual 
meeting; that twenty-one members had 
been withdrawn and two members sus- 
pended. The membership roll, according 
to states, gave a total of 191. The cash in 
bank to October 1, 1901, was $10,128.68. 
The receipts to October 1, 1901, were 
$18,507.53. The expenses to October 1, 
1902, were $8,559.50, leaving a balance of 
cash in bank October 1, 1902, of $9,- 
948.03. 

The first paper to be read before the 
convention was on “The Registration of 
Transfers,” by C. D. Meneely, secretary 
and treasurer of the Brooklyn Heights 
Railroad Company. 

Regarding the registration of transfers, 
the author thought there was a wide di- 
versity of opinion in the street railway 
world. No mathematical solution of this 
problem has yet been offered and he would 
not attempt any, but would brietly outline 
for discussion the chief arguments for 
and against the registration of transfers 
with a view to determining, if possible, 
the weight of evidence from which to 
draw a conclusion. The first question to 
his mind to be asked was: “Does non- 
registration divest the transfer of its cash 
value?” 

He cited an instance of where the ncn- 
registration of transfers had undoubtedly 
been a factor in leading the dishonest 
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employé to appropriate for himself part 
of the company’s revenue. It would be 
conceded, he thought, by all practical rail- 
way men that the ideal method of obtain- 
ing revenue, assuming one uniform rate 
of fare, and a sure method of preventing 
transfer trading, would be to register all 
fares and transfers upon a single register. 
He outlined a plan by which the con- 
ductor, issuing a transfer instead of reg- 
istering it, would have to check up to 
himself from a separate pad a cash re- 
ceipt for every transfer issued. In this 
wav he thought that the inducement to 
dishonesty would be very greatly de- 
creased. His method of checking the dis- 
tribution of these transfers and cash-fare 
receipts would be to establish a lottery 
system of awards, which would ensure the 
turning in of every receipt held either bv 
the conductor or passenger in the prospect 
of drawing a prize. He thought that there 
would be a great many minor advantages 
following from such a system as this, but 
he felt that there would alwavs be more 
or less dishonesty on the part of con- 
ductors. It was his opinion, however, that 
the careful choosing of material, fair and 
considerate treatment, and the encourage- 
ment of a spirit of honesty and integrity, 
would always be the best safeguards for 
the protection of revenue. | 

This paper was read by Mr. H. A. 
Robinson, and was discussed by Oren W. 
Root, Jr., W. EB. Harrington, Camden: 
H. M. Sloan, Chicago; EB. G. Connette, 
Syracuse; John I. Beggs, Milwaukee: 
W. E. Tarkington, Council Bluffs, and 
N. H. Heft, Meriden. 

At the Wednesday afternoon session let- 
ters of regret were read from Postmaster- 
General H. C. Payne, Milwaukee; Robert 
McCulloch, Chicago: C. S. Sergeant, Bos- 
ton; Walton H. Holmes, Kansas City, 
and John M. Roach, Chicago. 

The next paper on the programme, 
“Steam Turbine Engines,” was laid over 
until Friday, at the request of severa! 
members who wished to discuss it. 

The paper on “Mutual Benefit Associa- 
tions,” by Oren W. Root, Jr., assistant 
general manager of the Metropolitan 
Street Railway Company, New York city, 
was then read and discussed by Messrs. 
Root, Connette, Hagerty, of Detroit; 
Beggs, Heft and Lang, of Toledo. 

The author outlined the policy in gen- 
eral of mutual benefit associations and 
assessment insurance, the main features 
of which must be embodied in any plan 
intended to benefit the class which the 
association had under consideration. He 
made the organization of the Metropoli- 
tan Stret Railway Association, of New 
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York, the theme of his particular discus- 
sion, stating its formation and develop- 
ment. He then went on to tell the bene- 
fits which could be derived from such as- 
sociations and the care which should be 
exercised in the placing of the governing 
elements of the organization. 

Professor W. ŒE. Goldsborough, of 
Purdue University, addressed the conven- 
tion in the interest of the Louisiana Pur- 
chase Exposition, and stated in detail 
what was being done for the accommoda- 
tion of electrical, and particularly elec- 
trical railway, exhibits. 

The paper, entitled “The Transporta- 
tion of Light Express and Parcel De- 
livery,” by George W. Parker, general ex- 
ecutive agent of the Detroit United Rail- 
wavs, was then read, followed by a general 
discussion. This paper appears in another 
part of this issue. 

Just before the close of the session, 
President Vreeland said that there were 
in the New York Railroad Club a number 
of men who had secured prominent poesi- 
tions through papers read on the floor of 
that club. Papers were read before the 
men who represented great railroad sys- 
tems, and any young man who read a 
paper at one of such meetings as these 
who showed good judgment and intelli- 
gence, with the ability for careful 
analysis, brought himself before every 
man who was connected with the promi- 
nent street railroad systems of the United 
States. He took this opportunity, as 
president of the association, to bring this 
to the attention of the convention in the 
hope of creating interest in the minds of 
young men in this particular work. It 
gave him an opportunity to bring hinself 
before the men who were at the head of 
the various companies. In his twenty- 
five years of railroad experience he had 
been able to place a great many men in 
steam or street railroads, and the first 
knowledge he had of the capabilities or 
possibilities of these men was in listening 
to them before some society. 

Messrs. Goff, of Fall River; Heft, of 
Meriden: McCulloch, of Chicago; Good- 
rich, of Minneapolis, and Dyer, of 
Augusta, were then appointed a commit- 
tee on nominations. S. H. G. 


| 
FRIDAY’S SESSION. 


{Special Telegram to the ELecTRICAL REVIEW. | 

Derroit, Mica., October 10—Presi- 
dent Vreeland called the 
order at 10.40 a. M. There was a large 
attendance. The president announced 
that the first business of the meeting 
would be the report of the committee 
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on standard rules for the government of 
street railway employés. 
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Mr. W. E. Harrington, of Camden: 
“Mr. Brackenbridge, chairman of this 
committee, is not here, and it seems to 
be the sense of the committee that the 
rules which have been submitted express 
only the preliminary work of the com- 
mittee on the subject. We would request, 
therefore, that the committee be con- 
tinued or a new one appointed.” 

President Vreeland: “Your president 
has had some conference with members of 
this committee. It seems advisable that 
the work should be done in a thorough 
manner before the rules are adopted. The 
matter of framing a standard set of rules, 
as vou gentlemen know, for many years 
took a great deal of the attention of 
other associations. The New York State 
Street Railwav Association now has a 
committee working on this subject, and 
this committee recently made a pre- 
liminarv report. It has been suggested, 
as Mr. Brackenridge, of the Brooklyn 
Rapid Transit Company, has given up 
the operating department, that some one 
be substituted in his place, and that 
another be added to this committee so 
it can proceed with its work. The same 
members should go ahead with the work 
of the year so as not to lose that which 
has already been done.” 

After some discussion the following 
committee on rules was selected for the 
ensuing year: T. E. Mitten, of Buffalo; 
E. C. Foster, of Lynn; W. E. Harring- 
ton, of Camden, and E. G. Connette, of 
Svracuse, the last-named gentleman to 
act as chairman. 

John I. Beggs: “A number of roads 
have been waiting for this association to 
perfect rules which might give uniformity 
of conditions for employés. The rules 
submitted are suitable for interurban 
lines, but unsuitable for large cities. I 
think there should be some representa- 
tives for large cities like St. Louis and 
Chicago. This committee is confined to 
the East. The rule compelling a car to 
come to a full stop when passing another 
car is impracticable in a large city. I 
ean not understand who made such rules.” 

President Vreeland: “It has been my 
experience that it is wise to appoint com- 
mittees from a section of the country 
where members can get together and hold 
meetings. Questions connected with 
such work are generally covered in a 
satisfactory manner by correspondence, 
inasmuch as additional members would 
make no difference to the committee. The 
chair will follow the suggestion made bv 
Mr. Beggs and appoint Mr. Robert C. 
McCulloch, additional 
member.” 
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Colonel N. H. Heft presented the re- 
port of the committee on standardizing 
of apparatus, which was accepted. 

Colonel Heft stated that the commit- 
tees recommendations were in line and 
largely duplicated the standards of the 
Master Car Builders for rails, axles, 
journals, brasses, wheele, brake shoes, 
brake heade, etc. 

President Vreeland said all appreciated 
the importance of this committee’s work. 
The era of consolidation is at hand, and 
we will find many roads under the same 
management with different standards. 
As the chairman stated, the standards 
selected by the committee are established 
standarde of the United States through 
the M. C. B. rules. It is hardly worth 
while, therefore, to take time in discussion 
of the report. 

Paper on “Steam Turbines,” by E. H. 
Sniffin, elicited interest, and the discus- 
sion was participated in by Messrs. Heft, 
Beggs, Mailloux, Sniffin, Palmer, Arnold, 
Wyman and others. 

The steam turbine, said Mr. Sniffin, 
was not as young as it looked, its opera- 
tion being neither new nor novel, al- 
though ite application, in its present sev- 
eral forms, to commercial power genera- 
tion is the achievement of recent years. 

The author considered the ` general 
character of the turbine as a type of mo- 
tor, contrasted with the piston engine, 
illustrating his remarks by illustrations 
and curve sheets. He detailed a number 
of interesting installations of steam tur- 
bines with data relative to the efficiency 
and the advantages of small floor space 
and its ability to vary but little over 
wide ranges of load. It was shown that 
with a unit as small as 400 kilowatts, a 
result of 14.47 pounds of steam per brake 
horse-power per hour may be obtained, 
corresponding to less than 1334 pounds 
per indicated horse-power. As the units 
become larger, the turbine is brought 
into comparison with the best steam en- 
gine practice. Here it still preserves its 
uniform efficiency, and its practical ad- 
vantages are no less evident. 

The running of direct-connected alter- 
nating-current generators in parallel has 
come to be a frequent requirement, but its 
accomplishment has been anything but an 
exact science. It was obviously not the 
work of the tvro to introduce into two or 
more units the identical conditions that 
will convert reciprocating motion into 
synchronous rotating motion, correlating, 
as he must, the features of governing 
functions, inertia of reciprocating parts, 
flywheel weights, and radius and the like, 
and it becomes evident that where suc- 
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cessful parallel running is achieved, it 
is the triumph of skill not only in de- 
sign, but in the handling of the machinery 
itself. 

The difficulties, he thought, cease with 
the turbine. There is no fluctuation of 
angular velocity. There was but one di- 
rection of motion, with no element to de- 
tract from even turning moment, and 
due to its speed there was stored up more 
flvwheel effect than was present in the 
piston engine. 

The report on “Damage Claims,” by 
Mason B. Starring, was read and the dis- 
cussion was by Messrs. Beggs, Sloan, 
Bean and others. 

The successful adjustment of damage 
claims, said Mr. Starring, depends largely 
upon the personal equation. The per- 
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sonality and mental characteristics of 
claimant and adjuster are the prime 
factors in all settlements. No matter 
how fair a corporation may be, may ite 
adjuster be ever so able, yet if the claim- 
ant is so constituted as not to know fair- 
ness when he meets it, or so determined to 
bilk the company that no reasonable 
amount will appeal to his sense of right, 
then an adjustment must fail and resort 
be had to law. _ 

The paper on “Discipline of Employés,” 
by W. A. Satterlee, was read and dis- 
cussed by Mr. Harrington. : 

This subject, the author said, was re- 
ceiving a great deal of attention from 
operating railway companies. He knew 
of no single change in the old methods 
of operation but one that should receive 
a more hearty support from all than some 
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standard system of rating the merits and 
demerits of employés, supplementing his 
remarks by an enumeration of the ac- 
counts which should be accredited for each 
phase of careful or careless service. 

The paper on “Signals,” by George W. 
Palmer, Jr., was read and discussed by 
Messrs. Potter, Wasson and others. 

This paper was a brief communication 
upon the possible improvements which 
seemed to be necessary due to the evolu- 
tion of electric and steam railroad prac- 
tice. 

The author felt that too much stress 
could not be laid on the necessity of giv- 
ing careful attention to the proper erec- 
tion and maintenance of the signal lines 
and devices. Regular and careful inspec- 
tions of all parts of the systems should 
be made, and everything done which 
might be necessary to keep it at all times 
in the best condition. 

The usual votes of thanks to the re- 
tiring officers, local committees, the press 
and the exhibitors were passed with much 
enthusiasm. | 3 

The following officers were elected: 

President: Jere C. Hutchins, presi- 
dent of the Detroit United Railways, De- 
troit. , 

Vice-presidents: First, W. Caryl Ely, 
president International Railway Com- 
pany, Buffalo; second, W. Kelsey Schoepf 
president Cincinnati Traction Company ; 
third, P. S. Arkwright, president Georgia 
Railway and Light Company, Atlanta, 
Ga. 

Secretary and treasurer: T. C. Pen- 
nington, secretary Chicago City Railway 
Company, Chicago. 

Executive committee: H. H. Vreeland, 
president Metropolitan Street -Railway 
Company, New York; R. T. Laflin, gen- 
eral manager Worcester Consolidated 
Street Railway Company, Worcester, 
Mass.; Andover Radel, vice-president 
Middlesex: & Somerset Traction Com- 
pany, Bridgeport, Ct.; Walter P. 


Read, vice-president Consolidated Rail- 
way and Power Company, Salt Lake 
City, Utah; William J. Hield, general 
manager Irwin City Rapid Transit Com- 
pany, Minneapolis, Minn. 

The only invitation for the next meet- 
ing was from Chattanooga. A commit- 
tee was appointed to decide as to the 
place of the next meeting, and whether 
Chattanooga would be accepted. The 
convention then adjourned until the ban- 
quet in the evening at the Cadillac Hotel. 

The banquet was a very enjoyable af- 
fair, a number of ladies gracing the oc- 
casion with their presence. The banquet 
speakers were numerous and spoke in- 
terestingly and eloquently. 

This has been a great oi ica 


486 


ELECTRIC EXPRESS AND PACKAGE 
DELIVERY.* 


BY GEORGE W. PARKER. 


The establishment of the electric serv- 
ice is a boon to interurban towns, to 
which lines are being rapidly extended in 
all directions within a radius of from 
75 to 100 miles, and in a great many 
cases reaching towns and villages which 
have never heretofore enjoyed a railroad 
connection, or at the best, in a round- 
about way entailing great delay and al- 
most prohibitive expense. Electric serv- 
ice has also made next-door neighbors of 
communities between which, before its es- 
tablishment, even wagon communication 
was not satisfactory or feasible, so that 
the electric service may justly be regarded 
as the chief factor in suburban progress, 
though not yet a decade old. 

To the lay mind, the express and parcel 
business of the electric line or system 
would appear to be an additional and 
profitable use of the franchise, involving 
no additional expense beyond suitable 
rolling stock and the necessary train 
crew, but my experience has been that the 
operating expense tends to become greater 
than that of the passenger service, for the 
latter calls for no local stations or agents, 
the company assuming no responsibility 
before the passenger has teen sighted and 
after he alights, while it does become an 
ensurer of freight or express from the 
moment of the giving of a receipt until 
it has taken one, thus necessitating a 
salaried agent and suitable depot facili- 
ties, stationery, etc. 

In addition to the foregoing handicap to 
a profitable operation of the express serv- 
ice, I find myself confronted, in Detroit, 
by an ordinance which prohibits the use 
of trailers, and worse still, which levies 
a tax of $1 per car per round trip, re- 
gardless of whether the car is empty or 
loaded. This tax is a radical departure 
from the good old days when the town or 
its public-spirited citizens gladly raised a 
bonus to encourage a railroad connection 
and then considered themselves highly 
favored. | 

The management of a system should 
show a proper appreciation of the impor- 
tance of the express department, and its 
bearings on the continued and increasing 
prosperity of the system, in the building 
up of an interurban patronage, for it 
seems a necessary conclusion that the 
out-of-town dwellers will avail themselves 
of the mail-order and. telephone facili- 
tics of the large city stores because of the 
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convenient and speedy electric express car 
delivery to their doors, and the habit once 
formed of sending their shipments or 
orders vtu the electric express car must 
eventually result in more frequent trips 
on passenger cars for personal and wider 
selections of their requircments. 

But it must not be assumed that all 
branches of the system, or even all towns 
and villages on a branch, warrant the es- 
tablishment of an electric express service. 
The population, situation, products and 
future of each individual place, and the 
competition of existing steam roads, if 
any; also the old-established express com- 
panies must be carefully weighed, or that 
terrible ledger must be faced at the end 
of the year. 

To secure and hold the favor of the 
public I have found it necessary to insist 
upon and maintain high-class service, 
which means all the little details of care- 
ful handling, prompt transit and cour- 
teous treatment. This naturally calls for 
the cooperation of the entire management, 
especially in the operating department, 
and the personal attention of the general 
express agent and his assistant, at all 
hours, ‘in all kinds of weather, and the 
ability to avert disaster when least ex- 
pected. But he must not at any time 
neglect his office, to which all matters per- 
taining to the handling of express should 
be referred, and from which all instruc- 
tions as to rates, claims, complaints, etc., 
should issue. The best results can be only 
obtained by the employment of a travel- 
ing express agent, whose special duties 
should be the soliciting of business and 
the securing of routing orders from con- 
signees on shippers, which routing orders 
are instructions to shippers to forward all 
shipments in connection with the electric 
express. 

The traveling express agent should 
have an open ear for all complaints, 
diplomacy and a knack of handling peo- 
ple so he can always retain their friend- 
ship. In addition to the above, the travel- 
ing express agent should have the over- 
sight of the local agents at the various 
points, who are usually subject to frequent 
lapses by reason of inexperience. He 
should, moreover, be capable of acting as 
trainmaster in the proper distribution of 
rolling stock, especially in case his road 
or system should be so unfortunate as to 
be in the vicinity of the sugar-beet busi- 
ness or in close proximity to freight of 
that character. 

Where the system includes leased or 
other lines, in addition to its own, a cen- 
tral freight or express depot and a joint 
agent are absolutely necessary as a meas- 
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ure of economy and the proper handling 
of the business. At Detroit, the most 
important thing to contend with has been 
the expense of handling, which prior to 
the consolidation of the electric lines was 
cared for through three separate depots. 
For instance, express from the rapid rail- 
way system was handled through one 
depot; that from the Detroit & Pontiac, 
Detroit & Wyandotte, Detroit & North- 
western and the Detroit, Rochester, 
Romeo & Lake Orion roads through an- 
other depot, and that express for the De- 
troit, Ypsilanti, Ann Arbor & Jackson 
Railway through yet another. This en- 
tailed an expense for each depot of an 
agent and staff, which till only recently 
has been changed and the stations con- 
solidated in one large joint depot, now 
located on the corner of Fifth and Con- 
gress streets, in close proximity to depots 
of steam roads and navigation companies, 
thus also decreasing cartage expense 
where interchange is necessary. 

The building is 45 by 195 feet. On 
one side is the team track or driveway, 
where freight is received and delivered. 
On the east side of the shed there 
are double tracks with accommoda- 
tions for four cars on each track, 
with ample room for switching. The in- 
terior of the shed is clear of all posts, 
thus giving ample floor space necessary 
for prompt receiving, sorting and loading 
the express and freight. ‘There is also 
cold storage for the protection of perish- 
able goods during the winter months. 

The joint expresa agent who would 
have charge of a depot of this kind must 
of necessity be an experienced railroad 
man, also an accountant of no mean 
ability, as the duties covered are mani- 
fold, from the handling of a truck on a 
pinch, in the depot, to the settlement of 
his station accounts, which latter job be- 
comes complicated at times from various 
reasons, such as change in rates, errors 
of agents, careless checking and hand- 
ling of freight, etc. 

It may be asked to what class of freight 
or express should an electric service be 
confined? In this part of the country the 
electric express service may be said to 
have its origin in the transportation of 
milk, which was originally handled in the 
small compartment on passenger Cars re- 
served for baggage, but which has now 
grown to such proportions as to tax daily 
the capacity of entire cars. 

In the handling of milk our experience 


has been that the best results are obtained 


by the issuing of milk tickets, which are 
consecutively numbered, and taken into 
account through the cashier’s office. These 
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ticketg resemble our ordinary shipping 
tag; they are perforated in the middle, 
the lower portion being detached by the 
conductor carrying the cans when filled, 
and the other portion being left on to pass 
the empty cans on return trip. This 
shows the point of shipment, shipper, 
destination and to whom consigned; this 
information being on both portions of 
ticket eliminates the possibility of errors 
in delivery of cans when either filled or 
empty. These milk tickets are charged 
for at so much per ticket, according to 
distance the milk is to be carried, and by 
their use assures protection from loss 
through bad accounts. 

It may be added that the conductor, 
when accepting shipments of milk, notes 
carefully that there is a ticket for each 
can. After the shipment is loaded he de- 
taches the lower portion and encloses same 
to the auditor at the end of his trip with 
regular way-bill showing full particulars 
of cans loaded, ticket numbers, con- 
signees’ names, etc., who in turn checks 
over the number of tickets enclosed, and 
if any irregularities, promptly advises the 
general express agent who takes the mat- 
ter up with the conductor for explanation. 

‘When delivering the full cans on ar- 
rival at destination, the upper portion of 
ticket is left on the full can, which por- 
tion must be on the can when it is to be 
returned for refilling, otherwise the con- 
' ductor should not accept it until a ticket 
ig provided. These instructions are neces- 
sary on the return empties, otherwise 
there is possibility of your service being 
imposed upon, through unscrupulous milk 
dealers sending their milk in by wagon 
or steam road, and leaving your line to 
carry the empties back free of charge. 

The question may be asked, what is done 
with the last portion of the ticket? This 


portion is left on the can until the con- 


ductor starts to distribute cans along the 
line, when this portion is detached and 
also returned to auditor at the end of 
trip, and handled in the same manner as 
the first portion. 

Tapping a great deal of territory that 
has hitherto had no railroad connection 
has necessarily thrust upon the electric ex- 
press service at Detroit a class of freight 
that ought not to be carried in equip- 
ment of that character, and which can 
not be discriminated against, the rates 
charged being governed by railroad 
tariffs for similar class of freight are in 
some cases insufficient and therefore un- 
satisfactory from the revenue standpoint. 

It may be interesting to know how the 
express is handled on the system in this 
vicinity, so the following is a brief out- 
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line: For use in this service a full set of 
blanks has been designed and prepared 
with care. The shipper fills in the re- 
ceipt, showing the date, from whom 
received, to whom consigned, destination 
and a complete list of articles making up 
the shipment. This receipt is made in 
duplicate, a carbon copy being. taken. 


The Detroit United Railway receives the 


property “subject to the conditions on 
the back hereof,” which are in the form 
usually adopted by common carriers. 

When express is received at the depot 
it is checked in on this shipping bill, or 
that part of the form marked “duplicate.” 
If the shipment agrees with the shipping 
bill, the original is receipted by the 
checker signing agent’s name with the 
checker’s initials. This receipt is retained 
by the shipper, and the duplicate is kept 
by the company and the shipment re- 
checked into car, thus giving the com- 
pany a double check on each shipment. 
Any exceptions as to shipment being in 
bad order, etc., are noted on these ship- 
ping bills, thus enabling the company in 
case of claim to know the exact conditions 
the goods were in when received and for- 
warded. 

After goods have been received and 


- loaded into express cars they are then 


billed out on a way-bill, this form being 
printed in three sizes—quarter sheet, half 
sheet and full sheet—the latter being 
1214 by 16 inches. The way-bill is the 
same. as express and railroad way-bills, 
forwarding point, destination, date of 
shipment and way-bill number showing 
in proper places. The way-bill numbers 
are arrived at by commencing with No. 1 


-the first of each month, and numbering 
_them consecutively until the end of the 


month. This way-bill number is used as 
reference in all correspondence relating 
to any particular matter coming up in 
regard to any shipment covered by 
this particular way-bill, The facts 
shown on the way-bill are designated by 
the headings of the various columns, 
which includes consignor, consignee, num- 
ber of packages, description, weight, rate, 
charges, advances, amount prepaid and 
total to collect. 

The rate is taken from the company’s 
regular express tariff, which is governed 
by the rules of the official classification. 

The rate on the different commodities 
handled are according to the value, di- 
mensions and weight of each article. For 
example, shipments of glassware, furni- 
ture or any articles liable to damage from 
breakage are given a much higher rating 
than articles that are packed in such a 
manner as to occupy less space in the ex- 
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press car and which will weigh more than 
the articles first mentioned. 

After this way-bill is complete, it is 
then copied in a tissue book, one extra 
tissue being taken. These extra copies 
are forwarded to the auditor daily, who 
checks the weights, rates and extensions, 
and files the tissue copy for ‘future 
reference. | 

On arrival of the shipment at its desti- 
nation the receiving agent checks the 
various shipments billed to his station 
from the original way-bills, noting ex- 
ceptions, if there be any, as to conditions 
of express when received from car. In 
case of there being any articles damaged, 
over or short, the receiving agent makes 
report of the fact on a special form, fill- 
ing in the information called for in the 
various blank spaces. This form is made 
out in duplicate, the original being sent 
to the forwarding agent for his report, 
on that portion of this form designated, 
“forwarding agent answer following 
questions.” This enables the forwarding 
agent to adviee the receiving agent to cor- 
rect, in case of error in billing, and what 
course to- pursue in case of overs and 
shorts. 

When money has been collected by the 
receiving agent he makes an entry of it 
in his cash book. Agents make daily re- 
mittances of money collected, holding in 
the cash drawer only a small amount for 
change. 

This system for the express service on 
electric lines radiating from Detroit was 
adopted with a view to handling express 
and all accounts relating thereto in as 
simple, practical and systematic a manner 
as possible. 

Baggage is no longer carried in and 
out of Detroit on regular passenger cars, 
but follows on the next express car at a 
uniform rate of twenty-five cents per 
piece not exceeding 150 pounds. Where 
the actual weight exceeds the latter- 
mentioned minimum, the first-class rate 
named in the express tariff is applied 
from and to the point to which baggage 
is going at actual weight. This arrange- 
ment was necessary on account of the ad- 
ditional expense involved in the handling 
of baggage and the low passenger rates in 
effect which would not allow of a free 
checking system. ) 

There is a future in the parcel feature 
of the business, if properly conducted, 
which problem we have not yet been able 
to solve to our satisfaction, owing in a 
measure to the peculiar conditions exist- 
ing at this point. Under our present ar- 
rangement we are accepting parcels 
weighing from one to fifty pounds for a 
minimum charge of fifteen cents going 
to points within a radius of forty miles, 
and a charge of twenty-five cents when 
going to points beyond forty miles. This 
charge, it must be understood, is for the 
electric express service only, with a slight 
additional charge for cartage in case the 
consignee wishee package delivered. 
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Exhibitors at Detroit. 


Electric Railway Men Inspect an Interesting Three =- Day Industrial 
Exposition. 


[Special Telegram to the ExvzectricaL Revigw.] 

Detroit, October 10—The second day 
of the convention was devoted to visiting 
the various exhibits. It was an interesting 
and progressive show. Praise for the en- 

terprise of exhibitors was heard on all 
sides. 

The exhibits at the convention of the 
American Street Railway Association 
were very attractive, and both in numbers 
and claborateness were equal if not 
superior to those at any previous gather- 
ing. Among the many manufacturers 
who were represented were the following: 

The H. W. Johns-Manville Company, 
represented by J. W. Perry, manager, 
F. E. Meek and S. Finnen, of Chicago. 
The company was also represented by 
W. A. Buddeckie, St. Louis; D. T. Dick- 
son, E. B. Hatch and W. A. White, of 
Johns-Pratt Company, Hartford, Ct. 
This company had an exhibition of over- 

. head trolley equipments, Sache “Noark” 
fuses and Manville steam magnesia cov- 
erings. 

The American Steel and Wire Company 
was represented by W. C. Bogue, G. S. 
Knight, Jr., of Chicago; F. A. Keys, New 
York, and T. H. Sheppard, of Worcester. 

The Gold Car Heating Company, New 
York, was represented by D. G. Gold, 
president ; J. E. Ward and Frank Cahill. 

The Standard Paint Company, New 
York and Chicago, was represented by 
J. C. Shainwald, manager of the Chicago 
office, and B. C. Beckwith and D. R. 
Willard, Chicago. This company dis- 
tributed handsome souvenir card-cases. 

George Cutter, of Chicago, was present. 

The Sterling Varnish Company, Pitts- 
burg, Pa., was represented by A. S. King 
and S. C. Schenck, of the Pittsburg 
office. 

The Kellogg Switchboard and Supply 
Company, Chicago, exhibited a line of 
telephone apparatus adapted for street 
railway service. The company was repre- 
sented by F. L. Martin, manager of the 
publishing department, and R. H. Man- 
son, of the enginecring department. 

The National Carbon Company, Cleve- 
land, Ohio, exhibited carbon brushes. The 
company was represented by N. C. 

Cotabish, sales manager, and R. H. 
Mickey. 

The Partridge Carbon Company, San- 
dusky, Ohio, exhibited special street rail- 
way car motor brushes. The company 
was represented by James Partridge. 


The Le Valley Vitae Carbon Brush 
Company, New York city, exhibited ite 
special type of motor brushes. The com- 
pany was represented by J. V. Clarke, 
treasurer. 

The Morris Electric Company, New 
York city, which company is now oper- 
ated by the new corporation, the Ameri- 
can Union Electric Company, had an 
elaborate exhibit of its products which 
includes the Fountain junction boxes, 
Morris rail-bonds, fare registers, the new 
motorman’s seat recently adopted at Buf- 
falo on street cars, and other electric 
light and railway 
products. This com- 
pany was represented 
by Elmer P. Morris, 
treasurer ; John Foun- 
tain, Jr., and E. 
Packer. | 

Mr. Luther Stier- 
inger, the electrical — 
engineer of New York 
city, was present at 
the convention. 

The Van Dorn- 
Elliott Electric Com- 
pany and the Van 
Dorn - Dutton Com- 
pany were exhibitors, 
and both companies 
were represented by 


Messrs. Dutton and 
Elliott. | 
The Maltby Lum- 
ber Company, Bay 


City, Mich., exhibited 
specimens of railroad 
ties from its yards, 
and was represented 
by Messrs. T. A. and A. Maltby and 
Reynolds. This company wes also repre- 
sented by the Misses White and Mc- 
Farland. 

The Electric Storage Battery Com- 
pany, Philadelphia, exhibited interesting 
types of accumulators as made for street 
railway station service. This company 
was represented bv Charles Blizard, sales 
manager; J. L. Woodbridge, engineer 
sales department; G. H. Atkins, Chicago; 
E. V. Stebbins, Cleveland; R. H. Klan- 
der, St. Louis, and also by Joseph E. 
Lockwood, president of the Michigan 
Electric Company, Detroit, and Harold 
Jaman. A pamphlet showing electric 
railway installation of storage batteries 
was distributed. 
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The Milwaukee Electric Company, 
maker of dynamos and motors, was rep- 
resented by John F. Blair. 

The Craighead Engineering Company. 
Cincinnati, exhibited a complete line of 
railway supplies and electric light sup- 
plies. The company was represented by 
Claude Johnson, sales agent, and A. E. 
Payne, engineer. 

Eugene Munsell & Company, New 
York and Chicago, manufacturer of 
mica insulating products, was represented 
by Charles E. Coleman, manager of the 
Chicago office. 


The Dearborn Drug and Chemical 


Company, Chicago, exhibited boiler com- 
pounds and lubricants, and was repre- 
sented by R. F. Carr, W. B. McVicker, 
G. W. Spear and Otto L. Flugel. 


A CORNER IN THE EXBIBITION HALL, AT THE CONVENTION OF THE 
AMERIOAN STREET RAILWAY ASssociATION, DETROIT. Mics., VIEW 
FROM THE GALLERY. 


The Gould Storage Battery Company, 
New York, exhibited specimens of vari- 
ous sizes of Gould batteries and photo- 
graphs of street railway battery and 
booster installations. The company was 
represented by W. W. Donaldson, sales 
manager; E. L. Draffen, Chicago, and 
A. B. Herrick, engineer. 

John F. Blair, of Detroit, represented 
the following companics: The Consoli- 
dated Engine-Stop Company, New York; 
the Watertown Engine Company; J. W. 
Ruger Manufacturing Company; Ameri- 
can Circular Loom Company, Chelsea, 
Mass. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., was repre- 
sented by Dr. F. A, C, Perrine, president, 
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and Mesers. Van Deventer, Arnold, 
Beggenthall, Dodd, Rushmore, Hough 
and Ray D. Lillibridge. This company 
exhibited a complete substation, includ- 
ing rotary three-panel switchboard, in- 
struments, circuit-breakers and switches. 

The Christensen Engineering Com- 
pany, Milwaukee, exhibited some of its 
new electrical machinery, including two 
150-kilowatt, three-phase, 200-volt alter- 
nators; thirty-horse-power, 500-volt, open 
steel motor; four-horse-power, 500-volt 
enclosed motor, and also its standard 
street railway apparatus. The company 
was represented by F. C. Randall, mana- 
ger; J. C. Cunningham, J. J. Neff, J. F. 
Dixon, Jr., J. H. Denton, W. W. Power, 
Wm. Gobel, H. N. Ransom, J. J. Riley, 
J. E. Eldred, Jr., C. P. Tolman, N. A. 
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exhibited a full line of octagonal poles 
and round juniper poles. This company 
was represented by E. G. Chamberlin and 
F. L. Merrit. The company distributed 
octagonal pencils as souvenirs. 

The Okonite Company, New York, 
and the Central Electric Company, Chi- 
cago, were represented by George A. Mce- 
Kinlock and others of his staff of the 
latter company. | 

The John A. Roebling’s Sons Company 
was represented by Henry L. Shippy and 
M. L. Cockey, of New York, and Geo. C. 
Bailey, of Chicago, and Messrs. Swan, 
Tingley and Conover. 


The Standard Underground Cable 
Company was represented by J. R. Wiley, 
H. P. Kimball, A. A. Anderson and F. 8. 
Viele. This company, on October 20, 
opens new mills for manufacturing cop- 
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Christensen, Charles D. Knight, W. L. 
Waters, J. C. James, W. J. Richards and 
F. L. Hutchinson, manager of electrical 
sales. 
The General Supply Company, New 
York, was represented by A. B. Dalby. 
The J. M. Atkinson Company was rep- 
resented by Mr. Atkinson in person. 
The Continuous Rail Joint Company, 
Newark, N. J., was represented by Gen- 
eral Manager Braine and Messrs. B. M. 
Barr, Chapman, McGough and Allen. 
Mr. B. S. Barnard represented the 
Standard Vitrified Conduit Company, 
with headquarters in Parlor E at the 
Cadillac, and distributed attractive cir- 
culars to a great many callers. 


The Standard Pole and Tie Company 


per, weather-proof, magnetic and rubber- 
covered wires. 

The Buckeye Electric Company, Cleve- 
land, Ohio, manufacturer of incandescent 
lamps, was represented by M. K. Eyre. 

Albert J. M. Anderson Manufac- 
turing Company, Boston, was represented 
by Ernest Woltman, and exhibited a new 
overhead trolley device. 

The Standard Varnish Works, New 
York, was represented by John C. Dolph, 
manager insulating department, and dis- 
tributed attractive aluminum souvenirs. 

The Chase-Shawmut Company, Boston, 
was represented by F. D. Mortimer, and 
exhibited new types of rail-bonds. 

The D. & W. Fuse Company, Provi- 
dence, R. I., was represented by A. Hall 
Berry, New York manager, and exhibited 
non-arcing fuses. 


The F, H. Lovell & Company, New 
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York, was represented by A. Hall Berry, 
general manager, exhibiting line equip- 
ments. 

The Waclark Wire Company, New 
York, was represented by H. F. Sanville, 
Philadelphia manager. 

The F. Bissell Company, Toledo, exhib- 
ited cables and conduits. 

The Crocker-Wheeler Company, Am- 
pere, N. J., was represented by P. A. 
Bates, assistant secretary, Ampere, N. J.; 
Julian Roe, Chicago manager; F. B. De 
Gress, New York manager; W. H. Wiss- 
ing, St. Louis manager; W. F. Sullivan, 
Cleveland manager; W. J. Hartwig, De- 
troit agent; C. W. Startsman, Ampere. 
This company gave a trolley trip to 
Rochester power plant, over the Flint di- 
vision of the Detroit United Railwaye, 
Thursday afternoon, which plant it 
equipped. Several special cars were filled 
with guests. 

The J. G. Brill Company, Philadel- 
phia, was represented by Messrs. J. A. 
Brill, D. B. Dean, W. H. Heulings, George 
Haskell, S. M. Curwen, and exhibited 
modern cars and trucks. 

The General Electric Company’s repre- 
sentatives were, among others, General 

Eugene Griffin, and Messrs. Lovejoy, 
Mahoney, Beach, Barry, Pierce, Rosen- 
thal, Mullin and Gale. This company’s 
exhibit occupied 2,000 square feet, and 
the principal feature was the exhibition of 
type “M” controllers used on the Man- 
hattan Elevated Railroad, New York. 
Railway motors of many types, new type 
third-rail shoe, electric air compressors 
with automatic governors, type “H” oil- 
break switch, 300 amperes at 12,000 
volts, direct and  alternating-current 
rotary converter, panele, standard types, 
and much smaller railway apparatus were 
shown. An interurban car, equipped 
with type “M” controllers and General 
Electric system throughout, carried visit- 
ors around the city. 

The Ohio Brass Company, Mansfield, 
Ohio, was represented by F. B. Black, 
president: C. K. King, secretary, and 
Messrs. Harwood, Wilkinson, Mead, Gar- 
land, Uthoff, Schwable, Manfred and 
Bunting. This company exhibited a 
complete line of all-wire rail-bonds, over- 
head trolley line equipments and brass 
and copper products. 

H. F. Sanville, Philadelphia, was pres- 
ent, representing a half dozen manufac- 
turing companies. | 

Thomas H. Grier, Chicago, repre- 
sented the American Circular Loom Com- 
pany, of Boston; the Nungesser Battery 
Company, and other interests. 

Harry P. Brown, New York, was 
present in person, accompanied by several 
representatives. His exhibit was equipped 
with a 3,000-ampere testing apparatus, 
and he permitted visitors to have facili- 
ties for testing bonds, switches, circuit- 
breakers, fuses, etc. 

The National Battery Company, Buf- 
falo, was represented by J. P. Devine, 
vice-president. The company ie now 
placing new types of its battery on 
the market and can supply batteries of 
all sizes, It has a large establishment at 
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Electrical Notes from 


N ELECTRIC traction system haa 
A lately been installed in Paris, 
which combines the electric loco- 
motive using accumulators and the trolley 
system. For some years past the Paria- 
Arpajon Company operated a suburban 
road which extended from the fortifica- 
tions as far as Arpajon, a distance of 
seventeen miles, using trains drawn by 
small steam locomotives. At a later 
period trains were run within the city as 
far as the Odeon, but as steam traction 
was not allowed in the city the company 
was obliged to use compressed air loco- 
motives, which took the trains into the 
city and vtce versa, and outside the walla 
they were coupled to the steam loco- 
motives. The trains used inside the city 
were made up generally of four cars of 
forty places each, and for the suburbs 
this number was increased to six cars, 
using a steam locomotive of twenty-five 
tons. The system had the disadvantage 
of using large trains which ran at infre- 
quent intervals, and consequently the 
number of passengers carried out of the 
city was inferior to what it would be if 
smaller and more frequent trains were 
used. Accordingly, it was decided to use 
electric traction for the traffic inside the 
city, and also in part for the suburbs, the 
new system working in connection with 
the old, and perhaps in turn to replace 
it altogether. In the present system elec- 
tric locomotives worked by accumulators 
are used for the traffic inside the city 
limits, and the trolley is employed for the 
suburban line. Inside the city the train 
is made up of a locomotive and a trolley 
car, as will be noticed in the engraving. 
Here the trolley car acts as a trailer and 
has its pole lowered. In times of heavy 
traffic a trailer of the same size as the 
trolley car is added. The train, traversing 
the city, arrives at the fortifications, 
where the electric locomotive is un- 
coupled and run into the station, and the 
trolley car proceeds to the suburbs using 
the overhead line which commences here. 
In the meantime the electric loco- 
motives are recharged at the station, and 
when a trolley car or train comes in from 
the suburbs a locomotive is run out 
and coupled to it for the passage through 
the city. At present the electric system 
is used as far as Antony, a distance of 
seven miles. 

The electric plant, which is installed in 
the same building as the air-compressor 
plant, contains at present two direct- 
connected charging groups of 300 horse- 


(By Our Special Correspondent.) 


power each. The dynamos of the 
Schuckert type have 225 kilowatts ca- 
pacity and work at 550 volts. The elec- 
tric locomotive, which is one of the novel 
features of the system, is of a very simple 
and substantial build and resembles a 
short car. The inside floor space is en- 
tirely occupied by the batteries, which 
are contained in eight boxes of water- 
proof wood. The boxes are not removed, 
but the batteries are charged in place by 
a cable which connects them with the 
main charging-posts. The accumulators 
are of the Tudor pattern, and a loco- 
motive contains 240 cells of 110 ampere- 
hours.. The locomotives have two axles 
without separate trucks, and on each 
axle is mounted a fifty-horse-power 
motor. At each end is mounted a dupli- 
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Europe. 


be obtained, the process may be used to 
advantage, and M. Stassano, a prominent 
engineer, has been making experiments 
for some time past in this direction. He 
now claims to have built an electric fur- 
nace which will produce iron of good 
quality on a commercial scale. Several 
furnaces of this kind are now in oper- 
ation in the Camonica Valley, and they 
receive current from a neighboring hy- 
draulic plant. Each furnace takes about 
500 horse-power. The heat required for 
the reduction is obtained from the arc 
and carbon is used only in the necessary 
quantities to bring about the reduction of 
the ore, as it is desired to economize the 
carbon.as.much‘as_ possible. The. furnace 
is of cylindrical shape and hasan open- 
ing in the eide for introducing‘the ma- 
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cate set of controllers. The batteries are 
recharged after each trip in order to keep 
them in good condition. For this the 
locomotives are run into the station and 
connected by the cables to a charging 
board which has four sets of terminals, 
so that four locomotives can be charged 
at once if need be. The trolley cars are 
mounted upon two Peckham trucks, each 
having a fifty-horse-power motor. The 
cars have a central entry, with first and 
second-class compartments on either side. 


According to the recent accounts the 
production of iron and steel in the elec- 
tric furnace has been making rapid prog- 
ress, and it is expected that before long 
several plants of this kind will be oper- 
ated on a commercial scale in different 
parts of Europe. In Italy especially, 
where fuel is scarce and water power may 


terial. At the top is a second aperture 
for the escape of the gases. The carbon 
electrodes enter at the sides and are some- 
what inclined. The outer enda of the 
carbons are provided with metallic col- 
lara to receive the current cables. The 
furnace is made to revolve about an axis 
which is slightly inclined from the ver- 
tical, so as to obtain a good mixture of 
the material. ‘The charge consists of 
iron ore, crushed or powdered, and the 
powdered carbon for the reduction. The 
melted iron collects at the base and is 
run out by a hole in the side just above 
the bottom of the furnace. The process 
requires about two horse-power per pound 
of metal. 


Newer still is a process used in Sweden 
for obtaining cast steel by the electric 
furnace. The experiments which have 
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been carried on at one of the large iron 
works at Gysinge for some time past have 
now proved successful, and the inventor 
claims that cast steel may be produced 
by the electric furnace which is superior 
in many respects to the ordinary steel. 
The first experiments were carried out in 
1900 with a small furnace installed by 
M. Kjellin, a prominent engineer, and it 
was found that a very good metal could 
be produced. In this case a dynamo of 
eighty kilowatts was used, and the fur- 
nace yielded 600 pounds of cast steel per 
twenty-four hours’ run. The furnace 
was a small one, however, as it took a 
charge of only 180 pounds of ore, and 
soon after a larger one was built which 
took 400 pounds. Using a dynamo of 
fifty-eight kilowatts, a run of 1,300 to 
1,500 pounds in twenty-four hours was 
obtained. In this furnace a charge of ore 
lasted three or four hours, and it thus 
took six or eight charges per day. In 
view of these results a new furnace has 
lately been constructed on a much larger 
scale to produce considerable quantities of 
metal. A hydraulic plant has been 
erected, and the current is furnished by a 
300-horse-power turbine set. The furnace 
has been built to receive a charge of two 
tons of material, and it is proposed to 
manufacture the steel on a commercial 
scale. The inventor claims that the steel 
thus produced is of superior quality, and 
it has an exceptional hardness and den- 
sity; at the same time it 1s homogeneous 
and shows a high breaking test. Its 
superiority to the ordinary steel is at- 
tributed to the absence of gases during 
its formation. Chrome and tungsten 
steels can also be produced by varying the 
nature of the charge. The tungsten steel 
makes specially good permanent magnets, 
and these are more powerful for a given 
size than ordinary tungsten steel. As to 
the cost of production it is stated that it 
is not higher than for the usual methods, 
especially where water power is used. 


Electric automobiles will no doubt be 
well represented at the coming exposition 
which is to be held at Paris from Decem- 
ber 10 to 25. In last year’s show a num- 
ber of interesting electromobiles were to 
be seen, and this year promises to bring 
out several of the new petrol-electric 
types on which several inventors are now 
at work. The Lohner-Porsche system, an 
Austrian type which has already been de- 
scribed, has been taken up in France by 
the Panhard & Levassoir firm, one of the 
most prominent of the Paris constructors, 
and it has already awakened a great in- 
terest. M. Jeantaud, another constructor 
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who has hitherto built only electric auto- 
mobiles, has also taken up the petrol- 
electric idea, and is now working on a type 
which he expects to bring out before the 
end of the year. The Kriger petrol-elec- 
tric machine, with which experiments 
were made early in the year, is now being 
improved and will doubtless be on exhi- 
bition. Several new types of storage bat- 
tery are also promised. The exhibits will 
be divided into sixteen general classes, of 
which the most important include auto- 
mobiles of all kinds, construction ma- 
terial, pneumatics, trucks and mechanism, 
motors, accumulators, etc., besides pub- 
lications and journals. The show will 
be held as before in the Grand Palaia, 
which although it has an immense floor 
space will no doubt be entirely occupied 
by the exhibits, as last year. The com- 
mission has arranged to have the exhibits 
insured, and has made strict rules as to 
the use of inflammable material. The 
Automobile Club, which is directing the 
affairs, is to award diplomas and medals 
in each class. It is expected that special 
customs regulations will be arranged for, 
so that foreign exhibits can be brought 
into France free of duty, provided they 
are exported after the show. 


At the recent congress of the French 
Association for the Advancement of 
Science, which has been held at Montau- 
ban, M. J. Rocca gave an account of the 
new Milan-Vanese electric railroad, which 
is now in successful operation. It will be 
remembered that the line starts from 
Milan, reaching Gallarete, which ia 
twenty-four miles distant; it is double 
track between these points. From the 
latter station there are three branches of 
single-track road, the first of which ex- 
tends to Porto Cerisio, twenty miles; the 
second to Laveno, nineteen miles, and the 
third to Arona, at twenty-two miles. The 
current is at present furnished by a steam 
plant, but a hydraulic station is now being 
erected near-by, which will use the water 
of the Tessin. The steam plant, which is 
located at Tornavento, contains at pres- 
ent three generating sets of 750 kilowatts 
each, giving three-phase current. The 
hydraulic plant is to have eight turbine 
and dynamo sets of the same capacity. 
The alternators give 13,000 volts which 
ig transmitted by overhead line to five 
substations along the route, where it is 
reduced to 650 volts direct current to 
feed the third-rail contact system. The 
line has been running successfully for 
some time, and M. Rocca gives some in- 
teresting details as to its operation. At 
present electric traction is in use on the 
Milan-Gallarete line (twenty-four miles), 
and on a part of the Porto Cerisio branch 
extending to Vanese, making a total of 
thirty-six miles. On the remainder of 
this branch the work is practically finished 
and the trains will soon be running. The 
other branches of the road have not yet 
been completed. The preliminary trials 
of the system were carricd out during the 
latter part of October last, and at first 


491 


the electric trains were run along with 
the regular steam trains, but as the elec- 
tric system worked well the steam trains 
were taken off, and at the end of the year 
the line was operated entirely by the elec- 
tric system. At first some difficulty was 
experienced in organizing the electric 
service, as the Milan-Vanese road con- 
tinued to form part of the regular rail- 
road system and had eight and one-half 
miles of track in common with the main 
trunk line from Milan to Turin, over 
which the traffic is heavy. Besides, as 
the road passes through several impor- 
tant industrial centres, it ia obliged to 
carry considerable freight and express 
matter, besides passengers and baggage, 
postal matter, etc. It was at first pro- 
posed to use trains made up of a motor 
car and trailer, while the electric loco- 
motive was reserved for the baggage 
trains. At present, however, a heavier 
train is used, which includes several pas- 
senger coaches of the railroad type, be- 
sides a light baggage car with postal com- ` 
partment. 

In time of heavy traffic the train is 
made up of four motor cars and four 
trailers, the motor cars being placed at 
the ends of the train. The electric loco- 
motive is used to form a train which com- 
prises two to four passenger coaches, two 
trailers and one postal car. It is pro- 
posed to build several new electric loco- 
motives of larger size, as well as a motor 
car especially fitted out for postal service. 
The latter will also have a baggage com- 
partment. This motor car can also be 
used for drawing several trailers. The 
present electric locomotive, of which but 
one has been built, can draw 150 tons 
at a speed of thirty miles an hour, while 
the new ones are to take a train of 300 
tons with a speed of forty miles. In the 
early part of the year there were twenty- 
three electric trains passing daily be- 
tween Milan and Gallarete. Of these, 
sixteen trains circulated as far as Vaneae, 
and included six trains made up entirely 
of passenger cars, eight trains with pas- 
senger and baggage cars and two trains 
which take passengers and express matter. 
Two of the trains are devoted to the high- 
speed service and make. the trip from 
Milan to Vanese, or thirty-six miles, in 
fifty-three minutes. These trains make 
only one intermediate stop at Gallarete. 
The express trains, of which eight are 
used, have a slower speed and make two 
additional stops. The number of trains 
was increased to thirty-two in the sum- 
mer, including seven special high-speed 
trains and ten express trains. The third- 
rail contact system has proved quite suc- 
cessful in this case and gave no difficulty 
at the high speeds which were used. No 
trouble has been experienced from the 
snow, as was feared. In fact the contact 
shoe, which slides upon the rail with con- 
siderable pressure, is sufficient to clear 
away the snow without the aid of extra 
brushes or scrapers. It is advisable, how- 
ever, to have two pairs of contact shoes 
so as to effectually remove the hardened 
snow from the rail. C. L. Duranp. 

Paris, September 27. l 
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EXHIBITORS AT DETROIT. 
(Continued from Page 489 ) 
Buffalo, which is well equipped. This 
company recently received large orders 
from the Narragansett Electric Lighting 
Company, of Providence, R. I. 

The Union Mica Company, manufac- 
turer of electrical mica products, was 
represented by Albert Korst. 

Rossiter, MacGovern & Company was 
represented by Frank MacGovern and 
J. W. Archer, of New York; R. J. Ran- 
dolph, manager of the Boston office, and 
J. A. Pearce, manager of the St. Louis 
office. 

The New Haven Car Register Com- 
pany was represented by W. W. Anthony 
and others, and exhibited a complete line 
of registers. 

The Triumph Electric Company, Cin- 
cinnati, manufacturer of dynamos and 
motors, was represented by L. B. Bryce. 

The Bullock Electric Manufacturing 
Company, Cincinnati, was represented by 
F. G. Bolles. 

R. W. Conant, Boston, exhibited line- 
testing outfits. 

The Sterling-Meaker Company was 
represented by J. H. Carson. 


The Western Electric Company, New 
York and Chicago, was represented by 


Messrs. Cobb, Harper and others. 

George C. Ewing represented the Nernst 
Lamp Company and street railway in- 
terests. 

Major Henry Clay Evans, of the Fed- 
eral Steel Company, was present and 
always attends these conventions. 

The Mechanical Boiler Cleaner Com- 
pany, Providence, R. I., was represented 
by Messrs. Alexander and Mason. 

The Phelps Company, Detroit, 
facturer of “Hylo”?” lamps, was 
sented by W. J. Phelps and others. 

The Shelby Electric Company, 
descent lamp manufacturer, was 
sented by Arthur Reid. 

The Stromberg-Carlson Company, Chi- 
cago, was represented by Messrs. J. J. 
Nate and Rousseau. 

The American Electric Heater Com- 
pany, Detroit, was represented by E. H. 
Scranton. 

The Gartof-Daniels Company, Keo- 
kuk, Iowa, was represented by J. V. Titus, 
secretary. 

The New Process Raw Hide Company, 
Syracuse, was represented by Mesars. 
Meachem and Vosburgh. 

The Helios-Upton Company, Phila- 
delphia and Chicago, manufacturer of 
storage batteries and arc lamps, was 
represented by Major Frank H. Clark, 
manager of the Chicago office. 

The electrical men of Detroit extended 
many courtesies to the visitors. Mr. J. E. 
Lockwood, president of the Michigan 
Electric Company, was constant in his 
attention to numerous friends. 

The Westinghouse Electric and Manu- 
facturing Company exhibited a rotary 
converter of the design used by the New 
York Rapid Transit Subway Construc- 
tion Company, and a complete multiple- 
control system on two cars, embodying 
compressor air controlling apparatus 
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with electromagnetic valves, and all other 
portions of the electric equipment for 
these cars. Complete line railway motores 
for city, suburban and interurban service, 
and various types of transformers, three- 
phase, induction motors, and much de- 
tailed railway apparatus. A large staff 
of Westinghouse representatives from 
the engineering department of the Pitts- 
burg offices and branch offices, and from 
all American and several foreign branches 
was present. S. H. G. 


——— aa 


The Ohio Electric Light Association. 


The following programme is announced 
for the tenth annual convention of the 
Ohio Electric Light Assoeiation to be 
held at the Crittenden Hotel, Columbus, 
Ohio, October 14-16, 1902. The con- 
vention will open at 9 a. M. Tuesday, 
with the meeting of the executive and 
other committees, which will be followed 
by the president’s address. The after- 
noon session will be devoted to a discus- 
sion of “The Present State of Meter De- 
velopment” and “The Proper Method of 
Handling Meter Departments.” Tuesday 


evening will be left open for entertain- 
ments. 

At Wednesday morning’s session a 
paper will be read by E. E. Keller, on 
“The Present Development of Steam Tur- 
bine Units.” This will be followed by 
discussion of the proper lines of reaching 
new business. 

At the afternoon session there will be a 
discussion of “Hot Water versus Steam 
Heating as an Adjunct to an Electric 
Light Plant.” Following this will be 
reading and discussion of topics suggested 
in the question box. 


In the evening an inspection trip will 


be made to the Ohio State University. 
Special features of interest to members 
will be displayed. The session Thurs- 
day will open with a discuasion 
of “What Is the Reliability, Regula- 
tion, Power-Factor and Efficiency of 
Present Forms of Alternating-Current 
Series Are Lighting Apparatus.” ‘The 
different systems will be considered. The 


_afternoon session will be devoted to un- 


finished business and entertainment. 


The special train over the New York 
Central and Michigan Central railroads, 
which left New York Tuesday afternoon 
of this week for the Detroit convention, 
was well patronized and arrived on time. 
A number of Boston people joined the 
train at Albany. Among those in the 
party, all of whom were from New York 
except otherwise noted, were: H. L. 
Shippy. M. L. Cockey, Frank MacGovern. 
John W. Archer, Charles Blizard, J. T. 
Cunningham, Stephen H. Goddard, W. J. 
Floyd, P. H. Peckham, R. H. Beach, C. C. 
Pierce, E. H. Mullin; Colonel N. H. 
Heft, New Haven, Ct.: Oren Root, Jr.; 
Charles Alexander, Providence, R. L; 
W. R. Reitzel, York, Pa.; R. H. Fraser, 
Schenectady, N. Y., and M. M. Garland. 
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GREAT BRITAIN ELECTRIC NOTES. 
(By Our Special Corresp mdent.) 
Profiting, no doubt, by the experience 


at Wolverhampton, two other, but smaller, 
municipal bodies have decided to try ex- 
perimentally the surface contact system of 
electric traction. The township of Tor- 
quay, as I stated in these notes at the 
time, originally decided upon the Kings- 
land mechanical surface contact system, 
which was described in the ELECTRICAL 
REVIEW last year, but it has since been 
found that the sandy nature of the soil 
in that Devonshire town is all against the 
utilization of the svstem. It is now pro- 
posed to experiment with the Dolter sys- 
tem. The report of the special committee 
of the town council, which was appointed 
to enquire into the matter, stated that the 
conduit system was not one which could 
be recommended, by reason of the great 
expense. The overhead trolley system was 
considered unsightly, although it was 
admitted that this svstem was compara- 
tively free from accident. At the same 
time, by its selection of the surface con- 
tact system, the committee no doubt had 
in mind the fact that the only fatality 
up to date on the Wolverhampton surface 
contact system has been one horse. At 
Swansea the Kingsland system, men- 
tioned above, has been decided upon. It 
may be mentioned that there is at pres- 
ent in Swansea a company running trol- 
ley lines with an average mileage, but 
the new lines will be constructed by the 
corporation, and the decision in question 
appears to be the result of a visit to the 
second Tramways and Light Railways 
Exhibition in July. 


A bit of stir is raised now and again 
by some local authority just embarking 
upon the responsibilities of electric sup- 
ply, advertising for an electrical engineer 
with the usual qualifications—if not more 
than usual—at a ridiculously low salary. 
A similar subject for “dog-day” discus- 
sion has been afforded by the town of 
Tonbridge, in Kent, advertising for such 
a man at £150 per annum. A short time 
ago the neighboring town of Tunbridge 
Wells sought a chief assistant at the pro- 
portionately munificent stipend of £50 
a year, and by this time the subject is a 
little bit worn over here. It certainly 
tends to put the profession in a poor light, 
but inasmuch as these particular situa- 
tions were both soon filled up, the only 
argument is that, like everything else in 
the world, electrical engineering is be- 
coming a little bit overcrowded, probably 
the result of the numerous polytechnics 
which have been instituted during the 
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past few years. But it does not always 
follow that the quality of the training is 
of the highest class, and this may event- 
ually be reflected in central station prac- 
tice. However, more able writers than 
myself have already dealt at great length 
with this state of things, and I merely 
refer to the matter as an item of news. 


No doubt some of my readers will 
recollect the novel electric railway built 
somewhere about the year 1896 by Mr. 
Magnus Volk along the seashore at 
Brighton, which at high tide had the 
running rails covered with the sea, the 
cars being mounted on a high trestle ar- 
rangement, which also was in the water 
at high tide to a depth of several feet. 
For some reason or other, however, the ar- 
rangement does not appear. to have been 
a complete success financially, and it is 
now to be dismantled and substituted by 
another line running on a viaduct close 
to the chalk cliffs, and when completed 
there will be no necessity for the trestle 
cars to be employed. In fact, ordinary 
tramears will be used, and there is some 
talk of utilizing the original elaborate 
saloon cars as shelters on the pier. Mr. 
Volk, the owner of the line in question, 
was several years endeavoring to get the 
sanction of the Brighton town council 
to the original line, and he is to be sym- 
pathized' with that it has not been more 
successful from a pecuniary point of view 
to repay him for much good work as a 


pioneer of electric traction in Great 
Britain. 


If there is one place more than another 
in Great Britain where electric traction is 
making great headway it is in Lancashire, 
where the effect of its competition is being 
keenly felt by the steam railway com- 
panies, which, in more than one instance, 
have been forced to issue reduced sched- 
ules of fares and to offer various other 
advantages in the shape of season tickets, 
etc., to retain their traffic. One of the 
chief factors in this state of unrest has 


been the South Lancashire Tramways 
Company, which has now a tramway line 
running from Liverpool to St. Helens— 
an hour’s ride—for which journey the 
fare is something like half that 
on the ordinary railways. This com- 
pany has Parliamentary sanction to a 
huge mileage in this locality, and the 
steam railway companics would appear to 
be viewing the future with something akin 
to alarm. In Liverpool even the electric 
overhead railway is feeling the effects of 
the competition of the town council's elec- 
tric tramways, and, generally speaking, 
the progress of electric tramway traction 
in this quarter of Great Britain should 
remove much of the pessimism still pre- 
vailing in other parts. A. 
London, September 12. 
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Patents 


Mr. Charles D. Jenney, of Indianapolis, 
Ind., proposes a new trolley pole coneist- 
ing of bwo parts, a rigid tubular shank 
and a spring portion preferably in the 
form of a coiled spring, the upper end of 
which receives the lower end of the shank 
to which it is fastened. The lower end of 
the spring is secured within a bowl-like 
socket attached to the deck-plank on the 
top of the car. The inventor claims that 
any means may be employed in securing 


New Form oF TROLLEY POLE. 


this lower end, but he shows a washer 
having a peripheral seat in which the 
lower coil of the spring fits, this washer 
being held in place in the bow! by a ver- 
tical bolt passed through the deck-plank. 
As will be readily seen, a pole of this 
character will yield in any direction so 
that all necessity for pivotal connections 
and complicated spring supports are ob- 
viated, it being capable of sidewise as well 
as front and rear inclinations without 
being revolved. 

Webster B. Wheeler, of Fullerton, Neb., 
has taken out a patent for an electrically 
controlled opera-glass, covering an im- 
provement over his previously patented 
device. An extract from the patent de- 
scribes the invention as follows: “My in- 


EL"CTRICALLY CONTROLLED OPTICAL 
APPLIANCE. 


vention comprehends, broadly, a part hav- 
ing a bore and a sight controller for said 
bore in conjunction with a solenoid 
adapted when energized to operate such 
sight controller, the latter consisting 
usually of a pivotally mounted shutter or 
flap provided with a core for said solenoid. 
In the coin-operated opera-glass, dis- 
closed by the patent aforesaid, I operate 
the sight controller or shutter by an elec- 
tromagnet, the circuit in which said mag- 
net is situated being closed through 
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means actuated by a coin. In practice I 
have found that there is a tendency at 
times to jar the glasses to such an extent 
as to move the armature away from the 
magnet while the same is energized, and 
when the glasses are held in a certain 
position the magnet can not attract its. 
armature, so that the shutter can not 
be opened. By virtue, however, of my 
improvements these obstacles are over- 
come, and in order to secure the best 
efficiency I enclose the shutter in the 
solenoid, and in this way also economize 
space. The instant that the solenoid is 
energized it attracts its armature on the 
shutter, so as to open the said shutter, 
whereby an unobstructed vision may be 
had through the bore which said shutter 
controls, provided, of . course, another 
shutter or shutters, also controlling the 
said bore, are open, notwithstanding the 
position the glasses may occupy, and this 
relation will be maintained as long as the 
solenoid is energized; and in order to 
positively hold the electrically governed 
shutter against the vibration while the 
circuit is closed, I provide a strip of soft 
iron longitudinally of the solenoid and 
interiorly thereof, which is magnetized on 
the energization of the solenoid and 
against which the electrically operated 
shutter abuts when the same is opened 
so as to uphold the latter against any 
movements whatsoever. When, however, 
the circuit is broken, said electrically 
operated shutter is released and in the 
present case is closed by gravity.” 

A new design of electrically driven 
clocks has been patented by Newton Har- 
rison, of New York city, who has as- 
signed a one-half interest in his patent 
to William H. Laird, of the same place. 
Referring to the accompanying illustra- 
tion, the operation of this new clock is as 
follows: “The clock starts with the 
armature A’ in the oblique position 
shown, under which condition the contact 
e is raised against the insulation on the 
under side of the projection f’ and the 
solenoid S is deenergized. By the mutual 
attraction between the magnet and the 
armature the latter is gradually drawn 
to the position at right angles to the 
poles of the permanent magnet, during 


which movement pawl c pushes wheel d 


and the clock is driven. When the arma- 
ture has reached the end of its stroke, 
which may be sufficient to force the wheel 
d forward the length of several of its 
teeth, the end of the pawl c runs out of 
engagement with the tooth on the wheel | 
against which it has been pushing and 
the armature completes its stroke by a 
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he contact arm e across the space f? and 
ait the metallic face of the aa 
ca f2, whereupon the circuits 1, 2 z i 
being closed the eolenoid is energized a” 

the armature is drawn again to its oblique 
position, the pawl c meanwhile sliding 


-over the ratchet teeth freely. In order to 


f a full stroke of the armature 
2 cee aoa the contact arm e 18 sare 
tained for a definite time in contact wit 
the metallic surfaces of the spring f. 
This is accomplished by the arm e run- 
ning through the space f and into the 
naked side of the projection f’, the dura- 
tion of the contact being as long a6 it 
takes the arm e to traverse forward and 
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back on the projection f? and across the 
upper space of the projection f. The 
arm e eventually runs beyond the projec- 
tion f’, whereupon the circuit is broken 
and the spring rises slightly to allow the 
arm e to pass beneath the projection f. 
It will be eeen that the permanent mag- 
net affords a uniform power for propelling 
the clock, which, in fact, is more regular 
and certain than that of a spring and 
will last an indefinite period. The bat- 
tery is brought into use for an instant 
only. The permanent magnet and its 
polarized armature together being power- 
ful can be applied, for instance, to the 
hour-wheel of the train and arranged so 
that the solenoid will be brought into 
action only about once in five minutes.” 

The following extract from a patent 
recently granted to John O. Heinze, Jr., 
of Revere, Mass., describes a new induc- 
tion coil: “The object of my invention 
is to provide an induction coil having in- 
creased electrical and magnetic efficiency 
and a simplified construction which can 
be manufactured and operated at lowest 
possible cost. My invention consists in 
so constructing an induction coil that ite 
primary coil has a series of two or more 
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magnetizable cores, the coil and cores 
constituting two or more magnetic cir- 
cuite and being contained in and separated 
from the secondary coil of said induction 
coil by a single and continuous insula- 
tion of any of the well-known insulating 
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substances, such as micanite, hard rubber, 
glass, paraffin or the like. By this con- 
struction the diameters of the cores and 
the turns of the primary and secondary 
coils are small as compared with the 
single core formerly used in an apparatus 
to produce the same amount of electrical 
energy in amperage and voltage in the 
secondary coil and the length and ohmic 
resistance of the wire are reduced to a 
minimum, the number of convolutions of 
wire remaining the same. The efficiency 
of the apparatus is thus increased by re- 
ducing the resistance losses in the sec- 
ondary coil. Further, by this construc- 
tion the magnetic fields of the cores are 


MAGNETIC WHEELS FOR CURRENT CARRYING 
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short and massive, and the cost of manu- 
facture of the coils and the cores, and 
hence the induction coil, is very much 
lessened.” Mr. Heinze also has another 
patented invention relating to magnetic 
wheels, the object of which is to design a 
magnetic wheel that it will have the 
greatest magnetic efficiency by estab- 
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lishing therein the shortest magnetic 
current, the least magnetic leakage 
and the great concentration of mag- 
netism where the magnetic field is to be 
used, all of which may be accomplished 
with the least expenditure of electrical 
energy. Furthermore, the magnetic lag 
is reduced to a minimum, and the strength 
of the wheel, together with the facility 
with which the parts thereof may be as- 
sembled, is greatly increased. A wheel 
embodying this invention may be made 
self-propelling, and to accomplish this 
object the wheel consists of two or more 
independent magnetic circuits or electro- 
magnets, both poles of each and every 


electromagnet or magnet circuit being at 
the periphery of said wheel. 


Se—__—— 


Rapid Transit at the World’s Fair. 


It will cost $750,000 to construct and 
equip the rapid transit line upon the 
World’s Fair grounds. The length of the 
road and its branches will be eight miles, 
and it will enable visitors to see the vast 
exposition with as little fatigue as possi- 
ble. The problem in planning the intra- 
mural road has been to place it where it 
would not impair the beauty of the expo- 
sition. Owing to the varied altitudes of 
the exposition grounds, the road will be 
at times an elevated line and in other 
parts built at grade or below the surface. 
> 
Branch Office Managers’ Convention. 


The Crocker-Wheeler Company held 
at its works at Ampere, N. J., on Sep- 
tember 25 and 26, its annual managers’ 
convention. On the evening of Septem- 
ber 25, the annual banquet was held at 
the Engineers’ Club. Those present were 
the officers of the company, Schuyler S. 
Wheeler, Gano S. Dunn, W. L. Brownell, 
Putnam A. Bates, C. N. Wheeler and 
F. V. Henshaw, and the branch managers, 


Samuel Russell, Jr., Julian Roe, J. Hally 
Craig, Louis P. Hall, W. H. Wissing, 
Francis B. DeGress, Henry J. Sage, 
William A. Doble and Harold Lomas. 
At this dinner there were many inter- 
esting speeches made by the branch office 
managers, who came from the various 
districts throughout the entire United 
States. During the evening, Mr. Francis 
B. DeGress, of the company’s New York 
office, he having been in the eervice of the 
company longer than any of the other 
branch office managers, presented to thelr 
general eales manager, Mr. Putnam 4 
Bates, in the name of the managers, & 
token of their esteem and an acknowledg- 
ment of his efforts in their behalf, which 
Mr. Bates responded to in his usual happy 
manner. ere 
The purpose of the convention 18 j 
bring all of the men closer together an 
give them an opportunity of ae 
notes and planning methods for han DB 
the largely increased business of the com 


pny. 


October 11, 1902 


ELECTRICAL REVIEW 


495 


Reviews of Current Engineering and 


Scientific 


Giving Concisely the Substance of Important 


Electrical Conductivity of Certain Alumi- 
num Alloys as Affected by Exposure 
to London Atmosphere. 


Professor Ernest Wilson in this brief 
note describes results of exposure tests 
of certain aluminum alloys. The samples 
had been exposed for thirteen months, 
and in all cases showed the effect of the 
weather. It is presumed that the ob- 
served effects were principally due to pit- 
ting of the surface, although exposure 
might affect the structure of the alloys. 
Those alloys containing metals widely 
separated in the electrochemical series 
are most affected by exposure. Nickel, 
when used alone, is considerably affected, 
but if alloyed with copper the conductiv- 
ity 18 found to increase slightly during 
exposure. This specimen has a breaking 
load of 45,900 pounds and a low tem- 
perature coefficient for electrical resist- 
anee, and is thought to be a promising 
alloy. For exposed light aluminum 
alloys, the tests show that copper alone 
should not be used. The presence of equal 
amounts of copper and nickel reduces the 
conductivity, but the gain in mechanical 
and non-corrosive properties is great. 
Twenty-four samples were tested, and the 
results are given in tabular form.—Elec- 
frician (London), September 19. 

a 
A Large Electric Installation. 

A company has been formed in Eng- 
land, known as the South Wales Electric 
Power Distributing Company, which will 
erect a large plant for furnishing elec- 
tric power to the counties of Clamorgan 
and Monmouth. This district includes 
a number of coal mines and the im- 
portant manufacturing towns of Cardiff, 
New Port and Swansea. The population 
of this section is about 1,000,000. At the 
present time the various companies have 
their own steam plants, some of them 
transmitting power by this method over 
short distances, and suffering a loss of 
from sixty to seventy per cent. By trans- 
mitting electrically, this loss can be re- 
duced to five per cent. The new com- 
pany has commenced the construction of 
its building on the River Taff à Ponty- 
pridd, and the whole installation will be 
completed within less than eighteen 
months. Other stations will soon be 
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started in the same district. In this 
plant there will be five groups of 2,250 
kilowatts each. The engines will be con- 
structed by Messrs. Willans & Robinson, 
Limited, and will develop 15,000 indi- 
cated horse-power. The generators will 
be furnished by Ganz & Company, of 
Budapest. They will be coupled directly 
to the machines, and will have a speed 
of 150 revolutions per minute. Current 
will be generated at 15,000 volts. Boilers 
of the Niclause type will be used, and 
will be constructed at the works of 
Willans & Robinson. These boilers are 
of the water-tube type, and similar to 
those employed on some of the English 
cruisers. This installation, of which the 
output will be 15,000 horse-power, will be 
increased to 75,000 horse-power within a 
very short time. All of the ma- 
chinery will be in operation toward the 
last of 1904.—L’Industrie Metallurgique 
(Paris). 
a 
The Tendency in Machine Design. 


The tendency in machine design to-day 
seems to be to make the external surfaces 


as free from projecting parts as possible. — 


The older types of H and L framing, re- 
quiring but simple patterns, have been 
now generally replaced with box sections, 
which are often complicated by stiffening 
rods. This smoothness of outline, while a 
concession to taste, has many practical 
advantages, one of these being that less 
opportunity is afforded for the lodgment 
of dirt. A striking instance of the ten- 
dency in afforded in the growing popu- 
larity of the enclosed engine. When 
these were first brought out a great deal 
of prejudice was felt against them, as 
the general opinion was that for reliable 
operation constant inspection of all mov- 
ing parts was necessary. Now, however, 
by the adoption of metallic packings, 
locks for all nuts and careful attention 
to bearing metals for sliding surfaces, the 
enclosed engine is becoming quite as re- 
liable as those of open design, which al- 
lowed a constant and easy inspection. 
Some remarkable figures showing the un- 
importance of accessibility in the case 
of engines of the enclosed type were given 
by Mr. J. Davidson in a recent paper. 
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This engine, after working for five years 
and marking over 535,000,000 revolu- 
tions, showed a wear on the cross-head of 
but one five-hundredths of an inch, while 
the connecting rod brasses had worn down 
but one-fiftieth of an inch in the same 
period. Similar figures have been re- 
corded for other engines and the inspec- 
tion of the bearings of certain steam tur- 
bines which, although carrying shafts 
running at high speeds, show practically 
no wear, even after some years of use. 
In realizing the ingenuity with which in- 
ventors have succeeded in attaining their 
ideal indicated diagram, the complication 
of the release gear must not be forgotten, 
nor must the liability to break down, due 
to the large number of separate parts, be 
overlooked. In its day the Corliss engine 
was by far the most economical type of 
steam motor known, but year by year its 
much despised rivals have more and more 
Successfully disputed its once unchal- 
lenged supremacy in this respect. While 
the foregoing remarks have been mainly 
directed to steam engine practice, the 
tendency in question is visible in almost 
all other departments of machine design. 
Working parts are more and more con- 
cealed from view. Large power gas en- 
gines as yet show no signs of this trend 
in design, but there is no reason to doubt 
that future advances will follow the same 
path.—Engineering (London), Septem- 


ber 5. 
a 


A New Method of Starting Induction 
Motors. 


In this article Mr. A. Sehwartz de- 
scribes a new method of starting small 
induction motors. This question has re- 
ceived a good deal of attention of late, 
and there are at present besides this 
method three others in use for starting sin- 
gle-phase induction motors. The first of 
these consists in adding to the main wind- 
ing of the motor an auxiliary winding 
placed at ninety degrees from the first, and 
thrown in circuit by a starting switch. 
This winding is so designed as to cause 
a lag in the current flowing through it, 
and thus produce a more or less perfect 
rotating field. When a motor has reached 
its normal speed, the auxiliary winding 
is cut out. In the second method, the 
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rotor has a winding and commutator simi- 
lar to that of a direct-current machine. 

This winding can either be connected in 
‘series with the stator winding or 
short-circuited through properly placed 
brushes. Either of these methods gives 
a good starting torque, though with a 
considerable consumption of current. 
The third method starts the motor by 
hand, or in any other way, unloaded. 
When it has reached its normal running 
speed, a centrifugal clutch connects it 
to the driving shaft. The objection to 
the first two of these methods is the heavy 
current required to start, particularly 
under load. The third method is thought 
to be unreliable, the clutch frequently 
throwing the motor into gear before it 
has reached its normal speed, and this 
will generally bring the machine to a 
standstill. ‘The method here described 
makes use of the property of the alter- 
nating field to repel a conductor if placed 
unsymmetrically in this field. In its 
normal position the rotor of an induc- 
tion motor is placed symmetrically, so 
that this repelling force is not evident. 
By shifting it a little axially and con- 
necting the stator winding to the sup- 
ply, a strong repulsion becomes evident. 
With the rotor in this position, it can be 
started by hand, a slight effort only be- 
ing necessary. It will then come up to 
speed, the repelling forces of the alter- 
nating field being greater at this time, 
due to the heavy current flowing in the 
short-circuiting ring, than the attraction 
of the magnetic field for the iron core 
of the rotor. When, however, the rotor 
has reached its normal speed, the current 
flowing in its windings is considerably 
less than at starting, and the attraction 
of the magnetic field for the core of the 
rotor is greater than the repelling force 
acting upon the rotor windings. The 
rotor is then drawn strongly back into 
its normal position. This motion is made 
to effect the coupling of the motor to the 
driving shaft. The coupling is attached 
to the end of the rotor shaft, which must 
be extended for this purpose, and suffi- 
cient end play allowed between the bear- 
ings for this motion of the rotor. When 
the rotor is drawn into its normal run- 
ning position, the coupling engages in 
the under surface of the driving pulley, 
and the machine then picks up its load. 
The action of this arrangement is claimed 
to be very sure, since the act of coupling 
does not depend so much upon the mo- 
tion of the rotor as upon the relative 
forces acting upon this. The rotor 
is not drawn back into its running posi- 
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tion until the current in its windings has 
diminished sufficiently to allow the at- 
traction of the field to overcome the re- 
pulsion exerted on the windings. In 
starting the motor, the rotor is pushed 
axially a short distance, the main switch 
is closed, and the rotor given a slight 
motion by hand. The motor at once 
runs up to speed, automatically throws 
its coupling into gear, and picks up 
the load.—Electrotechnische Zettschrift 
(Berlin), September 4. 


ad 


Copper-Plating Metals by the Dessolle 
Process. 


This article, by Mr. H. Fontaine, de- 
scribes a. new method of copper-plating 
iron and steel, which has been developed 
by Mr. L. Dessolle. A preliminary out- 
line of the various methods which have 
been tried heretofore is given, as it is 
thought a better understanding of the 
value of this last process can be had by a 
comparison. The feature of this method 
consists in depositing first an adherent 
coating on the metal to be plated, then 
transferring to a second bath and com- 
pleting the work. Adhesion is secured 
by directing against the article to be 
plated a strong jet of the electrolyte. 
This replaces the solution as fast as it is 
exhausted, and at the same time washes 
off any adhering impurities or bubbles of 
gas. The method of applying the new 
process is described in some detail, and 
the preliminary preparations necessary 
for successful work are clearly explained. 
The object is cleaned either in an acid 
bath or by sand blast in the usual way. 
The first bath, which deposits an adhering 
coating, is made by dissolving four parts 
of the double cyanide of potassium and 
copper, 0.5 of pure potassium cyanide and 
0.5 part of ammonia in ninety-four parts 
of water. The current density employed 
in this bath is thirty amperes per square 
metre. After the article has been 
coated, it is removed to a second 
bath, which is formed by dissolving 
crystallized copper sulphate in water, and 
adding a little free sulphuric acid. By 


keeping the temperature of this bath at 


thirty-five degrees centigrade, and direct- 
ing the jets of electrolyte against the sur- 
face as described, a current density of 
750 amperes per square metre can be 
used. This will deposit a layer one-tenth 
of a millimetre thick in fifteen hours. 
The best that has been done heretofore 
has been limited to a current density of ten 
amperes per square metre, and this gives 
a deposit of one-tenth of a millimetre 
in 100 hours. ‘The cost of working the 
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solution varies with the character of the 
work. For plating tubes inside and out 
it is given as approximately five francs 
per kilogramme of metal deposited. The 
advantages of this process are discussed 
particularly in reference to the protection 
of steam and water pipes on vessels, where 
it ia thought the application will be very 
valuable-—L’Electricien (Paris), Sep- 


tember 13. 
a 
The Efficiency of Non-Conducting 
Compositions. 


During the past three years Professor 
T. H. Beare has made a considerable 
number of experiments on the efficiency of 
various non-conducting compositions when 
used on steam piping. The experiments 
were carried out on a piece of ordinary 
wrought-iron steam piping about nine 
feet long and having a mean external 
diameter of about three and one-half 
inches, the thickness of the metal being 
one-quarter of an inch. Observations 
made in each test were: The temperature 
of the room, taken in several places; the 
pressure of the steam as it entered the 
pipe; the amount of steam condensed in 
the pipe, due to radiation, every half 
hour, and the temperature of the outside 
of the covering. The teste were conducted 
as follows: Steam was turned on into the 
apparatus, which was then allowed to 
stand for several hours until everything 
had come to a uniform temperature. The 
condensing water was then drawn off and 
observations begun. Readings of the 
thermometers were taken, and the con- 
densing water weighed every half hour. 
Experiments were also conducted on the 
steam pipe uncovered. In the case of 
the uncovered pipe, neglecting results ob- 
tained with low-steam pressures, the heat 
radiation was found to be very closely 
equal to three B. T. U. per square foot 


of external surface of pipe per hour per | 


degree Fahrenheit difference of tempera- 
ture. This figure, it is thought, can be 
used with considerable accuracy in cal- 
culating the heat loss of uncovered pipe 
of all sizes. Seven non-conducting com- 
positions were examined, and the results 
given for various steam pressures 
in tabular form. For a mica sectional 
covering, the average loss per degree dif- 


ference of temperature per square foot . 


of surface per hour was found to be 
0.548 B. T. U. For an asbestos cover 
about 1.54 inches thick, this figure was 
0.621 B. T. U. When the thickness is 
reduced to 1.43 inches, the loss per square 
foot becomes 0.672 B. T. U. For another 
sample of asbestos covering, 1.5 inches 
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thick, the loss was found to be 0.833 
B. T. U. Reducing the thickness to 1.48 
inches increases the loss to 0.962 B. T. U. 
These figures serve to show the importance 
of having a sufficiently thick covering. 
It is impossible in this work to make any 


comparison of the durability of these - 


compositions, nor was any attempt made 
to compare the relative costs of the dif- 
ferent materials.—Mechanical Engineer 
(London), September 20. 


a 


The Up-Keep of the Direct-Current 
Motor and Its Accessories. 


“It would be difficult,” says Mr. A. H. 
Mayes, “to find a machine capable of 
transforming energy into motion, which 
can reasonably be compared with the di- 
rect-current motor for simplicity of con- 
struction, and for the absence of those 
details likely to be the cause of trouble 
and breakdown.” The amount of atten- 
tion required by the electric motor is 
small, but, unfortunately, in many cases 
even this limited amount of supervision 
is not accorded. The motor is usually 
either left to take care of itself, or put 
in the hands of an unskilled workman. 
It is thought that it would be well for 
those who use a considerable number of 
motors to employ an experienced work- 
man ‘to take care of them, and that one 
man would be sufficient to attend to 
twenty average sized motors and all 
accessories. The author then states 
what he considers to be the most fre- 
quent causes of trouble to which a 
motor is liable, and the best means for 
preventing these. The most serious of 
these causes is the overheating of the 
armature windings, and consequent de- 
terioration of insulation. The second 
fault is breaking of the field coils. Over- 
heating of the armature windings is due 
to an overload of some kind. This can 
always be prevented by the use of care- 
fully tested fuses. The author does not 


accept the generally held opinion that 


fuses are unreliable. He discusses the 
factors governing the carrying capacity 
of the fuse, and gives some instructions 
as to their proper use and testing, 
emphasizing the point that all fuses 
should be very carefully tested. The 
most frequent cause of breaking of the 
field windings is dampness. Care should 
therefore be taken to find a dry situation 
for the motor. Another precaution neces- 
sary is to see that the connections to the 
starting switch are such that the field 
coils are not subject to any excessive 
strain, owing to the induced electromo- 
tive force in opening the circuit. In 
high-speed motors the question of oiling 
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the bearings becomes a point of the great- 
est importance. This should be done at 
regular and stated times, the oil used be- 
ing of a rather light character. Very 
little trouble is experienced. to-day from 
sparking at the brushes, provided suff- 
cient attention is given to the care of the 
commutator. Carbon brushes are gen- 
erally preferred, and the use of any 
lubrication is not advisable. After the 
brushes have worn down to the commuta- 
tor, they should not be disturbed unless 
it is absolutely necessary. When spark- 
ing occurs, it is frequently caused by an 
insufficient tension of the brush springs. 
The accessories which require the most 
attention are the main switch and the 
starting switch. The contacts of the lat- 
ter should be kept bright and clean by a 
liberal use of fine emery cloth. The main 
switch usually gives little trouble, but 
the blades should be kept bright and 
clean to avoid any possibility of sticking. 
This should be particularly watched in 
the case of automatic switches. Switches 
of this type should be protected by a 
lock-up iron case, and so constructed that 
the circuit can not be closed until the 
cause of excessive current has been re- 
moved. — Electrical Review (London), 
September 5. 
A 

The Pike's Peak Power Transmission. 

In this article Mr. R. M. Jones gives 
an interesting description of the first 
power plant to be constructed by the 
Pike’s Peak Power Company. This com- 
pany has secured all water power priv- 
ileges on West and East Beaver creeks 
in Teller and Fremont counties, Colo- 
rado. This station, known as “A,” is lo- 
cated on West Beaver Creek, about two 
and one-half miles from the junction of 
this with the East Beaver Creek. The 
dam for this system is the largest steel- 
faced granite-back dam ever constructed. 
The structure is 405 feet in length along 
the cap, and the vertical height from bed- 
rock to the spillway is seventy feet. The 
reservoir formed by this dam has a stor- 
age capacity for 102,000,000 cubic feet of 
water. Water is taken into a wood-staved 
pipe 23,200 feet in length and thirty 
inches inside diameter. This pipe extends 
over a very rough country, around many 
sharp curves, and includes a number of 
inverted siphons. At the point where the 
static pressure reaches 220 feet the steel 
pipe begins. This is 2,900 feet long, and 
is laid on an incline averaging thirty- 
eight per cent. The power-house is con- 
structed of brick, with arched roof, and is 
fireproof. The hydraulic apparatus con- 
sists of four Pelton wheels, each contain- 
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ing two steel disc-wheels sixty-six inches 
in diameter, keyed to the same shaft and 
working in the same wheel-house. The 
connection of water-wheel and generator 
shafts is effected by a 7,000-pound cast- 
steel balance wheel, banded with a rolled 
tire steel band. The effective head at the 
wheels is 1,160 feet. The nozzles for each 
unit vary in diameter, so as to permit 
the operation of the wheels at all loads 
under full pressure. The nozzles are of 
the deflecting type, and the regulation is 
of the manual or Armstrong type. The 
actual control and regulation of each unit 
are carried to a point directly in front of 
the switchboard panel belonging to that 
unit. The water discharged from this sta- 
tion will be collected with that which ac- 
cumulates between the dam and station 
“A.” This will be carried through a pipe 
line to a point about two and one-half 
miles down the stream where the second 
station will be located. The pressure at 
this point will be 1,257 feet. At station 
“A” are four 400-kilowatt General Elec- 
tric machines, three-phase, thirty-cycle, 
600-volt, with stationary armatures, mak- 
ing 450 revolutions per minute. The 
transformers are six 250-kilowatt air- 
blast type, of the General Electric make, 
having 600 volts on the primaries and 12,- 
000 on the secondaries. Since the early 
operation of the station it has become 
necessary to install some thorough sys- 
tem of applying arc and incandescent 
lighting. This has been accomplished by 
the installation of two 200-kilowatt, 
compensated-type, three-phase, sixty- 
cycle generators. These machines are 
direct-belted to Pelton wheels. The 
transmission line from station “A” to the 
centre of distribution is about eight miles 
long. The power circuits consist of three 
wires of No. 4 B. & S. gauge; the light- 
ing circuits of three No. 6 B. & S. gauge. 
These are ample to deliver 1,600 kilo- 
watts at less than five per cent loss. The 
substation is a brick, steel and concrete 
structure. All transmission circuits enter 
this building and are transformed to 115 
and 460 volts, the secondary being con- 
nected in the four-wire Y-system for 
local lighting distribution and local 
power work. There is a set of three fifty- 
kilowatt oil transformers, from 12,000 to 
350 volts, which operates a 120-kilowatt 
rotary converter for local railway work. 
This company will also install a third 


station at a point approximately two 
miles below station “B.” Here the differ- 
ence in level is but 373 feet, but the 
volume of water will be sufficient to de- 
velop 2,100 horse-power, less losses.— 
Journal of Electricity, Power and Gas 
(San Francisco), September. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Single-Phase Generators. 

The “Wood” alternating-current gen- 
erators for a number of years have held a 
high position in the field of electric light 
distribution by alternating current. They 
are standardized for the two frequencies 
—60 and 120 cycles—most commonly 
adapted for this class of installation. 
These alternators are designed with sim- 
plicity, durability and efficiency as lead- 
ing considerations, and are claimed to 
embody many desirable features of con- 
struction, such as small floor space and 
convenient location of the various accesso- 
ries, while the compact de- 
sign of the machine gives 
economy of weight and 
space. The general design 
for different frequencies is 
the same, the change con- 
sisting chiefly in the spved, 
number of poles, and di- 
mensions of armature and 
field frame. The alternators 
are wound for standard 
voltages of 1,100 and 2,200 
volts, and are over-com- 
pounded to compensate for 
line drop. An exciter belted 
to a small pulley on the 
alternator shaft, and 
mounted. on a separate sub- 
base, supplies the gencrator 
with current, and it is so 
arranged that the exciter 
belt adjustment can be made 
without disturbing the ten- 
sion of the other belt. 

In the smaller sizes the 
base, bearing pedestal and 
lower field yoke are cast in 
one piece, but in the large 
three-bearing machines the 
pedestal and field yoke are separate cast- 
ings ‘bolted to the cast-iron base. The 
150-kilowatt and 180-kilowatt, sixty- 
cycle, three-bearing machines, however, 
are exceptions, having only the pulley-end 
pedestal removable. Machines of a capac- 
ity of 100 kilowatts or less are mounted 
on cast-iron subbases, while the larger ma- 
chines are mounted on rails for belt ad- 
justment. Two-bearing frames are used 
with machines under 150 kilowatts capac- 
ity. The larger sizes are built with three 
bearings, to accommodate the support for 
the pulley-end of the shaft. 


APPARATUS. 


The collector end of the pedestal is 
overhung, increasing the available space 
between bearings without increasing the 
length of base. This curved, overhanging 
pedestal is a distinctive feature of this 
alternator, and ‘by its use a saving is made 
in weight and floor space, with added con- 
venience of operation and installation, 
and improves also the general appearance 
of the machine. 

The bearings are self-aligning and self- 
oiling, the oil-rings maintaining a contin- 
uous circulation of oil from the reservoirs 
in the pedestals. The reservoirs are pro- 


0 


vided with sight level gauges and means 
for drawing off oil for renewal. 

The pole-pieces are assembled before 
the field frame is cast, and consist of 
sheet-iron punchings held together by 
long bolts. When the field-frame casting 
is made, the pole-pieces are cast welded 
into the yoke. The irregular form of the 
outer end of pole-pieces produced by the 
peculiar shape of the punchings and the 
method of assembling in casting, gives a 
perfect union of metal and ensures a 
strong mechanical construction and a per- 
fect magnetic circuit. 


The field-coils are machine-wound on 
forms with insulated copper wire, one 
spool containing both shunt and com- 
pound windings, the compounding coil 
being wound over the shunt coil. The 
coils are held in position on the polc- 
pieces by brass collars on the outer end 
of the pole tips. The compound winding 
is furnished with a German silver strip 
shunt wound on an insulated form, and 
mounted on an insulated block in the 
base of the collector pedestal. 

The armature cores are of the ironclad 
ring type, built up of overlapping irou 


SINGLE-PHAsE, 60-CYCLE ALTERNATOR, 8 Pores, 90 KrLowatts, 900 REVOLUTIONS Per MINUTE. 


punchings, annealed and japanned to re- 
duce the loss caused by hysteresis and 
eddy currents. The core is held in shape 
by long bolts passing through the inside 
of the core, and is clamped between brass 
spiders mounted and keyed on the shaft. 
This construction secures a maximum 
amount of core surface available for 
radiation, and a minimum amount of iron 
in the core, thus reducing the weight and 
temperature rise. . 

The armature coils are hand-wound 
with bar copper, each coil surrounding 
ore tooth. The projecting tip of the T- 
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shaped tooth entirely covers the coil and 
holds it securely in position, and effec- 
tively protects it from mechanical injury. 
In winding, cach coil is thoroughly insu- 


ALTERNATOR FIELD COIL. 


lated from the core by means of high- 
class insulating materials, correctly pro- 
portioned and placed. Both ends of the 
coils are protected by brass shields fas- 
tened to the armature spider. These 
shafts are of the same diameter as the 
armature core, and give a square and fin- 
ished appearance to the armature. 

The collector rings and commutator 
are rigidly constructed of brass and steel, 
and a high grade of pressed mica and 
fibre insulation form a neat and compact 
element of the alternator. The high po- 
tential existing between the collector 
rings, commutator and shaft necessitates 
the use of only the best insulating mate- 


DIkECT-CURRENT GENERATOR, 4-POLE, 3 KILO- 
WATTS, 1,500 REVOLUTIONS PER MINUTE. 


rials. The method of construction 
adopted in this machine makes the best 
use of this material. The collector rings 
are mounted on the shaft inside the bear- 
ing, and but a half inch from the arma- 
ture, allowing the use of short leads from 
the armature directly to the collector 
rings, obviating the possibility of grounds 
or short-circuits on the shaft. 

The collecting brushes and rectifier 
brushes are mounted on brass studs car- 
ried on a spider, with a clamping arm for 
adjusting the brush position on the com- 
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mutator. The studs are thoroughly insu- 
lated from the spider arms, and carry at 
their outer ends brass terminals into 
which the various cables are clamped. 
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bearing pedestal being cast in one piece. 
The upper part of the pulley-end pedestal 
is separable to facilitate the removal of 
the armature. The field coils are machine- 


ARMATURE FOR 100 KILOWATTS, 140-CycLE ALTERNATOR. 


The brushes are made of flexible leaf 
copper, stiffened with a thick brass strip, 


SPECIAL ALTERNATOR SHUNT. 


which takes the pressure of the thumb- 
screw clamping the brush in the brush 
box. The box is a solid brass casting, 
fitting loosely on the stud. Attached to 
the brush box is a semi-circular leaf 
spring, carried by a brass gearing on the 
stud. By means of a set-screw in this 
bushing, the brush pressure is regulated. 
A hard rubber insulating handle on the 
collector brushes permits brush adjust- 
ment to be made at any time without 
danger to the attendant from the high 
potential of these brushes. 

The direct-current generator supplied 


` ARMATURE FOR 19 KILOWATTS. 60-CYCLE ALTERNATOR. 


with this type of alternator is a small, 

shunt-wound, fourtpole machine, the base, 

field yoke, polespieces and commutator- 
es 


wound on the forms and securely held 
in position on the pole-pieces. The arma- 


COMMUTATOR BRUSHES AND STUD. 


ture has a aminat core and is barrel- 
wound with form coils. The commutator 


COLLECTOR RING, BRUSHES AND STUD. 


and brush mechanisms have been de- 
scribed in the larger types of “MP” gen- 


| 
at r 


< - - 

— a is 
= - . 
x >o 
à -n a. TARCE 
<> ~~ Ty 
- > ar 
= ae ~ a 

TAE a ae 

- kd 4q 
i 


—- 


TELETA 
erators made by the’ marfufacturer of 
these alternators, the, Fort Wayne Elec- 
tric Works, Fort Wayne, ‘Ind. 
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A New Line of Electrical Machinery. 


For several years the Christensen En- 
gineering Company, Milwaukee, Wis., has 
been manufacturing electric motors for 
driving air compressors used in connec- 
tion with the well-known Christensen air- 
brake equipments on electric cars. More 
than 6,500 of these motors are in highly 
satisfactory service throughout the world. 
The company has also built a large num- 
ber of motors of various capacities for 
driving air compressors used in general 
commercial service, and all the motors 
for driving machine tools and shafting in 
its own works. 

In order to manufacture these motors 
the company has maintained an extensive 
equipment particularly suited to the pur- 
pose. Some time ago it was decided to 
greatly increase the manufacturing facili- 
ties, and the company has now developed 
and placed upon the market a complete 
line of “Ceco” electrical machinery of the 
highest grade, including direct-current 
motors and generators, and alternators 
and transformers. 

The policy of this company has always 
been not to place any apparatus upon the 
market until the entire work of develop- 
ment has been satisfactorily completed. 
The high reputation and remarkable suc- 
cess of the air-brake apparatus are largely 
due to this policy. Therefore, the com- 
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BEARING BRACKET AND BRU8B-HOLDER. 


pany has made no announcement regard- 
ing its electrical apparatus until the 
various lines were completely developed 
and severely tested. 

The company is now prepared to build 
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machines up to 1,500 kilowatts in capac- 
ity, suitable for general power, railway or 
lighting service. The line of “Ceco” 
motors known as type C. E., ranging in 
capacity from two to fifty horse-power, is 
illustrated here- 
with. These mo- 
tors are made in 
three styles, open, 
semi-enclosed and 
enclosed. The 
standard styles are 
belted, but any mo- he 
tor can be geared or D R 
direct-connected to 
the driven machine 
or shaft. The C. E. 
motors are for gen- 
eral service in in- 
dustrial establish- 
ments of every 
kind where a high- 
grade, durable and 
reliable machine is 
required. 

The frame or, 
magnet yoke to 
which the poles are 
secured is cylin- 
drical in shape. It 
is composed of a 
single steel casting. 
The bearing brack- 
cts are secured to 

the frame by bolts. The ter- 

minals are mounted on top of 
the frame where they are not 
liable to be accidentally 
touched, but where they are 
readily accessible in case it is 
desired to change the connec- 
tions in order to reverse the 
direction of the motor. The 
two bearings are supported by 
two end brackets which are 
identical and interchangeable, 
so that the motor is symmet- 
rical and pleasing in appear- 
ance. The semi-enclosed style 
is the same as the open, but 
with the addition of four per- 
° forated malleable iron cover 
plates. The plates fit into four 
open spaces between the arms 
of the end brackets, and can 
be quickly and easily removed 
or replaced. The enclosed style 
is the same as the semi- 
enclosed, except that the cover 
plates are solid instead of perforated. 
Either style of cover plates will fit into 
the open-style motor, consequently the 
same motor may be used as open, semi- 
enclosed or enclosed. 
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The field poles are built of laminated 
sheet steel, thereby avoiding eddy current 
losses. The larger machines have four 
poles, and the smaller sizes are built with 
two only, thus permitting the use of a 


SAAT 


ARMATURE FRAME, ENGINE-TYPE ALTERNATOR. 


commutator that can be insulated far 
more satisfactorily than is possible in 
small machines of the usual four-pole 
construction. The poles are bolted to the 
voke so that a rigid construction is ob- 
tained, and the pole is easily removable 
without disturbing the armature. 

The field winding is composed of ma- 
chine-formed coils accurately wound by 
automatic machinery. Any field coil can 
be readily and quickly removed without 
disturbing the armature by simply with- 
drawing the pole as explained above. The 
armature core is built up of punched discs 
of soft sheet steel slotted around the 
periphery to receive the armature wind- 
ing. These discs are reannealed and in- 
sulated after being punched, before as- 
sembling. The shape of the punching is 
such that when assembled on the steel 
shaft openings are provided for ventila- 
tion parallel to the shaft. Additional 
ventilation is secured by the use of radial 
air ducts. 

The armature coils are all machine 
wound. Those for the smaller motors are 
of wire, while those for the larger sizes 
are composed of copper bars. The coils 
are all carefully insulated, then dipped 
into a bath of special insulating com- 
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pound and finally placed in a drying oven 
until they are thoroughly baked. Surface 
bands are used to retain the coils in the 
slots on the smaller sizes, while the same 
result is secured in larger sizes by the use 
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in operation. The brush-holder studs to 
which the holders are secured are mounted 
upon a yoke, which is fastened to the in- 
ner side of the bearing bracket. Each 
brush can be readily adjusted, and any 


TypicaL MOTOR, From Two To FIFTY HOR8SE-POWER IN CAPACITY. 


of retaining wedges placed in specially 
provided notches near the top of each 
slot. 

As the core and poles are constructed of 
soft laminated steel, it is evident that the 
magnetic circuit which consists of these 
three elements is of the highest permea- 
bility, and the efficiency of the motor is 
therefore correspondingly increased. 

The commutator is built up of copper 
segments insulated from each other by 
sheets of the highest grade of mica, of 
hardness corresponding to that of the 
copper, so that a smooth and even wearing 
surface is presented to the brushes. Pure 
hard-drawn lake copper is used. The 
segments are of generous length and 
depth, ensuring cool running, and allow- 
ing ample margin for wear. The com- 
mutator is easily removable from the 
armature shaft, tapped holes being pro- 
vided in the face of the commutator sleeve 
for that purpose. As the commutator is 
usually the cause of more trouble than 
all other parts of a motor combined, un- 
usual care has been given to the design 
and construction of this important ele- 
ment of “Ceco” motors. 

Carbon brushes are used, and the brush- 
holders are of the Christensen company’s 
coil spring reaction type. They are very 
simple in design and absolutely reliable 


brush can be quickly and easily removed 
while the motor is running. The brush 
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contact area is in all cases ample for the 
current to be commutated, the current 
density being very low, and at the same 
time consistent with economical design. 
Wear of the commutator is provided for 
by radial adjustment of the brush-holder 
studs. After the brushes are properly set 
no shifting is required, and the motor 
operates without noise and without 
sparking. 

The bearing surfaces are generous in 
area. Self-aligning babbitted bearings 
with well-known self-oiling ring arrange- 
ments are provided. 

The motors are mounted on a cast-iron 
subbase which is composed of a single 
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casting, thus ensuring perfect alignment. 
Belt tension is accomplished by moving 
the motor upon the subbase in the usual 
manner. 

The ventilation of the armature and 
commutator is remarkably good, thus en- 
suring a low temperature while running 
continuously. The “Ceco” motors will 
operate at their rated loads without the 
temperature of the armatures rising more 
than thirty degrees centigrade. The rise 
in temperature of the field coils under 
these conditions will not exceed forty de- 
grees centigrade, and of the commutator 
forty-five degrees centigrade. These ma- 
chines will operate from no load to full 
load with the brushes in a fixed position 
without sparking. They will also operate 
for two hours with twenty-five per cent 
overload, and for two or three minutes 
with fifty per cent overload without in- 
jurious heating or sparking. 

These motors will operate in any posi- 
tion in which the shaft is horizontal. This 
is accomplished by shifting the bearing 
brackets on the frame so that the oil 
chambers remain in the proper position, 
whether the motor is secured to the floor, 
the ceiling or the side wall. 

A rigid system has been established for 
the inspection of the parts of each ma- 
chine while under construction, and there 
is no poor material or workmanship to 
hide under canvas, rope or other “protect- 
ing” material. When completed, each 
machine is given a severe running and 
insulation test. Then the frame is rubbed 
with a good filler and painted. All bright 
parts are polished, so that in addition to 
being compact in design, substantial in 
construction and superior in performance, 
each machine presents a graceful and 
pleasing appearance. 


FIELD COIL FoR Moror, 


All the “Ceco” alternators, whether 
belted, engine type or direct coupled, are 
of the revolving field type, thus leaving 
the armature stationary and easily acces- 
sible. By this form of construction the 
difficulties of properly insulating the 
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armature coils which have caused much 
trouble in rotating armatures are elim- 
inated. 

The frame consists of cast-iron hous- 
ings, into which rings of laminated steel 
with inwardly projecting teeth are as- 
sembled, thereby forming slots for re- 
ceiving the armature windings. The 
armature is designed with six slots per 
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fields. At twenty-five per cent current 
overload the corresponding temperatures 
will not exceed forty degrees centigrade 
and fifty degrees centigrade. The ma- 
chines are well designed so that they will 
carry satisfactorily fifty per cent cur- 
rent overload for two hours at any power- 
factor without injurious heating. 

The Christensen Engineering Company 
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pole so that it may be wound or rewound 
for single, two or three-phase as required. 
The armature frames for the belt-drivén 
alternators are cast in one piece, while 
the frames for the direct-driven machines 
are divided horizontally. Instead of the 
usual practice of having several coils for 
the same machine, all the armature coils 
for each “Ceco” alternator are of the 
same size and shape so that they are in- 
terchangeable. The coils are specially in- 
sulated, so that they will stand without 
injury the highest temperature that will 
ever be reached in service. 

The poles are built up of laminated steel 
upon a cast-iron spider which is mounted 
upon a forged steel shaft. In the-large 
sizes the laminated poles are assembled 
upon a steel ring which is carried on the 
shaft by means of the cast-iron spider. 
The individual poles are in all cases 
easily removable with their coils without 
dismantling the machine. The field coils 
are composed of rectangular copper strap 
bent on edge. The collector rings are 
made of cast iron, and carbon brushes are 
used, thus reducing to a minimum the 
tension required, as well as the wear 
of the parts. Standard frequencies 
are sixty and twenty-five cycles per sec- 
ond. With the exception of the smaller 
sizes “Ceco” alternators can be wound for 
any voltage up to 15,000. The temperature 
rise when running continuously with full 
load at any power-factor will not exceed 
thirty-five degrees centigrade in the arma- 
ture or forty degrees centigrade in the 


is entering the electrical manufacturing 
business with exceptional advantages. Its 
present works were completed but two 
years ago, and no expense was spared in 
providing every facility: for the-repitt, -ae- 
curate and economical manufacture of ita 
product. The equipment of’ machine 
tools, cranes, special machines, ete., is un- 
usually extensive, modern and complete. 
The foundation for a 250-foot extension 
to the main machine shop, which is 186 
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A New [Manufacturing Plant. 


Extensive factory sites have heen laid 
out for a new industrial centre to be 
known as Trafford City, located about 
seventeen miles east of Pittsburg on the 
Pennsylvania Railroad. This has been 
made necessary to provide for the over- 
flow of several Westinghouse industries, 
a number of which have already used up 
all the available space at the present loca- 
tion of the company in Pittsburg. The 
first building to be erected at the new 
city is an extensive and model foundry 
plant and pattern shop. This is neces- 
sitated by the rapidly increasing business, 
especially in connection with very large 
steam and gas engines and steam turbines. 

In laying out the city, provision has 
been made, not only for the factories that 
are to be erected there, but also for homes 
and modern improvements and com- 
forts for the men who are to work in the 
factories. The residence district has 
been laid out on hillsides and generally 
level plateaux, high enough above the 
factory sites to render it free from smoke 
and dirt. The town has been laid off into 
about 800 building lots, each with an 
average frontage of thirty feet and a 
depth of 100 feet. In addition to these, 
space has been left for six parks. Water- 
works and sewerage systems have been 
provided, the latter including separate 
storm water and sanitary sewers. The 
town was thrown open for settlement on 
June 7, 1902, and recalled in many ways 
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feet in width, has just been .eompletéd. 
There are three stories, and this “exten- 
sion will provide 88,000 additional A 
fect of floor apace: 


=i -de —— 


En 


Owing, it is said, to able communica- 
tions being no longer reliable, and the 
breakdowns due to volcanic: action, ‘the 
French Minister for the colonies ‘is. en- 


deavoring to establish communication by 
wireless telegraphy between Martinique . 


and Guadeloupe. 


not 


the booms which obtained in the far west. 
The new town is connected with Pitts- 
burg by the Pennsylvania Railroad, over 
which there are forty-six local passenger 


; trains going each way daily, and reaching 
the centre of the city in from twenty-five 
to thirty-five minutes. In addition, 4 


street railway line has been built, con- 


necting with the Pittsburg Railway Com- 
pany’s line at Wilmerding, two and one- 
kalf miles distant. This street railway 
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passes over a steel viaduct which runs 
from the Pennsylvania Railway system 
to the residence portion of the city, and 
forms a loop through ‘the principal 
streets. 

The factory site provides room for nine 
factory buildings, each about 200 by 800 
feet. A system of railway yards and 
tracks serving this area provides a track 
alongside of each building, and trans- 
versely through each end. The storage 
tracks occupy an area of about 200 by 
300 feet. This system of tracks is con- 
nected with the main line of the Penn- 
sylvania Railroad by the Turtle Creek 
Valley branch of the line. It is also to 
be connected with the towns of Wilmer- 
ding and East Pittsburg. 

The pattern shop and storage building, 
-which has already progressed well toward 
completion, is of steel and brick, and 605 
feet deep and 80 feet wide, with a height 
to the eaves of the roof cf 47 feet. The 
pattern shop occupies 160 feet at one end 
of the building, and is divided into two 
floors, the second floor being entirely free 
from columns, thus permitting ample 
space for handling large patterns. The 
remaining space is to be used for the stor- 
age of patterns, and has three floors. 
The foundations are of concrete, and the 
superstructure of steel and brick. The 
foundry building is 611 feet 8 inches 
long, and 184 feet 2 inches wide outside 
of the brick walls, which are 36 feet at 
the eaves and 80 feet at the peak. This 
building is also constructed with concrete 
foundations, the superstructure being of 
steel and brick. The foundry is divided 
transversely into three bays, the centre 
bay being provided with a runway for 
traveling cranes of 80 feet span and 150 
tons lifting capacity, these to be elec- 
trically driven. Two side bays are also 
provided with runways for traveling 
cranes of 47 feet, 214 inches span, and a 
lifting capacity of 50 tons. At one side 
of the foundry building runways are pro- 
vided for traveling cranes of 100 fect 
span and a lifting capacity of 175 tons. 

The melting equipment of the foundry 
will consist of air furnaces which have a 
capacity of 30 tons, and 3 cupolas capa- 
ble of melting 18 tons per hour each. 
This will allow a casting weighing as 
much as 100 tons to be easily poured, and 
the casting can afterward be lifted out of 
the sand by one of the 150-ton traveling 
cranes. Buildings will be equipped 
throughout with modern lavatories and 
conveniences for the comfort of work- 
men, and will be in every respect up to 
date. They will be heated by hot air. 
Artificial light will be furnished by both 


aic and incandescent lamps. In order to 
ensure plenty of light during the day, 
the windows are large, and both the 
foundry and buildings are provided 
with skylights of large area. The 


_plans of the building were prepared 


under the supervision of the Westing- 
house Machine Company. The Security 
Investment Company, of Pittsburg, Pa., 
is the financial agent and general con- 
tractor for the entire works, and Messrs. 
James Stewart & Company, of St. Louis, 
Mo., and Pittsburg, Pa., are the managers 
of construction. The Real Estate Trust 
Company, of Pittsburg, Pa., has success- 
fully handled the sale of city lots adjoin- 
ing the new works. , l 


Fireproofing of Wood. 


At the recent convention of the Inter- 
national Association of Fire Engineers 
in New York city, the Hon. Perez M. 
Stewart, superintendent of buildings, 
New York city, made some interesting 
suggestions in regard to the testing of so- 
called fireproof wood for building pur- 
poses. 

There is much misapprehension in re- 
gard to fireproof wood and the method of 
testing. Whenever the word “fireproof” is 
used in this sense it should not convey the 
meaning that the wood is non-inflamma- 
ble, and simply means that the material 
is fire-resisting. In order that the build- 
ing commissions and the companies which 
are engaged in the treatment of wood to 
give it fire-resisting qualities may be put 
in a fair light an investigating committee 


thas been established, composed of leading 


architects, builders, college professors 
and fire underwriters. This investigating 
committee has in view the establishing of 
a standard test for rating the value of a 
treatment which will give uniform re- 
sults. The kinds of wood that will prob- 
ably be tested are red oak, long-leaf yel- 
low pine, spruce, cherry, birch, cypress, 
mahogany, hard or soft maple and white 
or black ash. 

There are four companies engaged in a 
commercial way in the fireproofing of 
wood which have received the approval of 
the building department. The treatment 
of fireproofing wood in a general way is 
the same with each of the four companies. 
The chemicals used are ammonia chloride, 
ammonia phosphate, zine chloride, alum 
and similar salts. The proportions of the 


chemicals vary with the different com- 


panies, and generally this is a secret with 
them. In treating, lumber is piled on 
small ears and run into large iron or steel 
cylinders 50 by 150 feet long, which are 
hermetically sealed. In some processes 
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steam is first introduced into the evlinder 
and the wood thoroughly heated. Then a 
vacuum is produced and all possible moist- 
ure removed from the wood by this means. 
Some processes omit the steam and start 
with the vacuum, with the wood at its 
normal temperature. After removing all 
the moisture possible, the cylinders are 
filled with the fireproofing liquid or 
chemical solution, and held under hy- 
draulic pressure for a number of hours. 
When the wood is impregnated to a 
greater or less degree the liquid is drawn 
off and the wood kiln-dried for use. The 
length of time under pressure varies from 
a few hours to several days, depending 
upon the process and the variety of wood. 
Some companies use a very heavy pressure 
for a short time; others favor a lighter 
pressure and a longer time. 

The investigating committee proposes 
to make a series of tests between treated 
and untreated wood, involving ten dif- 
ferent tests. The strength tests will be 
held under the direction of Professor 
Bliss, of New York University, for the 
purpose of having investigated the rela- 
tive stiffness, brittleness and elasticity in 
treated and untreated wood. There will 
also be a compression test, indicating the 
absolute strength of treated and un- 
treated wood. In addition to this there 
will be an exposure and weathering test 
and chemical tests under the direction of 
Dr. McKenna, and the toxic effects of the 
products of decomposition are to be com- 
pared in wood treated by each process; 
also tests of hard and soft-wood samples 
under each process, each sample prepared 
for varnishing and then varnished- with 
spirit varnish. 

The only test that is required by the 
department of buildings is simply a fire 
or ignition test. 

While the word “fireproof” is un- 
doubtedly a misnomer, there is after all 
something to be said in favor of the wood 
after the proper treatment. The wood 
does not smoke, and if it does, only to 
a very slight degree. It does not start a 
flame, and after the flame has been re- 
moved from the contact of the wood there 
is no perceptible glow, and if there be a 
perceptible glow it is only perceptible for 
a few seconds. So it would seem probable 
with the experiments which have been 
made that the danger through the starting 
of fire in a building trimmed with wood 
that has been treated is modified to a 


_certain degree. 


There are also other materials—the basis 
of which are magnesia, cement and other 
non-combustible materials—which can be 
made into doors, trimmings, wainscoat- 
ings, and in fact everything used in the 
interior of a building, while the decora- 
tion of the building is not diminished at 
all, or, if any, to a very slight extent. 
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Book Review. 


“The Electric Arc.” (Mrs.) Hertha Ayrton. 
D. Van Nostrand Company (Electrician 
Publishing Company, London). Cloth. 479 
pages. Size 8% by 514. 146 plates and 
diagrams. Price $5.00. 


This is an exhaustive work on the elec- 
tric arc, limited, however, to the direct- 
current are. The alternating-current arc 
is not discussed, though there are some 
data on the effects of superimposing a 
small alternating current on the funda- 
mental continuous current which lead to 
certain conclusions regarding stability of 
the resistance and potential difference 
that should be in a measure similar to the 
phenomena of the alternating-current 
arc. 

The work is more physical than an en- 
gineering treatise, but there is much in- 
formation and data which are essential in 
practical arc-lamp work. 

The chapters—twelve in number—di- 
vide the work under the following heads: 
I—Appearance of the arc. II[—History 
of the are. III—Phenomena on “Strik- 
ing” the are and of sudden current varia- 
tions. IV—Curves for potential differ- 
ence and current with constant length of 
are and for potential difference and length 
of are with constant current. V—Area 
of crater and crater ratios; variation of 
potential difference with diameter of 
cored carbons; constant-current resistance 
curves; constant potential-difference 
curves. VI—Kquation for potential 
difference, current and length of are with 
solid carbons, and applications to results 
of earlier experiments. VII—The poten- 
tial difference between each carbon and 
the are and the fall of potential through 
the are. VIII—Relations between elec- 
tromotive force of generator, resistance in 
series with the arc, potential difference, 
current and length of arc with solid car- 
bons. IX—Power efficiency of the arc 
and the required resistance in series with 
it. X—Hissing arcs. XI—The light and 
luminous efficiency of the are. XII— 
The mechanism of the arc, its true re- 
sistance and back electromotive force 
reason for different effects of solid and 
cored carbons. There is also, an appen- 
dix which contains some interesting re- 
marks on photometry and effective light. 


Much of the matter first appeared in 


the London Electrician, and is incorpo- 
rated in the work with such changes as 
were necessary to make it part of a con- 
secutive whole. Also, there is much that 


has been abstracted from other papers ' 


and writings. The copious references to 
these latter cover practically all the im- 
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portant writings on the arc and are a 
most valuable feature of the book. 

An important conclusion which is 
reached by the author is that the poten- 
tial difference across the arc is due mainly 


to its resistance and that the counter-elec- : 


tromotive force is very much smaller 
than has hitherto been supposed. This 
resistance is due to the formation of a 
film or mist of carbon vapor across or 
through which the current must pass. 

The question of diameter of carbon 
and length of arc for most efficient 
illumination is also fully discussed, and 
it is shown that short arcs and small car- 
bons will give the greatest amount of 
light for a given quantity of energy. 

The numerous tables into which the 
records of observations and results are 
put, and the curves which are plotted 
therefrom, together with the concise sum- 
mary at the end of every chapter—except 
chapter II—in which a terse epitome of 
the contents of the chapter is given, all 
tend to enhance the value of the work. 
Altogether, it is a thorough, valuable and 
probably the most important contribution 
to the literature on the arc that has ever 
been published, though, having been 
written in the atmosphere of Professor 
Ayrton, who was one of the earliest and 
most persistent investigators of the phe- 
nomena of the are, this is to be ex- 
pected. 

The femininity of the author does not 
manifest itself in any portion of the text, 
but unrestrainedly bursts forth in a full- 
page dedication to a French woman who 


is probably the Gallic equivalent for’ 


Susan B. Anthony, and which certainly 
detracts from the dignity of a technical 
work. 

— M 


The Telephone Green Book for 1902. 


The Telephone Green Book for 1902 
is a complete directory of the independent 
companies in the states of Ohio, Indiana 


and Michigan, together with such state - 


and company statistics as will be interest- 
ing to those concerned in the growth of 
the independent movement. This is sup- 
plemented by three special papers, setting 
forth the history and describing the in- 
dependent conditions of each state. These 
are contributed by J. B. Hoge, for Ohio; 
S. P. Sheerin, for Indiana, and J. B. 
Ware, for Michigan. The entire work is 
compiled and edited by H. H. Robinson, 
assistant general manager of the United 
States Telephone Company, Cleveland, 
Ohio, and is published by the Telephone 
ireen Book Publishing Company, Cleve- 
land, Ohio. 
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A Wireless Electric Heating and 
Cooking System. 


There is, perhaps, no better illustration 
of the great flexibility of the electric cur- 
rent for commercial and domestic pur- 
poses than its use after it has been trans- 
formed into heat. The numerous advan- 
tages of electrically equipped heating and 
cooking apparatus, such as the riddance 
of smoke and soot, no vitiation of the at- 
mosphere, instant heat at the exact place 
where it is wanted, no fuel or large cook- 
ing range, no labor in making or main- 
taining the fire, no waste of heat, perfect 
regulation of temperature, no danger from 
fires or explosions, cleanliness, etc., have 
all been recognized by those interested in 
the introduction of electricity into home 
and workshop for a number of years, but 
well-grounded causes are responsible for 
the somewhat limited but nevertheless 


ASS 
ELECTRICAL RADIATOR. 
growing use of electrically equipped cook- 
ing and heating apparatus. 

Primarily, the rate charged for current 
has been almost prohibitive, but it is being 
constantly reduced on account of the im- 
provements in general machinery, the ex- 
tension of the central station system of 
distribution, the increase in the number of 
water power and isolated plants and be- 
cause central station managers are begin- 
ning to realize the fact that electric heat- 
ing apparatus are current consumers dur- 
ing those hours of the day when their sta- 
tion load is light. 

The householder also has become ac- 
customed and attached to things electrical 
and is willing to supplant his gas stove 
by an electric stove or electrically 
heated pot, similarly to his willingness 
some vears past to substitute the gas 
stove for the coal range. What he 
wants, however, before taking up any 
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new invention that necessitates complete 
change of his domestic arrangements is 
the conviction that the work is worth 
doing—that the new appliances are better 
than the old ones in point of both effi- 
ciency and economy, that they are not 
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therein for the heating of the food. This 
may be illustrated by the fact that a pot 
in which water is boiling may be held in 
the palm of the hand showing that the 
heat does not escape, but is retained in 
the pot, the only place where it is wanted. 


-< ~ 


HEATING LAUNDRY IRON By ELECTRICAL HEATING SysTEM. 


liable to get out of order, and that their 
action when in use is absolutely certain. 
In the “Prometheus” system no wires 
are used. The heating device itself consists 
of a strip of mica on which a layer of 


REPLACING “ELEMENT” IN ELECTRICAL 
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metal has been deposited, or more properly 
speaking, fired. This conducting strip is 
protected by another piece of mica, and 
the whole is enclosed in a metallic casing. 
This unit or “heating element” can be 
painted to any desired resistance. The 
paint is an alloy composed of non-oxidiz- 
able metals, ensuring the element's life. 
The element may be either straight or cir- 
cular according to its usage, and may 
be inserted into or removed from a piece 
` of apparatus with the greatest ease by an 
unskilled person in case of a break- 
down, an advantage heretofore denied by 
any other known method. 

As stated above, in the “Prometheus” 
system, the utensils themselves are 
equipped with t'he heater, thus dispensing 
with a stove, which means not alone the 
purchase of one piece of apparatus, say, a 
pot or chafing-dish, instead of a pot or 
chafing-dish and stove on which to place 
it, but the inefficiency of the latter device 
is obliterated and by actual tests it has 
been shown that eighty-seven per cent of 
the heat sent into a utensil is utilized 


This in turn means not alone a saving of 
time, for the greater heat ensures quicker 
action, but if a gain of time is no object, 
less current is required to do the same 
work as that done by any other method in 
which a stove is used. The latter, as is 
well known, is a very inefficient piece of 
apparatus, which only transmits about 
thirty per cent of the heat generated in it 
to the food in the cooking utensils. The 
remainder of it escapes into the surround- 
ing atmosphere, goes up the chimney and 
heats up the stove itself and the air apace 
between it and the utensils. The only 
efficient method of cooking then is to 
climinate the stove and equip the utensils 
themselves with the heater, and it is this 
method which is employed in the 
“Prometheus” system. 

The system, which is almost revolution- 
arv, was first developed in Europe, and 
has been in exclusive and successful use 
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KITCHEN EQUIPMENT FOR ELECTRICAL HEATING SYSTEM. 


in Germany for seven years. In Austria, 
the well-known Siemens & Halske Com- 
pany has introduced the system, and in 
Switzerland, England and France it is 
extensively used for domestic and com- 
mercial purposes. In this country it is 
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now being introduced by the Prometheus 
Electric Company, 60 Reade street, New 
York, which has Americanized the appa- 
ratus and already created for these 
modern goods a considerable demand. 
It has received the endorsement of 


: many eminent authorities and its cata- 


logue, which hag just been issued, is a 
most artistic, valuable and interesting 
production, containing illustrations of 
some of the company’s productions, such 


as chafing-dishes, tea kettles, hot-water 


boilers, coffee machines, hot-water urns, 
plate-warmers, broilers, stoves, laundry 
irons, laundry machines, pleating ma- 
chines, curling irons, soldering irons, glue 
pots,‘ street-car heaters, radiators, steril- 
izers, medical appliances, motor rheostats, 
controlling devices, theatre dimmers, etc. 

The use of the heating element gives 


Ho.tping BorLING WATER IN ELECTRICAL 
HEATER IN PALM OF HAND. 
great flexibility to the system, and any ap- 
paratus where local heat is required can 
be easily and readily equipped. 
——c@> 
The Otis Elevator Company has re- 
cently closed a contract with the Subway 
Construction Company for an escalator, 
or moving stairway, to be installed at the 
Manhattan street station of the new 
Rapid Transit road. At this point, the 
“subway” crosses the Manhattan Valley 
on a viaduct, the tracks being about forty 
feet above the level of the street. The 
escalator will carry passengers both up 
and down, the two tracks being arranged 
in the same vertical plane. The guar- 
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anteed carrying capacity of the device is 
20,000 people per hour, 10,000 in each 
direction. A motor of thirty-five horse- 
power will be sufficient to operate the 
mechanism when working at its maximum 
capacity. 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TO HARNESS THE POTOMAC RIVER—A company has been 
organized to erect a turbine-wheel power plant on the Potomac 
River, near Washington, D. C. The object is to furnish electric 
power to Washington and adjoining localities. The plan of de- 
velopment involves a capitalization of $5,000,000, and the employ- 
ment within a month of 1,000 workmen. It is expected that within 
two years 25,000 horse-power will be ready for use. 


LARGE GLASGOW CONTRACT—A £500,000 contract has been 
placed by the Clyde Valley Electrical Company, of Glasgow, Scot- 
land, for the equipment of two generating stations to supply power 
for industrial purposes over an area of 755 square miles. The 
initial installations are to be of 6,000 horse-power each, and are to 
be completed in eighteen months. These will be the first of a series 
of great power stations to be built in the United Kingdom. 


ELECTRICITY AT FINLAND—Consul Cooke, in his report on 
the trade of the Grand Duchy of Finland for the year 1901, states 
that the town of Tammerfors is a striking and deeply interesting 
locality, having been practically founded by a Scotsman named 
Finlayson, who settled on its wild shores, and put to practical use 
its vast waterfalls some eighty years ago, when he strove to found 
the now immense mills which bear his name. These establishments 
employ about 4,000 work people, and the various mills are lighted 
entirely by electricity, derived from the waterfalls. There are 
about 5,000 lamps, and the machinery for the same is supplied by 
the Finnish Electric Light Company, which has its principal office 
at Helsingfors. Besides the Finlayson establishments, this com- 
pany has also provided the municipality of Tammerfors and the 
little town of St. Michael, together with the well-known Putilov 
works in Russia, with electric light, etc. 


TROLLEY AND LIGHTING DEAL—Interests identified with the 
Railways and Light Company of America, and also the control- 
ling owners in the North Augusta Electric and Improvement Com- 
pany, of Augusta, Ga., and the Augusta-Aiken Electric Railway 
Company, have consummated the purchase of a majority of the 
stock of the Augusta Railway and Electric Company, of Augusta, 
Ga., recently in Baltimore. The purchasers are: J. W. Midden-- 
dorf & Company, of Baltimore; John J. Williams & Sons, of Rich- 
mond; John Blair McAfee, of Philadelphia; Alfred S. Elliott, of 
Wilmington, Del., and James Hugh Jackson, of Augusta, Ga. The 
control of the company was bought from Messrs. Jarvis & Conklin 
and Colonel D. J. Dyer, of New York. Its capital stock is $1,000,000 
of bonds outstanding. The bonds are largely owned by Baltimore 
investors and financial institutions. It is understood that the 
purpose of the purchase is to consolidate the Augusta Railway and 
Electric Company with the Augusta-Aiken Electric Railway Com- 
pany. The latter is an interurban railroad which starts at 
Augusta, Ga., and runs to Aiken, S. C., a distance of twenty-four 
miles. It traverses eight cities and towns between the terminal 
points, and enters the heart of Augusta by a trackage arrange- 
ment with the Augusta Railway. 


PERSONAL MENTION. 


MR. FRANCIS M. PECK, second vice-president of the Twin 
City Telephone Company, St. Paul, Minn., has resigned this position, 
and will return to Chicago. 


MR. VICTOR C. GILPIN announces that hereafter he will be 
associated with the DeVeau Telephone Manufacturing Company, 
New York city, as sales manager. 


MR. R. D. LOVEJOY, superintendent of the Atmospheric 
Products Company’s plant at Niagara Falls, N. Y., is visiting New 
York on business of the company. 


MR. W. W. WHEATLEY, superintendent of the surface lines of 
the Brooklyn Rapid Transit system, has resigned; his assistant, 
Mr. W. B. Yearance, also resigning. 


MR. IVAR MOLTKE HANSEN, Charlottenburg, Germany, is 
visiting the United States to study the progress of, and probably 
become associated with, the electrochemical industries here. 


MR. W. W. SOUTHGATE, Nashville, Tenn., has been appointed 
engineer of the Tennessee Interurban Railway Company, which 
will build extensively in Tennessee, surveys now being in progress. 


MR. J. N. KELLER, Boston, general manager of the New Eng- 
land Telephone Company, who has been a sufferer from rheuma- 
tism, is again at his office after an absence of several months and 
is gradually regaining his old-time strength. 


MR. AUGUSTUS B. SANDERS, who has been associated with 
the engineer’s department of the American Telephone and Tele- 
graph Company for the past eight years, has joined the sales de- 
partment of the Electric Storage Battery Company, of Philadelphia. 


MR. K. W. HEDGES, a member of the Lightning Research Com- 
mittee, has arrived in the United States, and will spend some 
time investigating the methods employed in the development of 
lightning arresters and protection against lightning in this country. 


MR. H. D. CHEEVER, manager of the Okonite Company, re- 
turned last week with his wife from a hunting expedition in the 
woods of Maine and is receiving the congratulations of his many 
electrical friends over the fact that both he and Mrs. Cheever each 
had the honor of bringing down a magnificent specimen of the 
moose family. 


MR. FRANK MACGOVERN, of the well-known New York house © 


of Rossiter, MacGovern & Company, reached New York on the 
Campania on Saturday, October 4. Mr. MacGovern hastened his 
return in order to attend the convention of the American Street 
Railway Association which has been in session in Detroit during 
the present week. 


MR. W. C. WOODWARD, of the Narragansett Electric Lighting 
Company, Providence, was a New York visitor last week. His com- 
pany is one of the highly prosperous operating companies and is 
constantly adding to its equipment. Among recent additions is a 
large installation of storage batteries manufactured by the National 
Storage Battery Company, of Buffalo. 


MR. EDWIN R. WEEKS, consulting engineer, Kansas City, 
Mo., has taken into partnership Wm. R. Kendall and Walter M. New- 
kirk. The firm name will be Weeks, Kendall & Newkirk. Mr. 
Weeks is well known in electrical circles and his two associates 
are both experienced in engineering work and are graduates of 
the Massachusetts Institute of Technology. 


LIEUTENANT-COLONEL H. A. YORKE, of the Royal Engineer 
Army Corps, England, has arrived in the United States for the pur- 
pose of inspecting the electric railway systems here. Colonel Yorke 
will spend some time in the United States. He will visit many of 
the prominent installations, and will report extensively upon the 
methods employed for the prevention of leakage of current. 


MR. GEORGE W. BIRDSALL has been appointed consulting 
hydraulic engineer by the Commissioner of the Water Supply, Gas 
and Electricity of New York. The salary is $7,000 a year, under 
authority of a resolution adopted by the board of aldermen Septem- 
ber 13. Mr. Birdsall has been connected with the water department 
for thirty-two years, and has held the position of chief engineer 
for over twenty years. 


MR. NICHOLAS S. HILL, JR., a graduate of the Stevens Insti- 
tute of Technology, will be appointed to fill the position of chief 
engineer of the Water Department, New York city, resigned by 
Mr. George W. Birdsall. Mr. Hill has practised as a civil engineer 
in different parts of the country, and has given much attention to 
hydraulic engineering. He was electrical engineer for the electric 
subway commission and also for the sewerage commission of Balti- 
more, and for two years was chief engineer of the water depart- 
ment of that city. He has also had charge of the construction of 
waterworks for other municipalities and private companies. 
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ELECTRICAL SECURITIES. 

During the past week speculation has been marked by so many 
sensational developments that it can be called one of the most 
memorable of the year. The general condition has been one of 
rapid downward fiuctuations and almost equally rapid and excited 
recoveries, and prices as compared to a week ago show general de- 
clines. This depression in the financial district is the more strik- 
ing, as it is about the only important portion of the country where 
undoubted prosperity is not in evidence, this condition being em- 
phatically shown by the trade reports of all important industries; 
and while declining security values in a period of industrial and 
commercial prosperity is by no means a stranger to this country’s 
past history, it gives courage and confidence to bullish operators 
and holders of securities in their contention that the present down- 
ward movement of prices can not but prove temporary. 

The week’s most important developments were the relief meas- 
ures afforded to the monetary situation by the Secretary of the 
Treasury, and the effort made by the President to bring about a re- 
sumption of anthracite coal mining. While the first has been 
eminently successful, nothing has yet come from the last named 
development. 

The one great thing accomplished by Secretary Shaw is that he 
has given decided elasticity to the national currency. In addition 
to the new precedents, the most imperative need is legislation re- 
pealing the statute limiting the retirement of national bank notes 
at the rate of $3,000,000 per month. 

In the face of all the talk in the financial district of the de- 
pressing effect to be expected by money tightness and the pro- 
tracted coal strike, the weekly reports and the statements of rail- 
road earnings continue to show unbounded and even increasing 
business, activity and prosperity. These last named factors in the 
end will determine the course of prices of securities, and should 
be regarded as the ones of real importance by investors. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 4. 


New York: Closing. 
Brooklyn Rapid Transit.................. 64 
Consolidated: Gass ccsesi et eastiedins eects 218 
General HBlectri¢s cc ia secs kc esi ete ees ess 185 
Kings County Blectric..................2. 210 
Metropolitan Elevated.................... 135% 
Metropolitan Street Railway............ 139 
New York & New Jersey Telephone...... 160 
Westinghouse Manufacturing Co......... 217 


New York & New Jersey Telephone stock has been active during 
the week, selling ex-rights and dividends at 16314 to 163%. 

The Brooklyn Rapid Transit Company has announced that it 
will begin at once the work of constructing four more loons on the 
Manhattan side of the bridge, and thus relieve by so much the 
crush at that end of the bridge night and morning. This announce- 
ment by the railroad company followed the rejection of the Poul- 
son plan and the approval by Commissioner Lindenthal of the plan 
of the railroad company to lay the extra tracks. It is announced 
that the work will be completed and the cars using the new tracks 
by Christmas. 


Boston: Clos ng. 
American Telephone and Telegraph....... 165 
Edison . Wlectric. ccccs sek 248 ee se deste ces 273 
Massachusetts Electric preferred.......... 95 
New England Telephone.................. 140 
Western Telephone and Telegraph......... 100 


The annual meeting of the Edison Electric Illuminating Com- 
pany will be held October 14, at noon, at the office of the company, 
70 State street. 

The stock of the Massachusetts Electric Companies was placed 
in the unlisted department of the Boston stock exchange during 
the week, and immediately became a feature of the local trading. 
It is intimated that the Massachusetts Electric Companies will ulti- 
mately be included in the combination of all the gas, electric light, 
power and railway interests. 


Philadetphia s Closing. 
Electric Company of America........... 9°% 
Electric Storage Battery common........ 89 
Electric Storage Battery preferred....... 88 
Philadelphia Electric...................... 8% 
Union “Traction: oais24264 cheeses esane 48 
United Gas Improvement Co.........:.. 113%, 
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The United Gas Improvement Company has declared a quar- 
terly dividend of two per cent ($1 per share), payable October 15 
to stockholders of record at the close of business September 30. 

The local electrical securities were traded in extensively during 
the week, Union Traction going up as high as 4834. Philadelphia 
Rapid Transit, Philadelphia Electric and United Gas made slight de- 
clines. Electric Storage Battery went up three points. 

A representative of the Electric Company of America is quoted 
in the Wall Street Journal as saying: “The gross earnings for July 
and August have not only shown decided increases over the cor- 
responding months of last year, but the increases have been sub- 
stantial enough to warrant us in paying a dividend of sixty cents 
next year, instead of fifty cents this year. I do not, of course, say 
that this increase in dividend will be declared. The directors may 
have other reasons for not taking such action.” 


Chicago: Closing 
Chicago Edison Light.................ee08+ 172 
Chicago Telephone.............cccceccece 169 
Metropolitan Elevated..............ceeee. 89 
National Carbon common..............e0. 32 
National Carbon preferred............e00- 100 
Union Traction common...............06: 18 
Union Traction preferred................. 51 

A special meeting of the stockholders of the Metropolitan 


Elevated has been called for November 5, for the purpose of enlarg- 
ing the object of the corporation so that it may build the new 
down-town terminal at Jackson Boulevard. 


TELEPHONE AND TELEGRAPH. 


AUSTIN, TEX.—Tke Fort Worth Telephone Company has been 
incorporated with a capital of $304,000. The directors are: Joseph 
L. Dunn, John M. Grane, William Drury, John B. Yeager, F. M. 
Kirby and J. Frank Nuss, of Wilkesbarre, Pa.; Martin Casey, Sid- 
ney L. Samuels and F. B. McElroy, of Fort Worth. 


TONAWANDA, N. Y.—The certificate of incorporation of the 
Niagara County Home Telephone Company, which was recently 
organized at Lockport, and to which was turned over the home 
system in chat city and the lines east and west, has been filed with 
the county clerk. The capital of the company is $130,000. 


LANCASTER, PA.—Articles of incorporation of the Lancaster 
Telephone Company, formed with a capital of $10,000 to construct 
and operate telephone lines in this town, have been filed with the 
county clerk. The directors for the first year are as follows: Her- 
bert I. Sackett, George P. Zuibrick, Walter DeC. Moore, John G. 
Miller, Lewis Eaton, Jr., Charles W. Fuller and Herman B. Van 
Peyma. 


JUDGE DECIDES AGAINST TELEPHONE COMPANY—Judge 
Tuley, of Chicago, Ill., on Monday, October 6, gave the complainants 
in the suit of the Illinois Manufacturers’ Association permission 
to amend their petition for injunction so as to enable them to se- 
cure the return of the funds alleged to have been collected by the 
Chicago Telephone Company in excess of the franchise rate. The 
construction placed on his decision by attorneys for the complainants 
is that 5,000 or 6,000 telephone lessees may come into the suit and 
become parties to it, whether they are members of the Manufactur- 
ers’ Association or not. The decision of the court, it is estimated, will 
cost the Chicago Telephone Company more than $1,000,000, unless 
the Supreme Court reverses the judgment of Judge Tuley. All 
that remains for the complainants to do now is to prove up their 
claims. There were 337 lessees involved in the original suit, their 
claims being in the aggregate about $75,000, but all the druggists, 
liverymen and private citizens who paid $175 a year for their tele- 
phones may come in and become parties to the suit, Judge Tuley 
holding that all may be considered together. The question as to 
whether they can go back of five years, the time provided in the 
statute of limitation, remains to be argued. 


NEW INCORPORATIONS. 
CINCINNATI, OH1O0—Carrollton, Louisville & Cincinnati Trac- 
tion Company. $300,000. 
CAMDEN, N. J.—Perfect Light Company. $500,000. Incor- 
porators: F. G. Hobson, Benjamin F. Perkins, Herbert E. Perkins. 


CROCKET, TEX.—Citizens’ Light Company. $10,000. Incor- 
porators: Dar McLean, Charles Il. Edmiston and John B. Smith. 
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ELECTRIC LIGHTING. 


CAPERTON, W. VA.—The power-house of the Victoria Coal 
and Coke Company has been destroyed by fire, the loss amounting 
to $25,000. 


HARRISBURG, PA.—The Paxtang Electric Company has pur- 
chased a plot of ground at Lochiel, and will soon commence the 
erection of a plant to cost $500,000. 


“ALBANY, N. Y¥.—There has been filed with the Secretary of 
State a certificate of the merger of the. Queens Borough Gas and 
Electric Company with the Hempstead Gas and Electric Light Com- 
pany and the Queens Borough Electric Light and Power Company. 


ORANGE, MASS.—The Montague Electric Light and Power 
Company has been organized with the following officers: Isaac 
Chenery, president; T. F. Harrington, manager; F. O. Johnson, 


treasurer. The directors are: Isaac Chenery, E. L. Bartlett and. 


T. F. Harrington. 


SANTA BARBARA, CAL.—A franchise for an electric lighting 
and power system in Santa Barbara and Lompoc valleys, the towns 
of Santa Maria and Guadaloupe and intervening territory, has been 
granted by the board of supervisors to W. W. Barnes and other 
capitalists residing in Sonoma County. 


LOS ANGELES, CAL.—The California Coke and Gas Company 
has been incorporated to furnish heat and power to San Pedro, 
Redondo and San Monica. The company has a capital stock of 
$1,000,000, and the directors are as follows: Thaddeus Lowe, Caro- 
line W. Dobbins, T. S. C. Lowe and Lynn Helm. 


BURNS, ORE.—A company known as the Burns Electric Light 
and Power Company has been incorporated with a capital stock 
of $10,000, held by K. M. Horton, Chauncey Cummings, N. U. 
Carpenter and F. O. Jackson. They have bought the electric light 
plant, and will substitute steam for water power. 


FLORAL PARK, N. Y.—The Floral Park Electric Light and 
Power Company is about ready to begin operations, and is making 
arrangements with the Roslyn Electric Light and Power Company 
to furnish it with electricity. The officers of the company are as 
follows: President, Hon. John Lewis Childs; vice-president, Cap- 
tain John F. Klein; secretary and treasurer, Arthur H. Goldsmith. 


ST. LOUIS, MO.—The Belleville Electric Light and Gas Com- 
pany has been turned over to the purchasers, the consideration 
paid being $240,000. The board of directors is as follows: Edward 
Abend, Sr., Henry A. Kircher, George Gaus and L. D. Turner, 
Belleville; M. M. Stephens and W. S. Forman, East St. Louis, and 
H. M. Byllesby, Chicago. Edward Abend, Sr., was elected president 
and W. F. Kircher, secretary. 


CHARLOTTE, N. C.—The big plant that is being built at India 
Hook Shoals, on the Catawba River, is almost completed, and will 
be ready for the transmission of electricity by February 1, 1903. 
It is stated that 8,000 or more horse-power will be developed. Of 
this amount, 2,000 horse-power will be transmitted to Rock Hill 
for the use of cotton mills, and 800 to Fort Mill, for the same pur- 
pose. The total cost of the plant will amount to $500,000. 


SALT LAKE CITY, UTAH—It is reported that Senator W. A. 
Clark is buying all the available water in the Oquirrh range in 
Tooele County, with the object of furnishing electric light and 
power to the towns of Tooele, Stockton and Ophir. It is expected 
that the building of the power plant will begin at once. The plant 
of the Utah Light and Power Company will be removed at once 
to the banks of the Jordan. The plant will be completed and in 
running order within ninety days. 


ST. LOUIS, MO.—Excavations for a cofferdam which, it is said, 
will be the largest in the world, are being made on the site of the 
new power-house of the Union Electric Light and Power Company 
at the foot of Biddle street. The plant itself will constitute one of 
the largest electric stations in existence, and will cost about 
$1,000,000. To put in the cofferdam, more than 30,000 yards of dirt 
have been scooped out of the river bank, and the Mississippi is now 
forty or fifty feet wider at that point, on a medium water line, 
than it was before. The purpose of the dam is to prevent a possible 
shifting of the stream in future years. 


ST. LOUIS, MO.—The Belleville Gas and Electric Light Com- 
pany, capitalized at $150,000, has been purchased for $240,000 by 


Vol. 41—No. 15 


a number of men who, it is said, represent a Chicago and Cincin- 
nati syndicate. Besides the $240,000 paid for the concern, the buy- 
ers have assumed obligations amounting to $60,000. The buyers 
were: M. M. Stephens, W. S. Forman and L. D. Turner, Jr., of East 
St. Louis; Turner & Holder, of Belleville; H. M. Byllesby and W. M. 
Horner, of Chicago, and Rudolph Kleibolte & Company, of Cincin- 
nati. It is stated that the company is to be reorganized, the plants 
enlarged, and an effort made to cheapen the service and get more 
consumers. 


RECEIVERSHIP NOTE. 


A RECEIVER has been applied for by H. G. Ferguson for the 
United States Incandescent Lamp Company, of St. Louis, Mo. It is 
alleged that the assets of the concern are only $23,000, and its 
liabilities $35,000. 


AUTOMOBILE NOTE. 


A LONG AUTOMOBILE TOUR—Mr. Charles J. Glidden, Lowell, 
Mass., arrived in Paris recently, having driven a sixteen-horse- 
power Napier autocar over 5,000 miles, one of the longest con- 
tinuous tours recorded. The driving days numbered thirty-eight. 
The tour commenced in London. The car was transported across 
the Channel from Newhaven to Dieppe. The route covered ex- 
tended across Northern France to Metz, down the valleys of the 
Saar and Moselle, up the Rhine to Bingen, through the Black For- 
est via Heidelberg and Baden Baden to Neuhausen and Constance 
to Bachs, across the Rhine to Austria, over the Arlberg Pass to Inns- 
bruck, the Brenner Pass to Verona, Venice, the Italian lakes, Aprica 
Pass and St. Gotthard Pass into Switzerland, the Brunig Pass, 
Mount Vaud, Col de la Vaucelle to Geneva, around Lake Geneva 
to Chamonix, over the Haute, Basse and Maritime Alps to Monte 
Carlo, across Southern France and the Pyrenees to San Sebastian 
in Spain; thence north to Trouville and Paris, passing 1,700 cities 
and towns. The summary of miles driven is as follows: England, 
132; France, 2,700; Germany, 608; Austria, 250; Italy, 508; Switzer- 
land, 897; Spain, 30; total, 5,125. Mr. Glidden was accompanied 
1,000 miles by Dr. F. L. D. Rust, secretary of the Massachusette 
Automobile Club, of Boston, 3,500 miles by Mrs. Glidden ang Mrs. 
Waters, 4,000 miles by Mr. Dudley E. Waters, of Grand Rapids, 
Mich. Mr. Glidden drove the car the entire distance, which was 
kept in excellent order by his mechanician, Mr. Charles Thomas, 
of London. There were sixteen tire punctures, and to keep moving 
twelve tires were required, eight of which are in good condition 
to-day. Mr. Glidden reports excellent roads except about 200 miles 
in Germany and 300 miles in Southern France. 


OBITUARY NOTICES. 


MR. ADAM S. ROSENBERRY, engineer of the Cincinnati Edi- 
son Electric Company, was killed by an electric shock on Monday 
morning, October 6. Mr. Rosenberry’s home was in New York city, 
where he leaves a widow and two sons. 


COLONEL HENRY A. PIERCE, treasurer and general manager 
of the Pawtucket Electric Company, died September 25 from 
appendicitis, in the sixty-sixth year of his age. Colonel Pierce was 
a prominent figure in the political and military life of Rhode 
Island, and from 1884 to 1894 was assistant secretary of the United 
States Senate. 


DR. JOHN BYRNE, who had for a long period been one of the 
most noted physicians of Brooklyn, died on October 1 at Mon- 
treaux, Switzerland. Dr. Byrne was greatly interested in 
electrophysics, and his researches in this direction attracted the 
attention of the world’s greatest thinkers on many occasions. He 
spent many years of continued effort in devising a battery which 
would generate power by a simpler method than that ordinarily 
used. In 1876 the electrothermal battery he had invented was ex- 
hibited at the Centennial Exhibition in Philadelphia, and at- 
tracted wide recognition. He was also the inventor of a number 
of surgical instruments, and was a prolific writer on several sub- 
jects. Dr. Byrne was in his seventy-seventh year, having been born 
in Ireland in 1825. He was graduated from the Edinburgh Medi- 
cal University in 1846 with high honors, and came to America in 
1848. He settled in Brooklyn, and was one of the founders of the 
Long Island College Hospital. He is survived by his wife and two 
daughters. 
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ELECTRIC RAILWAYS. 


GRAND HAVEN, MICH.—The Grand Haven & Muskegon Rail- 
way Company has been granted a franchise to run its line through 
Grand Haven. 

LEHIGHTON, PA.—Work on the construction of the trolley 
tine connecting this town with Mauch Chunk has been completed, 
and the road is in operation. 

INDIANAPOLIS, IND.—Townsend, Reed & Company have pur- 
chased the Indianapolis, Shelbyville & Southeastern Traction line, 
the price paid being $750,000. 

SYRACUSE, N. Y.—The Syracuse Rapid Transit Company has 
filed a certificate stating its intention to extend its line from the 
village of Liverpool to a point oppcsite Long Branch. 

OTTAWA, ILL.—Work on the lines of the Illinois Valley Trac- 
tion Company is being pushed rapidly, in order to have the line 


in operation between Ladd, Spring Valley and La Salle before 


winter sets in. 

SOUTH AMBOY, N. J.—J. B. Snow, chief engineer of the Jersey 
Central Traction Company, has asked the South Amboy city council 
to appoint a time for a conference to discuss the terms on which 
a franchise will be granted the company. 


CHAMPAIGN, ILL.—The Danville, Urbana & Champaign Rail- 
way Company has petitioned the city council for a twenty-year 
franchise for a track on Walnut street, and also for permission to 
run interurban cars upon the tracks of the present street railway. 


ALEXANDRIA, IND.—J. P. McGeath has been granted a thirty- 
five-year franchise for an interurban line into this city, the line 
coming from Hartford City here, Alexandria to be a terminal. The 
company is to put up a $5,000 bond that it will have the line com- 
pleted by or before July 1, 1903. 


ONEIDA, N. Y.—The Oneida Railway Company has been granted 
permission to run its line through the town of Westmoreland. This 
is to be a part of the line that will connect Oneida and Utica. Under 
the terms of the franchise the company is to have at least five 
miles of road in operation by the beginning of 1904. 


MORGANTOWN, W. VA.—AII the plans and specifications for 
the street car line have been completed, and it has been decided 
to expend $300,000 on the power plant and lines. Contracts will be 
let during the next few months for nine and one-half miles of 
track. None of it will be completed before next year. 


TRENTON, N. J.—It is reported on good authority that Edwin 
Gould and Samuel Thomas have purchased the North Jersey Street 
Railway Company, the Jersey City, Hoboken & Paterson Traction 
Company and the Central New Jersey Traction Company, and that 
the management of the three roads will be consolidated. 


AURORA, ILL.—The Rockford & Interurban Railway Company 
has been organized with a capital of $1,000,000. The purpose of 
this company is to unite the interests of the Rockford & Belvidere 
Railway Company, the Rockford Railway, Light and Power Com- 
pany, and the proposed Rockford and Freeport electric road. 


SHARON, PA.—The East End Street Railway Company has in- 
creased its capital to $200,000, and awarded the contract for build- 
ing the road from West Middlesex to Sharon to H. G. Hamilton, of 
Youngstown, and William McIntyre, of Sharon. Work has already 
been started. The same company will build a road to Greenville 
and Mercer. 

FRANKFORT, IND.—Chicago, Aurora, Kokomo, Frankfort, La 
Fayette and Logansport capitalists have effected a preliminary 
organization for the construction of two lines of electric railway, 
one from Kokomo to La Fayette via Frankfort, and the other from 
Frankfort to Logansport. The capitalization of the company is 
$2,000,000. 


ALBANY, N. Y.—An agreement of consolidation of the Auburn 
Railway Company with the Auburn Interurban Electric Railroad 
Company, to form the Auburn & Syracuse Electric Railroad Com- 
pany, has been filed with the Secretary of State. The company 
has a capital of $1,300,000. The principal office of the road will be 
in Syracuse. 

SCOTTSBURG, IND.—A franchise has been granted to Joseph 


H. Shea, of Seymour, and Mark Storen, of this village, to build a 
traction line through the county, using the public roads. The line 
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is to run from Columbus to Sellersburg, by way of Scottsburg. The 
franchise is for thirty-five years, provided the building is begun 
within two years. 


ST. JOSEPH, MO.—It is said that a movement is on foot to 
connect this city and Omaha with an electric line. If the line is 
constructed, it will be necessary for the company to install a large 
number of plants between the two cities. The line will probably 
be run to Savannah and thence to Tarklo, and then follow the river 
through Iowa to Omaha. 


DOYLESTOWN, PA.—A charter has been granted by the state 
department to the Montgomery Traction Street Railway Company 
for an electric road to Limerick. The president of the new com- 
pany is J. H. Johnson, of Ambler. The directors’are: John R. Ash, 
Philadelphia; L. S. Moore, Ambler; Henry B. Clay, Pottstown; 
Arthur G. Ash, Trappe. The proposed road is four miles long. 


TRENTON, N. J.—Henry C. Moore, F. W. Roebling, Jonathan 
H. Blackwell, Robert S. Woodruff, P. E. Hurley, Levi T. Hannum 
und F. W. Roebling, Jr., have secured a charter for the Trenton, 
Pennington & Hopewell Street Railway Company. The c&mpany 
has a capital of $250,000 and its purpose is to extend the tracks of 
the Trenton Street Railway into Pennington and Hopewell. The 
company’s charter is for 100 years. 


MADISON, WIS.—Articles of incorporation have been filed by 
the Madison & Northwestern Railway Company, which plans build- 
ing an electric railroad from Madison to Oshkosh and Fond du Lac, 
via Sun Prarie, Beaver Dam, Columbus and Waupun. The line will 
be 130 miles in length. The incorporators are said to be men re- 
siding along the proposed route. Henry Knox, of Chicago, is said 
to be back of the enterprise. 


PITTSBURG, PA.—The Pittsburg Railways Company has se- 
cured control of the franchises of the Pittsburg, Coraopolis & 
Monaca Street Railway, and will soon begin constructing the line. 
When this is done there will be a continuous trolley line from this 
city to Beaver Falls. The Pittsburg Railways Company also in- 
tends doubling its tracks from the head of Neville Island to 
Coraopolis, which it is estimated will cost about $120,000. 


BATAVIA, N. Y.—The Union Traction Company has been in- 
corporated with a capital of $600,000, to operate an electric road 
fifty miles in length from Batavia to the shore of Lake Ontario, 
near Olcott. The principal office of the company will be located at 
Medina, and the directors are: Isidor H. Gebelle, Fred L. Downs, 
Darius L. Fuller, Sam Lauder, of Medina; Joseph W. Holmes, 
Batavia; Frank A. Pixley, Alabama; Howard Hendrickson, Albany. 


ATLANTA, GA.—A company has been organized and plans put 
on foot for the establishment of a line running from Atlanta to 
Roswell, from Roswell to Marietta, and possibly to’ some points 
further on. Among those interested in the new company are: 
Thomas F. Stocks, F. M. Stocks, B. F. Curtis, T. J. Kelly, John T. 
Stocks, and several others. The capital stock of the company will 
be between $500,000 and $750,000, and it is stated that enough 
money is already on hand to carry through the project. 


SANTA FE, N. M.—A franchise for an electric street railway 
has been granted by the city council to Joseph E. Lacome. The 
franchise is for fifty years, but after twenty-five years the com- 
pany must pay five per cent of its gross receipts into the city 
treasury above all taxes and licenses it pays. Construction is to 
begin within six months, and a mile must be in operation within 
a year. A franchise was also granted to the Capital Light and 
Power Company, organized by Ohio people, to build power works 
on the Pecos River, and to wire power to Santa Fe, Las Vegas and 
Albuquerque for industrial enterprises. 


PHILADBPLPHIA, PA.—A charter has been granted to the 
Hazleton, Weatherly & Mauch Chunk Traction Company, with a 
capital of $100,000. The new company contemplates the construc- 
tion of a stretch of road fifteen miles in length from Philadelphia 
via Beaver Creek to Weatherly thence to Nesquehoning, where it 
will connect with the tracks of the Mauch Chunk Traction Com- 
pany. The president of the new company is Frank W. Larned, 
Wilkesbarre. Elmer Warner and Lawrence Tarleton, of Weatherly; 
J. M. Stauffer, of Beaver Meadow; F. W. Larned, J. K. Weitzen- 
korn, A. H. Bloom and Christian Walter, of Wilkesbarre, are di- 


rectors. 
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THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, an- 


nounces that it is having all it can do to keep abreast of the orders 
for incandescent lamps. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., has recently taken an agency for the new Nernst lamp. The 
company states that it is carrying a complete line of these in stock, 
and is prepared to ship promptly from St. Louis any size or voltage. 


JOHNSON & MORTON, Utica, N. Y., are prepared to furnish 
enameled, marbleized or plain slate panel boards or distributing 
boards. These will be furnished with or without linings and 


switches. A complete catalogue will be sent to any one interested 
upon application. 


THE EUREKA ELECTRIC COMPANY, Chicago, Ill., is mailing 
to its friends a handsome colored folder, illustrating some of the 
Eureka company’s latest productions in natural colors. This is a 
novelty which is new in the telephone line and will be greatly ap- 
preciated by any one receiving this favor. 


THE NATIONAL ELECTRIC SUPPLY COMPANY, Washing- 
ton, D. C., is distributing four bulletins for August and September, 
describing, respectively, the Sumter “bull’s-eye” . express board, 
Sumterphones, intercommunicating telephones and telephone accés- 


sories. Either one or all of these bulletins may be had from the 
company. 


THE BROOKLYN INSTITUTE OF ARTS AND SCIENCES has 
now ready its prospectus for the season 1902 and 1903. The 
schedule for this season is of the same high order as those with 
which the institute has been favored for a long period, and the 
opening lecture is awaited with great interest by all affiliated with 
this splendid organization. 


THE “TRADE PRESS,” issued quarterly by L. L. Cline, Hedges 
Building, Detroit, Mich., is devoted to advertising subjects, and is 
no doubt a very great help to the advertising writer and the pro- 
gressive publisher. Mr. Cline devotes himself especially to trade 
papers, and the appearance of this magazine reflects great credit 
in the style and arrangement which characterize the work. 


“THE FOUR-TRACK NEWS” for October contains a frontis- 
piece entitled “West Point,” and an illustrated article, “In the 
Shadow of Treason,” which brings vividly to mind the pathetic 
incidents of the Arnold-Andre affair. “Railroading in Rural 
Japan” is short and very readable, and a number of other items 
of pronounced interest are distributed between the covers of this 
little volume. 


THE CHAPMAN FUEL ECONOMIZING SYSTEM, Albany, 
N. Y., has been incorporated to manufacture an invention of John 
S. Chapman, to be used ior economizing in the use of fuel, arrest- 
ing smoke and increasing steam boiler capacity. The directors 
are: John S. Chapman, Isaac Legrange, James W. Bentley and 
B. A. Chapman, of Albany; John Pressley, M. Pressley and M. 
Waighill, of Rochester. 


A NEW JOURNAL FOR AMATEURS—The first number of the 
Model Electrical and Mechanical Engineer, a monthly journal of 
electricity and mechanics for the use of amateurs and students, 
will be issued October 25. Among others, it will contain the fol- 
lowing articles: “How to Make a Telephone,” “How to Make an 
Electric Telegraph,” and “The Design of a Two-Kilowatt Dynamo. 
The paper will be published at Dover, N. J. 


THE DEVEAU TELEPHONE MANUFACTURING COMPANY, 
New York city, has issued the tenth edition of its catalogue 
descriptive of DeVeau telephones and telephone apparatus. This 
book is carefully indexed, and the price lists and dimensions are 
very complete. The illustrations show designs of everything in the 
way of telephones and accessories, and will be very valuable to 
any one contemplating the purchase of apparatus of this descrip- 
tion. 

THE EDISON MANUFACTURING COMPANY, Orange, N. J., is 
meeting with a very much increased demand for the Edison pri- 
mary battery. This was formerly known as the Edison-Lalande 
battery, and is very popular for electric ignition for gas engines. 
An illustrated description of this battery and also a description of 
the Edison sparking coil, together with a number of testimonials 
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from some of the largest gas and gasoline manufacturers in the 
country, will be sent to any one interested upon application. 


THE EUREKA ELECTRIC COLOR COMPANY, New York 
city, is calling attention to its coloring and frosting compounds 
for electric lamps. These compounds are claimed to dry quickly, 
and will not peel, chip or blister. The colors are made from for- 
mulas requiring the best materials and most expert handling 
possible. A specialty of the company is the amber frosting fiuid, 
which softens the illumination of incandescent electric lamps. 

THE GOULDS MANUFACTURING COMPANY, Seneca Falls, 
N. Y., has just issued a fine catalogue of its power pumps for every 
service. The work is copiously illustrated with half-tone engrav- 
ings and each piece of apparatus is carefully indexed with its par- 
ticular specifications. A number of illustrations show the Triplex 
power pumps, direct-driven by electric motors. This catalogue is 


well worth sending for, and will be supplied by the company upon 
application. 


MR. G. M. GEST is introducing many ideas into subway con- 
struction. Among the more recent of his applications are the 
“Ideal” service box cover, the bell-mouthed, single-duct terminal, 
to be used for ending a single-duct run in a manhole or a multiple 
run of single ducts, and the adjustable conduit terminal frame. 
Information in regard to these will be supplied upon application 


to No. 277 Broadway, New York city, or Union Trust Building, 
Cincinnati, Ohio. 


SARGENT, CONANT & COMPANY, Boston, Mass., have recently 
completed the entire electrical equipment of Mr. Thomas W. Law- 
son’s ‘“Dreamwold,” Egypt, Mass., including telephone and fire- 
alarm systems and arc and incandescent lamps throughout the 
estate, all wires being carried in underground ducts, making one 
of the largest and most complete electric plants in the country. 
The company has also secured a contract for an intercommunicat- 
ing telephone system for the Boston Athletic Association. 


MR. W. J. PHELPS, manager of the Phelps Company, writes 
in his characteristic vein: “Please get up (advertising) copy as 
suggested—I am too crowded for inspiration. We have just opened 
a Chicago office in the Monadnock Building in charge of J. Wiley 
Phelps, formerly superintendent of factories. Our new factory 
superintendent is F. L. Funsten. Our Pacific coast office, 227 Sutter 
street, San Francisco, is in charge of Joseph Thieren who is doing 
good work and selling more ‘Hylos’ per capita than any other terri- 


tory. Those ‘setting sun’ people are not slow to discover good 
things like the ‘Hylo.’” 


THE STANDARD VITRIFIED CONDUIT COMPANY is busy 
supplying contracts for a number of very large municipal instal- 
lations. The company is supplying Messrs. Regan & Mulock with 
300,000 duct feet of multiple duct for the subway system of New- 
castle, Pa., and 200,000 duct feet of nine-hole duct is being supplied 
by this company to the United Railways Company, of Baltimore, 
Md., the contractor being E. Saxton, who built most of the rail- 
roads in the city of Washington. A short time ago B. S. Barnard, 
of the Standard Vitrified Conduit Company, the officials of the city 
and the contractors made a thorough tour of inspection of the 
municipal subways of Newcastle, Pa. 


THE STANDARD POLE AND TIE COMPANY, No. 44 Broad 
street, New York city, deals in poles, ties and cross-arms—nothing 
else. For about nine years the business was conducted on a small 
scale by Mr. A. D. French. On the death of Mr. French, in May, 
1900, the company was formed and the capital was greatly in- 
creased. Maxton, N. C., was chosen as the most suitable new loca- 
tion, it being the centre of the best timber section of the state. Be- 
sides the round juniper poles it has manufactured and sold 
great quantities of octagonal pine poles. These are sawed from 
the best quality of long leaf yellow pine, dressed, painted, and the 
butts treated with one coat of dead oil of coal tar. It was decided 
to build and operate a large cross-arm mill of its own, and the 
best location for the mill found at Brooksville, Fla., in the very 
heart of the Florida heart pine belt. In connection with the cross- 
arm mill it will operate a fuily equipped sawmill, in which it 
will saw its octagonal and square poles together with stock for 
its cross-arms. The cross-arm mill, which will be ready January 
1, will have a capacity of two carloads of arms per day, and the 
timber will be of a quality to satisfy the most exacting. Samples 
of this Florida heart pine, a3 well as samples of the juniper, were 
on exhibition at the Annual Street Railway Convention. 
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Has any one ever tried to figure out the 
effect on the business world of a total 
interruption of all telephone communica- 
tion? 


It would be interesting to know what 
effect the coal strike and the threatened 
gas famine have had upon the calcium 
carbide industry. 


The convention at Detroit of the 
American Street Railway Association 
last week was in many ways a remarkable 
one, and it evidenced above all other con- 
siderations the remarkable prosperity and 
the development which are obtaining as 
the result of the rise of electric trans- 
portation facilities. The new president 
is the executive head of an organization 
which has had to do with every phase of 
urban and interurban transportation of 
both passenger and freight traffic, and the 
great: work which the American Street 
Railway Association has to this date been 
responsible for will undoubtedly be fur- 
thered and enlarged under his guidance. 


ing irons and 150,000 car heaters. 


ELECTRIC HEATING. 

It is probably a fact that few of us 
realize the extent of the electric heating 
industry to-day. Do we not look upon 
this class of apparatus as an expensive 
toy which can be afforded by the wealthy 
only—a very pretty contrivance theoretic- 
ally, but practically of limited use? 

The eleventh census, however, shows 
how erroneous this impression is. Sales 
of electric heating and cooking apparatus, 
and of rheostats, amounted in 1900 to over 
$1,186,000. For 1901 these figures can 
probably be increased by twenty per cent 
with a fair approximation of the truth. 
This is certainly a respectable showing 
and indicates a well-established industry. 

Further, it is stated upon good au- 
thority that there are now in use in this 
country 5,000 chafing-dishes, 50,000 heat- 
A sin- 
gle hat factory in New Jersey is at pres- 
ent using 250 horse-power for electric 
heating apparatus alone. 

But surprising as these figures may be, 
they are far from what they should be. 
Electric heating apparatus hae so many 
distinctive advantages and can be used 
with so much better effect than other 
methods of heating, that the ‘question 
may be raised, why has its application 
not been more general ? 

Before seeking an answer to this ques- 
tion, it will be well to examine briefly the 
various methods of heating now in use, 
and see wherein lie the advantages and 
disadvantages of each. 

For house heating, the most generally 
adopted system consists in placing a fur- 
nace, burning coal, at some point in the 
building, and distributing the heat by 
means of hot air, steam or water, con- 
ducted in pipes to the rooms to be heated. 
This system is probably the least expen- 
sive of any to operate, but necessitates a 
considerable expense in the construction 
of the house, involving a somewhat costly 
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chimney and a furnace and necessary 
piping. | 

Furnaces require a good deal of atten- 
tion, and bring into the city and house 
a great deal of dirt in the shape of dust, 
ashes and smoke. The efficiency, of the 
system is small. There should, however, 
be no vitiation of the air, and excellent 
ventilation can be secured. When used 
for cooking and intermittent heating, 
however, the economy of coal may be 
questioned, because it is necessary to keep 
the fire going continuously in order that 
it may be in good condition when it is 
needed. 

The use of gas avoids some of the dis- 
advantages of coal, doing away with the 
dirt nuisance; and it also has a decided 
advantage for intermittent heating, in 
avoiding waste of fuel when heat is not 
required. This probably brings the cost 
of gas for cooking nearly, if not quite, 
down to that of coal when used for the 
same purpose. At current rates for gas 
and coal, gas for continuous heating is 
far more expensive, though it can prob- 
ably be used more effectively. If, how- 
ever, the gas heater be placed in the liv- 
ing rooms, the air is contaminated by the 
products of combustion and good ventila- 
tion becomes difficult. 

The use of oil for heating is practically 
the same as gas, although this fuel is 
somewhat more troublesome. On the 
other hand, it is cheaper. Steam heating, 
using steam supplied from large stations, 
is one of the best and cheapest means of 
warming the house. The installation of 
steam apparatus is, however, expensive, 
and there is some liability to leakage. For 
cooking, however, some other method 
must be used, as a temperature but little 
over two hundred and twelve Fahrenheit 
can be secured by the use of steam. 

‘Turning now to electric heating, we 
find many decided advantages. There is 
no smoke, no dirt and no contamination 
of the air. Consider first ite use for 
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intermittent work. Heat can be in- 
stantly developed at the exact place where 
it is needed—not below the cooking 
utensil, but within this itself. In this 
respect, electric heating apparatus is in 
advance of all others. The efficiency is 
not only greater, but cooking can be done 
more quickly and uniformly. The sys- 
tem is under perfect control, and is quite 
efficient at all rates of heating. With 
proper attention to insulation, to prevent 
losses from radiation, the efficiency of this 
apparatus should be as high as seventy- 
five to eighty per cent, or even higher. 
The safety of this system is also good; 
there is no flame and no danger from fire 
or explosion. 

The apparatus is simple, being nothing 
more than a suitable form of resistance, 
and its cost should not be excessive. For 
continuous heating, the advantage—the 
question of cost not being considered— 
still lies with the electric system. 

Considering the final test of the ap- 
plicability of any system—the cost of 
operation—we find the reason for the poor 
showing, comparatively, of the electric 
heating system. When the question of 
cost is the deciding one, electric heating 
can not compete with any of the other 
systems, with the price for electrical en- 
ergy at its present figure. Heat is heat, 
no matter how produced, and the advo- 
cates of the electric system can not claim, 
as did the lighting companies in intro- 
ducing the incandescent lamp, that the 
product of the electric heater is any better 
than that of steam or a hot-air furnace. 
The real advantages of the electric system 
—and they are not small—are not suff- 
cient at this time to compensate for the 
greater cost. 

When the cost is a minor consideration, 
we find an increasing use of electric heat- 
ing. For heating street cars it is prac- 
tically the only system now in use, as in 
this particular instance the convenience 
of having the supply already at hand, as 
well as the considerations mentioned 
above, were deciding factors. 

It seems evident that the electric power 
companies are not trying to build up this 
branch of their business. Electric heaters 
may be operated from a power circuit, and 
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thus secure better rates than if attached 
to a lighting circuit. But even this still 
leaves a prohibitive cost for general use. 
Some concessions by the central stations 
are necessary if this industry is to flour- 
ish. There is, however, some doubt as to 
the effect of this load upon the generating 
station. Electric heating of buildings 
can hardly be considered at this time, ex- 
cept in very special cases; such, for in- 
stance, as in a hospital, where the cost is 
a small matter compared with the con- 
venience. 

For cooking, however, and intermittent 
work, a slight concession from the central 
stations would result in a greatly in- 
creased use of electric heaters. Except 
for the cost of operating, electric heating 
is far better than any other system. 


ALTERNATING-CURRENT MOTORS. 


As at this time alternating-current 
motors are attracting quite a little atten- 
tion, a brief description of their char- 
acteristics will not be inopportune. Alter- 
nating-current motors may be classified 
in three types—synchronous motors, com- 
mutating motors and induction motors. 

The synchronous motor, being nothing 
more than an alternating-current gen- 
erator run as a motor, requires a separate 
exciter, and must run in step with the 
generator. It has poor starting qualities, 
and, indeed, in most cases is provided 
with a starting motor. It, however, has 
the property of operating with a wide 
range of power-factor. The power-factor, 
be it understood, is the ratio between the 
true energy input into the motor and the 
product of the voltage and current at the 
motor terminals. If the current is not 
in phase with the terminal voltage, the 
power input is less than the volt-amperes. 
By varying the excitation of these motors, 
the current in the armature can be caused 
to lag or to lead, or theoretically brought 
into phase with the terminal voltage. 
These machines have, then, this some- 
times desirable property of shifting the 
phase of the current in the line, and can 
in this way be used to effect better regula- 
Where 
large powers are required and the motors 
can be put into the hands of competent 


tion at the generating station. 
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men, they are very reliable and efficient 
machines. For small powers, or in cases 
where it is necessary to stop and start 
frequently, they are not used. 

The commutating motors may be 
further subdivided into two classes. Con- 
sider first one of these—the so-called lami- 
nated field motor. The operation of this 
machine depends upon the fact that if the 
current in both the field and armature of 
the direct-current motor be reversed, the 
machine still runa in the same direction. 
Therefore, if an alternating current be 
sent through a motor of this kind it will 
run continuously, provided sufficient cur- 
rent can be supplied to both the field and 
armature to develop the requisite torque. 

A shunt winding is not suitable for the 
fields of these motors, because the large 
inductance of the field coils allows but a 
small exciting current to pass through. 
Series windings, however, offer better con- 
ditions. Since the field in a machine of 
this type is an alternating one, it is neces- 
sary to thoroughly laminate the field 
cores, and thus avoid the heavy and waste- 
ful eddy currents which would otherwise 
be set up in these large masses of metal. 

The characteristics of a motor of this 
type are similar to those of a series motor. 
The starting effort is excellent, the speed 
varies inversely with the load, and the 
motor automatically adjusts its speed to 
develop the requisite power. 

The action at the commutator, however, 
is usually unsatisfactory. The conditions 


which effect sparkless commutation in a 
direct-current machine are not equally 
effective here, because each coil as it ia 
short-circuited by the brush acts as the 
secondary of a transformer in an alter- 
nating field. Very heavy currents are 
thus set up and serious sparking results 
at the brushes. This defect, it is stated, 


has been overcome by one of our large 


manufacturing companies. 

The power-factor of these motors varies 
with the load, and with proper attention 
to the design can be made satisfactory. 

The second class of commutating motors 
is that known as the Thompson repulsion 
motor. These motors make use of the 
turning effort developed by a closed loop 
when placed in an alternating field with 
its plane at an angle to the direction of 
the flux. Under these conditions a strong 
torque is set up, which tends to set 
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the loop with its plane parallel to the di- 
rection of the flux. 

If a small drum-wound armature be 
placed in an alternating field, and the 
brushes be short-circuited by a con- 
ductor and set at an angle to the direc- 
tion of the flux, we have a condition pre- 
cisely similar to that just described. The 
armature will be subjected to a strong 
turning effort and will commence to re- 
volve. Since, however, the brushes re 
main fixed in a position, this unbalanced 
condition persists. The motor gains speed 
and behaves in a manner very similar to 
a direct-current series motor. The speed 
varies inversely with the load, and the 
starting effort is good. 

The power-factor and the behavior at 
the commutator are similar to those of 
the laminated field motor. These two 
commutating motors are at present at- 
tracting a good deal of attention, as they 
possess some properties which are desir- 
able for railway work. 

The other class of motor, the induction 
motor, is probably the most perfect driv- 
ing mechanism which has ever been de- 
veloped. It depends for its operation 
upon the law of Lenz, so important in 
physical science, which states that the 
effect of any action is to set up a reaction 
which opposes the first action. If we spin 
near a sheet of metal a magnet, currents 
will be set up in the metal, and will re- 
act in such a way as to oppose the motion 
of the magnet. If the magnet be forced 
to turn, and the sheet of metal is free to 
follow, it will follow the magnet. 

In an induction motor we have, by 
virtue of the polyphase currents supplied 
to the primary, a magnetic field which 
revolves in the iron of the motor. If this 
revolving field be caused to act upon a 
suitable moving’ part of the motor, this 
moving part (the rotor, we call it) will 
follow, so far as it can, the motion of the 
magnetic field. In these motors there 
need be no sliding electrical contacts. The 
moving part need have no electrical con- 
nection to outside circuits. 

The characteristics of these motors are 
similar to those of the direct-current 
shunt motor. The machine is essentially 
a constant-speed motor. It has poor 
starting qualities unless provided with 
certain accessories. For large sizes, a 
small starting motor is usually provided. 

Motors of this type can be operated on 
single or polyphase circuits. In the first 
case, however, some auxiliary starting de- 
vice is necessary, but after the machine is 
in operation its characteristics are not 
different from those of a polyphase ma- 
‘chine. 
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ELECTRIC BRAKES. 

Electrically equipped cars offer, in ad- 
dition to their other advantages, several 
easily applied and effective ways of brak- 
ing, and one of these should always be 
provided to prevent accidents in case of 
the failure of the usual hand-brake. 

A simple magnetic brake, excited by 
currents from the trolley wire, can be at- 
tached so as to grip either the wheels or 


the rail, or a special brake disce. A heavy 
copper disc, attached to the axle and re- 
volving in a strong magnetic field set up 
by suitably arranged coils excited by cur- 
rent from the trolley wire, makes a very 
effective brake. One of these brakes has 
been used to some extent, both in this 
country and abroad, and the other has 
been seriously considered, if not actually 
tried. 

A method which is better than either 
of the above, as it does not require any 
additional apparatus except, perhaps, a 
simple switch, and which does not depend 
on the trolley, is at present being widely 
used. This system makes use of the 
ability of the motors to act as generators, 
and in this way secures the braking 
effect. 

As is well known, to convert a motor 
into a generator one of two things is 
necessary—either the direction of rota- 
tion must be changed, or the connection 
between the armature and field must be 
reversed. 
be self-exciting. Consider a car equipped 


Otherwise the machine will not 


with two series motors, which is drifting 
with the controller in the “off” position. 
Let the two motors be thrown in paral- 
lel by a suitable switch. Now, since the 
relation between the fields and armature 
causes them to move forward as motors, 
if they are thrown simply in parallel each 
machine will tend to demagnetize itself, 
and the car will drift unretarded. How- 
ever, if the two motors be thrown in 
parallel with the fields reversed, each 
motor, due to its forward motion and the 
residual magnetism of the fields, begins 
to act as a gencrator; and one being 
always more strongly magnetized than 
the other will reverse the field of the 
latter. Both machines then are acting as 
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generators in series on a short-circuit. A 
heavy current is set up, which very ef- 
fectively brings the car to a standstill. 
If the car is on a down grade, it will 
begin to drift forward again, and the 
same reactions taking place will again 
check its forward motion. The greater the 
speed of the car the greater the effect, 
and the more quickly is it retarded. 

This system is quite widely used as an 
emergency brake, but it has one defect, 
which was strongly emphasized in a re- 
cent serious accident at Glasgow, Scot- 
land. In ascending a long hill, the hand- 
brake of a car refused to act when an at- 
tempt was made to stop. The car began 
to drift backward. The motorman threw 
his emergency brake. This could not be 
effective under these conditions, as the 
direction of rotation of the motors had 
been reversed. The car dashed to the bot- 
tom of the hill, collided with another, and 
several people were killed. Had the 
motorman reversed his motors when he 
threw his emergency brake switch, all 
would have been well. The motorman, 
however, can not be blamed for this omis- 
sion. He did not know how the motors 
behaved, and could hardly be expected to. 

Accidents of this kind, of course, could 
be guarded against by instructing the 
motorman more thoroughly in the use of 
the emergency brake; but a system sug- 
gested by Mr. G. H. Fawcus, in a recent 
issue of the London Electrical Review, is 
no more complicated than that in general 
use, and it is equally effective whether the 
car be moving forward or backward. To 
change over to this system, it is only neces- 
sary to connect the field of motor No. 1 
in series with the armature of motor No. 
2, connecting a resistance in parallel, and 
vice versa. If the emergency switch 


connects the two motors together in this 
way, the motor having the strongest re- 
sidual field will begin to build up 
its own field. This will reverse the 
field of the first, and the two machines 
will begin to act as generators on a short- 
circuit, and the car will be brought to a 
standstill, no matter what the direction 
of motion. There should be little diff- 
culty in applying this scheme of wiring 
to the present emergency brake, and this 
would prevent a recurrence of such acci- 
dente as that at Glasgow. 
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SOME NOTES ON ALTERNATOR 
DESIGN.* 


BY JOHN DENHAM. 


The types of alternators in the market 
at the present time are so varied in elec- 
trical design that it is interesting to 
analyze their good and bad features. The 
makers of all of them claim exceptional 
efficiency, good regulation and perfect 
parallel working. Probably all modern 
alternators have good electrical efficiency, 
but they vary very much as regards out- 
put per unit weight at same speed, and 
also in price. The rated speed of most 
alternators is considerably higher than 
one would wish to run them in every-day 
work; but, no doubt, competition is 
largely responsible for this state of affairs. 

The types I propose to discuss first are: 
(1) Those in which the magnetic flux 
through the armature varies in direction ; 
(2) those in which the magnetic flux is 
constant in direction, but varies in in- 
tensity. 

Of the first kind there are a great 
variety, both with disc, drum and ring 
armatures, some with revolving field and 
others fixed. Among the latter kind is a 
well-known disc armature machine and 
principle in this class of machine being 
some inductor alternators, the general 
principle in this class of machine being 
to have one common exciting coil for all 
polar projections. 

Fig. 1 is a diagram of a six-coil disc 
armature machine, with six revolying 
poles alternately north and south. An 
equal number of poles of opposite sign 
would, of course, be immediately behind. 
Fig. 2 shows a disc armature machine 
with the same number of coils as that in 
Fig. 1, but with the magnetic flux constant 
in direction, in which case there must be 
twice as many coils as polar projections, 
as the amount generated is due to the 
difference in the number of lines passing 
through the coils and not in their direc- 
tion, therefore three poles only are shown, 
those of opposite sign being behind. Ma- 
chines of the disc type, with iron-cored 
armatures, have been constructed ; for in- 
stance, about 1882 the late Dr. Hopkin- 
son designed an iron-cored disc armature 
magneto-alternator, which was made by 
winding iron ribbon tightly around a 
suitable ring mounted on a shaft, and 
milling out radial slots on both sides for 
the reception of the flat V-shaped coils. 
The magnet system consisted of some 
hundreds of steel horseshoe permanent 
magnets, varying in size with the width 


* Paper read before the Cape Town local section of the 
Institution of Electrical Engineers, April 28. 
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of the coils. The output of the machine 
was very low for its weight, owing to the 
weak magnetic field, and some difficulty 
was experienced in keeping the windings 
in place. Only a few such machines were 
actually manufactured. 

Iron-cored dise machines are now ob- 
solete, though whether they deserve to be 
—from an electrical point of view—re- 
mains to be seen. Of coreless disc dyna- 
mos and alternators there were several 
varieties in the early days, such as the 
“Arago? disc dynamo with revolving 
armature and wooden cores, as exhibited 
at the Crystal Palace in 1882; the Fer- 
ranti air core machine, with copper strip 
wave-wound revolving armature, and the 
Siemens alternator, with open coils and 
revolving field. Of later patterns may be 
cited the “Mordey,” with slate or porce- 
lain cores, and the modern Siemens, Fer- 
ranti and American Brush machines. 

Returning to the figures, assuming in 
both cases the coils are of the same size 
and winding, and the poles are equally 
excited, it is obvious that the coils in Fig. 
1 cut twice the number of magnetic lines 
at the same speed of revolution as do those 
in Fig. 2. Assuming the magnetic leak- 
age to be the same in both cases, the first 
machine would give double the output of 
the second, with the same sized arma- 
ture and at the same speed, but would 
need twice the exciting power and be 
somewhat heavier as regards the field. 
The leakage between poles on the same 
crown, and the cross magnetic effect of 
the stray field would tend to reduce the 
actual output to some value less than 
twice that of the second machine. On the 
other hand, in certain positions the coils 
in Fig. 2 are not merely not being usefully 
acted upon, but are in reality so much 
idle resistance in series with the working 
coils. Practically only half of the coils 
are doing actual work in any period of 
the revolution, and part of the generated 
pressure is consequently absorbed in the 
passage of the current through the re- 
maining half of the armature. 

Where a single exciting coil is employed 
the magnetic circuit is usually a long one, 
especially in machines of large diameter, 
and there is a large waste field from the 
shaft itself. 

The insertion of an iron core to these 
machines would, in both cases, reduce the 
air-gap from, say, one to one-quarter inch, 
while leaving the actual mechanical clear- 
ance the same as before. The iron core 
would be of considerable benefit to the firat 
machine, as it would reduce the pole-to- 
pole leakage and the stray field very con- 
siderably ; whereas in the second machine 


‘Vol. 41—No. 16 


the iron core would merely have the effect 
of shortening the air-gap betweeh poles 
of opposite sign. It might even be de 
leterious in causing a greater fringe to 
the magnetic lines, thereby generating 
opposing electromotive force in adjoining 
windings. Further, those coils not being 
usefully acted upon, would be as so many 
choking coils in the circuit, which would 
reduce the effective voltage oz the ma- 
chine considerably. 

As the mechanical difficulties in the 
way of building iron-cored disc machines 
are so great, there must always exist the 
unusually large air-gap of one inch or 
more, however emall the actual clearance 
may be. This gap may be even two inches 
in large machines, where the coil wind- 
ings are broader to ensure rigidity. 

Another disadvantage to the disc ma- 
chines is that the clamps supporting the 
coils are subjected to a varying magnetic 
flux, and although they are usually made 
of high-resistance metal, the eddy cur- 
rents must be of considerable magnitude. 
It is usually assumed that in coreless ma- 
chines, wound with copper strip on edge, 
there can be no eddy currents generated, 
as the laminations are parallel with the 
lines of force. This, however, is not so. 
I have experimented with a seventy-five- 
kilowatt machine, and found that when 
fully excited, but on open circuit, nine 
additional horse-power was absorbed over 
and above that required to run the ma- 
chine light, and allowing for the power 
absorbed by the exciter. After running 
for an hour or two on open circuit, the 
coils were quite warm, which proved that 
eddy currents do actually exist. No 
doubt this is due to the magnetic fringe 
from the poles striking, to a certain ex- 
tent, upon the side of the strip and caus- 
ing eddy currents in its breadth. 

Coming now to those machines in 
which the coils are placed on or in a 
laminated drum, or are on or in the inner 
surface of a ring, we have again the choice 
of alternate poles, as in most alternators, 
or of a unidirectional flux, as in some in- 
ductor machines. The relative gain in 
using alternate poles, as in Fig. 1, is about 
the same as between the two types of disc 
armature machines, but in the drum or 
ring pattern the actual clearance and the 
air-gap are synonymous, and may be re- 
duced to one-eighth inch with safety, and 
a consequent saving of magnetizing power 
results. A single disadvantage, however, 
exists in that both the armature ring and 
the field magnet pole should be laminated. 

So far the advantage of output lies dis- 
tinctly with machines that have alternate 
poles and drum or ring iron-cored arma- 
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ture. About twelve years ago there was a 
great controversy respecting the relative 
merits of different patterns of alternators 
for running in parallel. The historic paper 
by Mr. Mordey, detailing certain experi- 
ments made with coreless disc armature 
machines (which I had the privilege of 
witnessing) startled the scientific world. 
Mr. Mordey maintained that the less self- 
induction, and the less the resistance in or 
between the two machines the better 
they would be for parallel working, be- 
cause anything that tended to retard the 
instantaneous interchange of current be- 
tween the two (as one or the other tended 
to lead or lag) would reduce the force of 
maintaining them in synchronism. Mr. 
Mordey, therefore, claimed that the ma- 
chines of his invention, being without 
iron in the armature and having a mini- 
mum resistance, possess all the necessary 
attributes, and should—and actually did 
—work perfectly in parallel. Other emi- 
nent electrical engineers maintained that 
a certain amount of self-induction was 
necessary for parallel running, and 
pointed to machines with iron-cored 
armatures which ran well together. Then 
the engines driving the alternators were 
criticised and blamed if paralleling was 
unsuccessful, and no doubt there was good 
reason for this in many cases. 

High-speed engines receiving a large 
number of impulses per unit of time 
naturally give a more uniform torque 
than slow-speed ones; also, some engines 
when running light (as when driving an 
excited but unloaded alternator) take a 
large gulp of steam one stroke, and none 
at all for perhaps two or three revolutions, 
then another gulp, and so on; and in such 
cases synchronizing is very difficult, but 
can be rendered easier by applying an 
artificial load to engine or alternator until 
the governor allows a certain quantity of 
steam to be admitted every stroke, when 
the torque becomes fairly uniform. 
Probably all modern alternators, whether 
iron cored or not, will run in parallel 
when driven uniformly; but if not some 
will run better than others. 

Coreless machines having but small 
self-induction in the armature, permit 
the passage of a large current even with 
but a slight difference in phase, and this 
large current is needed to keep the ma- 
chines in step, because it has such a rela- 
tively small magnetic effect; whereas a 
much smaller current passing between 
iron-cored machines has the same steady- 
ing effect, for it must be remembered that 
it is the magnetic effect produced that 
pulls and holds the machines into step, 
and not merely the number of amperes 
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passing. Those who have had to run 
coreless machines in parallel when driven 
by slow-speed engines are aware that heavy 
surgings of current pass between the ma- 
chines, tending to blow the fuses, and 
rendering the dynamo ammeters unread- 
able. This is much less marked with 
the other type of machine, where the self- 
induction prevente such sudden rushes, 
but permits sufficient current to pase to 
achieve the desired result. 

Given uniform angular velocity, there 
is probably little to choose between the 
two types as concerns parallel running; 
but as some of us still prefer slow-speed 
engines, it would appear to be better to 
employ alternators that will work in 
parallel, whether driven by slow or high- 
speed engines—v1z., those with iron-cored 
armatures. In Figs. 1 and 2 it will be 
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Fias. 1 To 4, RESPECTIVELY, REPRESENTING 
DIFFERENT TYPES OF ALTERNATING -CUR- 
RENT GENERATORS. 


noticed that there exists a considerable 
empty space as core to each coil; such 
space is frequently two or three times 
the width of the windings of one side of 
the coil, sometimes more. If this space 
is filled in by overlapping coils, as shown 
in Fig. 3, it is important to notice that 
without alteration the output of the ma- 
chine is immediately doubled, at the same 
speed and with the same excitation, and 
a two-phase current produced, or two 
separate single-phases. With disc arma- 
tures such additional coils can not be 
added without doubling the air-gap; in- 
creasing the magnetic leakage, ete., 
it would be actually impracticable. 
Whether one desires a two-phase current 
or not, it certainly appears advisable to 
fully utilize the available armature space, 
seeing that the dimensions of the machine 
are not thereby increased. Ifa three-phase 
current is preferred, the same armature 


and number of coils hold good, but the 
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field magnetic poles have to be increased 
in number (see Fig. 4), involving an in- 
crease of some thirty per cent in exciting 
power beyond that required for two-phase, 
and greater tendency to leakage between 
adjacent poles as the pitch is reduced. 
The output of the machine for the three- 
phase is the same as for the two-phase. 
If the load of the station consists prin- 
cipally or entirely of lamps, the substi- 
tution of two-phase machinery for single- 
phase might still be advantageous, as the 
two-phase could be used entirely separate 
if desired, and existing mains (even with 
the outer earthed), transformers, etc., 
utilized, provided the periodicity was 
kept about the same. A disadvantage of 
the bi-phase type is that if the loads on, 
and the capacity of, the two legs are not 
approximately equal, some method of ad- 
justing the voltages must be provided. 
The insertion into the mains of a variable 
choking coil on the lighter loaded size 
would answer the purpose, but would 
have to be of large size to have any effect 
with small currents, and would cause a 
lag in the current and a slight reduction 
in the power-factor. 

A better method, and one which is fre- 
quently adopted, and, I believe, with 
perfect success, is to employ a small 
boosting transformer, one coil being con- 
nected across the mains and the other in 
series with one leg. The series winding 
has tappings at intervals for connection 
to a multiple switch, by which the press- 
ure can be ‘boosted up as much as desired. 
By the use of a reversing switch an op- 
posing voltage can be inserted if the leg 
in which the booster is placed happens 
to be the more lightly loaded. Such 
boosters are very valuable adjuncts, as 
they can be placed anywhere along the 
line, giving assisting or retarding volts 
at the expense of a few amperes. 

Existing stations, possessing single- 
phase alternators, might possibly utilize 
some of the existing machinery by 
paralleling one or more single-phase ma- 
chines, provided, of course, that the 
periodicity coincided, and that the wave- 
forms of current were about the same. 
If, at a future time, a demand for mo- 
tors arose, the two single phases could 
be easily combined, and either used as 
two-phase or converted into three by 
Scott’s method of coupling transformers. 
As a rule, however, the periodicity of sin- 
gle-phase machines is in the neighborhood 
of 100, which is too high for motors giv- 
ing very high speed. This point will be 
referred to again later on. 

A two-phase machine on this principle 
will cost more than a single-phase ma- 
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chine, owing to heving twice the number 
of armature coils, but the cost will not 
be anything like double, as the full 
magnetic system remains the same, and 
the armature reactions are not altered. 
With disc armature machines, it has 
been proposed that two or three-phase 
currents can be produced by removing 
two or more coils to make room for the 
angular displacement of those remain- 
ing. This, of course, can be done, but 
it still further wastes valuable armature 
space, and reduces still more the output 
per unit of weight of this class of gen- 
erator, which is very low already com- 
pared with the other types. Inductor 
alternators, whether single or poly- 
phase, can never reach the output at- 
tainable from these with alternate poles, 
as one-half the coils must always be 
either inactive, or, worse still, generating 
some opposing voltage. The slight ad- 
vantage of having all windings stationary, 
both field and armature, would thus ap- 
pear to be completely outweighed. Many 
experiments have been tried, and it ap- 
pears that the best results are attained 
with hole or slot-wound armatures, either 
revolving or stationary, and with two or 
three-phase connections. The advantages 
of hole-wound armatures are numerous; 
they admit of very small clearance, pre- 
vent any mechanical stress on the wind- 
ings, and the conductors need not be 
laminated, as no eddy currents are gen- 
erated in them. They are, however, more 
difficult to wind or repair than those in 
which the coils are simply wound to form 
and dropped into slots. In certain cases 
(instead of windings) single bars slid 
through an insulating tube and connected 
by bent strips are used. In large ma- 
chines of 3,000-kilowatt or 4,000-kilo- 
watt capacity, as high an electromotive 
force as 6,000 volts can be generated with 
single bars, and in the case of 8,000 kilo- 
watts 11,000 volts. 

This would appear to be an ideal form 
of construction, as no internal short-cir- 
cuiting of coils would be possible, and 
the chance of a contact to frame is mini- 
mized by the conductor being actually 
surrounded by a highly insulating tube. 
Even if it became necessary to withdraw 
a bar owing to, say, the insulation being 
pierced, this is a very simple process, and 
only calls for the unsoldering of the end 
connections. This plan, however, takes 
longer than the replacement of a coil in 
a disc armature machine. 

The next point worthy of consideration 
is whether the armature or field magnets 
should revolve. In the first place, it is 
easier to insulate a fixed than a moving 
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armature, and collecting rings carrying 
high pressures are objectionable. Sec- 
ondly, the air churning due to the pole- 
pieces, while absorbing some power, has 
the good result of assisting the cooling 
of the armature. 

If the field-magnet system is to revolve, 
one would probably decide to have an 
external armature in the form of an outer 
stationary ring, and from Fig. 5 it will 
‘be seen that with a certain number, size 
and pitch of the poles, the arma- 
ture has somewhat greater available 
area for the coils, more cooling sur- 
face and shorter magnetic circuit than 
if the same size, number and pitch of 
poles were used with an inwardly pro- 
jecting magnet system and a drum arma- 
ture as shown in Fig. 6. It will be no- 
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Fies. 6 AND 6.—FIELD PoLEs, EQUAL LENGTH, 
WIDTH AND PITCH. 
ticed that in both figures the pitch and 
number of poles are the same, but the size 
of the latter machine is very much 
greater for a slightly less output. It is 
interesting to observe that the arrange- 
ment of armature and field magnets 
shown in Fig. 6, which would appear to 
be far less advantageous than that shown 
in Fig. 5, is, nevertheless, universally 
adopted as standard for direct-current 
machines (except in very small sizes). 
No doubt the reason for this is that were 
an external stationary armature adopted 
for direct-current productions it would 
be necessary to have the complicated 


brush system fixed to the field magnets, ` 


and revolve with them. This would, of 
course, render any adjustment of brushes 
impossible while the machine was run- 
ning, and no doubt this advantage has 
been the reason for the adoption of the 


Vol. 41—No. 16 


design shown in Fig. 6 in preference. 
Mechanical difficulties stand in the way 
of revolving the armature in Fig. 5, but 
I believe such machines have been con- 
structed by Siemens & Halske. The en- 
deavor to obtain alternate poles with a 
single exciting coil by interpolating the 
horns has proved unsuccessful, owing to 
the great length of the magnetic circuit 
and the excessive magnetic leakage. 

Most field-magnet systems differ but 
slightly from the old Lontin type of 
twenty-five years ago. To economize 
space and windings it would probably be 
advantageous, especially where a large 
number of poles is desired, to have the 
field coils dropped into slots forming con- 
sequent poles and preventing a smooth 
surface, very much the same as the 
original Westinghouse alternator arma- 
ture. There appears to be no reason why 
the field system should not be of this 
type, closely resembling the armature by 
having coils dropped into slots. It is 
not necessary to have long field magnets, 
as the air-gap to be bridged is very small. 
The slots need only be deep enough to 
permit of sufficient ampere-turns to en- 
able the field to be so stiff as to prevent 
serious armature reaction. There would, 
however, be less cooling surface and air 
churning. 

There appears to be no doubt that the 
greatest output per unit weight can be 
obtained from a two-phase machine with 
external fixed ring armature and internal 
revolving alternate poles (Figs. 3 and 5). 
If the same machine is intended for 
three-phase, one-third more poles must be 
used, which incidentally has the effect of 
proportionately increasing the periodicity 
if speed is kept the same, but does not 
add to total output; in fact, a somewhat 
greater exciting power must be employed. 
I recently had the opportunity of experi- 
menting with two three-phase alternators 
with external fixed armature and internal 
revolving field, made abroad, and was 
agreeably surprised with their perform- 
ance. Facilities for running at full volt- 
age on an adjustable load were lacking, 
and, therefore, one was unable to obtain 
sufficient data to plot curves of mag- 
netizing current and output to show 
regulation. By the courtesy of the manu- 
facturers, however, I have been supplied 
with a diagram (Fig. 7) showing the in- 
herent regulation and short-circuit curves 
of their machines. It will be noticed that 
with constant speed and excitation the 
voltage fell off seven per cent between no 
load and full load (inductionless). (A 
coreless machine curve, see Fig. 8, shows 


a drop of five per cent.) 
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The short-circuit current curve in Fig. 
y shows that the full-load current is ob- 
tained with 7.5-ampere excitation. If 
the excitation is arranged for no load and 
200 volts, the short-circuit current is 
three times the normal. If arranged for 
full load of 500 kilowatts (induction- 
less), the current is 3.4 times the normal. 
I have been unable to obtain information 
as to the short-circuit current with core- 
less machines, but should consider it 
would be a much greater proportion than 
the above. The capability of short-cir- 
cuiting an alternator, without an enor- 
mous current passing, is of but little real 
importance in practice, as the engine or 
turbine driving it would in any case slow 
down, owing to excessive overload. Also, 
if the exciter happened to be coupled di- 
rect to the generator, the field current 
would die away and prevent the genera- 
tion of very heavy currents. 

The parallel running of these machines 
coupled to Belliss engines left nothing to 
be desired; there was hardly a noticeable 
synchronizing current passing between 
them, and the load could be easily ad- 
justed to suit their capacities, or could be 
transferred from one to the other. The 
following most severe test was applied: 
One machine was running on a heavy 
load, and the second machine was run 
up to synchronism and bus voltage, and 
was switched in when dead out of phase. 
The effect was to give a momentary move- 
ment to the voltmeter needle, but was too 
fast to affect the filaments of the lamps, 
and the incoming machine settled down 
to work steadily in step with the other. 
There was no grunting or other noise 
which is so noticeable a feature in bad 
phasing of other kinds of machines. 
When switched in when properly in phase 
no variation in voltage was, of course; 
apparent. 

Unlike coreless machines, the mag- 
netization of the field does not cause any 
objectionable hum, with or without load, 
which noise is so annoying when alternat- 
ors are Tunning independently and period- 
ically approaching and passing synchro- 
nism. After several hours’ working at 
full load, the machine showed no ap- 
preciable heating, either of windings or 
pole-pieces. A good mechanical feature 
of these particular machines is that the 
armature frame is made easily adjustable 
in height to allow for recentering the 


polar system as the bearings wear. 

The armature connections can be 
coupled in star or mesh as desired. Prob- 
ably the former is preferable, as it ad- 
mits of the centre being earthed, thereby 
reducing the voltage between any line and 
earth to 0.58 that between wires. Also, 
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each leg of the star can be used as an in- 
dependent source of alternate current, 
and tHe centre being earthed permite the 
use of ordinary concentric cables, the 
outer being coupled to the earth centre, 
and the inner being one of the linea. 
This, of course, effects no economy in 
mains, being exactly on a par with a 
single-phase system, but it might be con- 
venient in utilizing some existing con- 
centric lines. A disadvantage peculiar 
to armatures connected in mesh is that 
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the three sides may be exposed to varying 
conditions due to imperfect magnetic or 
electrical balance, thus producing a cur- 
rent circulating within the closed arma- 
ture circuit. 

An eminent authority on alternating- 
current machinery recently stated his 
opinion that the alternate-current motor 
of the future would be single, not multi- 
phase. Whether this is eventually the 
case or not, it certainly appears of great 
importance that the generators should be 
of two or three-phase, as being adaptable 
to cither or both varictics of motor. 
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Fra. 8. —CHARACTERISTIC CURVE OF MORDEY 
ALTERNATOR, 38,000 WATTS. 


To those about to lay down a new plant 
capable of dealing with varied electrical 
demands, and at all reasonable distances, 
there can be no doubt of the superiority 
of the polyphase system of generation. 
The choice of phase and voltage at gen- 
eration are quite subordinate details, as 
the phases can be changed from two or 
three more phases, and vice versa, as may 
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be found desirable, and the voltage ratio 
transformed up or down as ee Any 
error in judgment can easily be rectified 
so far, but in choosing the periodicity one 
is absolutely committed once for all, and 
therefore the subject calls for careful de- 
liberation. In the early days, when elec- 
tric lighting only was called for from 
alternating-current supply mains, high 
periodicity, such as the American practice 
of 133, that of the Brush Company of 
100, and of Ferranti of 83, was em- 
ployed and worked well, as the trana- 
formers were of small size. The high 
periodicity, when used in connection with 
long underground cables, gave rise to 
curious effects, which were not easily ex- 
plicable at the time, and which we are 
certainly better without. 

The present German practice is to use 
forty to fifty cycles per second, and the 
American twenty-five only, and this no 
matter for what purpose or purposes the 
plant is to be used. Fifty periods appear 
to be the highest at which one can work 
rotary converters with any degree of 
safety and satisfaction, but if one wants 
certainty of action, no dropping out of 
step, and perfect parallel running, it is 
necessary to be much lower than this, 
say twenty-five. The capability of 
parallel running of rotaries is deter- 
mined chiefly by low periodicity; sec- 
ondly, by even turning moment of prime 
mover, and thirdly, by design of ma- 
chine. With twenty-five cycles and 
steady torque, rotaries work very sweetly 
and give no trouble. 

Rotaries versus motor-generators for 
transforming alternating into direct cur- 
rent is a question that still admits of 
much argument. Though many devices 
have been introduced to enable one, where 
using rotaries, to vary the voltage ratio 
between the incoming alternating and 
outgoing direct current, they can not 
compare with motor-generators, in which 
the two machines are entirely distinct 
from an electrical point of view. Further, 
rotaries call for transformers, as no one 
wanis a constant direct-current pressure 
of several thousands of volts; whereas the 


- alternate-current motor of a motor-gen- 


erator set can, whether the motor be of 
synchronous or induction type, be wound 
for high pressures, except in the very 
small size. Still, in designing a plant 
for universal application, if one can 
choose a periodicity suitable for rotaries, 
without detriment to other translating 
devices, it should certainly be adopted. 
High periodicity means high speed of 
induction and other motors coupled to 


_ the circuit, and this is a point which is 


far more serious in practice than one at 
first sight imagines. It is all very well 
to say that a horse-power is the product 
of speed and torque, and that whether 
vou have a high speed and a small torque 
or large torque and slow speed is all the 
same. This only holds good if vou want 
vour horse-power at the particular speed 
at which the motor is prepared to give it 
to vou, but this is very seldom the case, 
and otherwise there is a considerable loss. 


(To be concluded.) 
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A Description of the Apparatus and Chemical Reaction under the Electric Arc. 


ITROGEN, although it is one of 
N the most necessary materials for 
all animal and vegetable life, and 
constitutes about four-fifths of the earth’s 
atmosphere, is, under ordinary conditions, 
one of the most inert elements and can 
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not in general be used by these living 


organisms in its free state. 


There are, however, certain plants 
which have associated with them colonies 
of bacteria endowed with the ability to fix 
nitrogen—that is, to cause it to combine 
with other elements such as oxygen and 
hydrogen, and in this way it becomes 
available for vegetable food. The main 
supply of nitrogenous material upon which 
the plants draw is that formed by the de- 
composition of all animal and vegetable 
substances. Here a process similar to 
fermentation goes on, and the combina- 
tions containing nitrogen are converted 
into other forms, principally ammonia, 
nitrates and nitrites, and are then suitable 
for vegetable food. 

These processes, however, are exceed- 
ingly slow and only sufficient to supply 
the demands of vegetable life under nat- 
cral conditions. For this reason all 
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waste animal and vegetable matter should 
be returned to the land to supply the needs 
of the living plants. 

Under the conditions of our civiliza- 
tion, where population is concentrated in 
smal] areas, this is not always done. Most 
of the refuse of our large cities is de- 
stroyed or thrown into the sea. Thus, not 
only have the fertile lands been exhausted, 
but the conditions which cause such great 
loss also call for forced production from 
the ground and increase the rate of de- 
terioration. In addition to these losses 
there are 100,000 tons of nitric acid alone 
used yearly in the arts, and this is all 
prepared by treating a nitrate with con- 
centrated sulphuric acid, and distilling. 

In this necessity for supplying the 
losses going on so Tapidly, the vast de- 
posits of guano, Chile saltpetre and other 
fertilizers have been of incalculable bene- 
fit to the human race. These supplies, 
however, are not inexhaustible, and we are 
already beginning to see the end. Sir 
William Crookes, in his address on the 
wheat problem before the British Asso- 


Co 
l go 
? 
LA 
Ñ SK 


Fie. 1.—SHOWING CONSTRUCTION oF NITRIFY- 

ING APPARATUS. 
ciation in 1898, stated that unless artifi- 
cial means for supplying this need were 
found within thirty years the wheat crop 
would not be sufficient for the needs of 
the race and we would be facing starva- 
tion. 

This startling announcement renewed 
interest in the problem of utilizing the 
inexhaustible supply of nitrogen contained 
in the air. Much work had already been 
done in attempted solutions, and though 
combinations could be effected between 
nitrogen and oxygen, the processes were 
so inefficient and the output so small that 
the reaction was only of scientific in- 
terest. 

The carliest record we have of the 


fixation of nitrogen is that of Priestley’s 
experiment in 1785 of passing an electric 
spark through air contained in a tube. 
He found that a small quantity of the 
oxygen and nitrogen combined. Cavendish 
was one of the early investigators, and he, 
as all other workers on the problem, have 
made use of the same phenomenon. 

The first nitrifying chamber consisted 
of an inverted V-shaped tube. The upper 
portion of this contained air, and the legs 
were partially filled with mercury, upon 
which rested a layer of a solution of 
caustic potash. Platinum electrodes were 
passed up through the legs of the tube 
until the ends were close together at the 
top. Upon passing a spark between 
these, oxides of nitrogen were formed. 
These reacted with the caustic potash 
solution, forming nitrates and nitrites. 

As a scientific process this method is 
successful and of value. It was used by 
Rayleigh in his separation of argon to 
eliminate the nitrogen from the air. Prac- 
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tically, however, the process was too slow 

and inefficient to be used for the manu- 

facture of compounds of nitrogen. Many 
attempts were made in the last century 
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to make the process commercial, and 
various means were employed to cause 
the spark to pass. Static or influence 
machines were tried. The combined effect 
of spark and brush discharge was tested 
by Prim. Induction coils were employed, 
and a patent on this application was 
taken out by Newton as early as 1859. In 
1892 Crookes tried high-tension alter- 
nating currents. None of these methods, 
however, promised success. 

This was the condition of the problem 
when Mr. Charles S. Bradley and Mr. 
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When the potential between two points 
is increased until a spark passes, the 
column of air through which this passes 
is heated and its resistance falls, and 
a corresponding increase in the current 
passing between the electrodes will take 
place. Under these conditions the 
greater part of the electrical energy is 
converted into heat, and comparatively 
little reaction takes place between the 
nitrogen and the oxygen of the air. 
Another defect in the earlier apparatus 
is due to the dissociation caused by the 


Fic. 2.—THE NITRIFYING CHAMBER, Usine DIRECT CURRENT aT 8,000 VOLTS. 


D. R. Lovejoy began work in 1899. Af- 
ter long and patient experimentation 
they have evolved an apparatus which 
can produce nitric acid on a commercial 
scale and at a moderate cost. 

In their work it was found that the 
early apparatus had some serious defects. 
One of these depended upon the change 
in the resistance of air when heated. 


action of the arc itself upon the oxides 
of nitrogen as they were formed. To 
avoid this loss it is necessary that the air 
which has been exposed to the are should 
be removed as quickly as possible. 

After studying the effects of different 
kinds of arcs, both alternating and direct, 
it was found that a long, thin, direct-cur- 
rent arc was the most efficient. This arc 
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is formed by allowing a spark to pass be- 
tween two platinum points, and then 
drawing these apart quickly to prevent 
an increase in the current, which other- 
wise would follow the heating of the air. 
In this way a long, thin arc is formed. 
The current passing is small, and a larger 
quantity of air is exposed to the arc. The 
potential used is about 8,000, causing an 
arc to jump about three-sixteenths of an 
inch through the air. In addition to the 
motion of the electrode, it is found neces- 
sary to place in series with the electrodes 
an inductance coil. This prevente the sud- 
den rush of current which would follow 
the establishment of the arc, and also 
maintains the arc for a longer time than 
would otherwise be the case. The arc 
does not break until it has reached a 
length of from six to eight inches. 

To prevent the decomposition of the 
oxides formed by the further action of the 
arc, the air is kept in motion between the 
electrodes and is withdrawn from the 
nitrifying chamber as quickly as possible 


~after it has been subjected to the action 


of the arc. 

The reactions which take place in this 
process are exceedingly interesting. The 
air taken into the nitrifying chamber 
contains oxygen and nitroger. Under the 
action of the arc, a small part of these 
combine to form nitric oxide. This re- 
action takes place only at a high tempera- 
ture and is endothermic, that is to say, 
it is accompanied by an absorption of 
energy. It has been stated that the rea- 
son the reaction is not continuous—that 
is to say, that it does not go on after 
being started—is that the temperature 
caused by the combination of two gases 
is not equal to that required for the re- 
action. This, however, is incorrect, be- 
cause there is an absorption of energy in 
this reaction, and it therefore has a cool- 
ing effect. The energy required is 21,575 
calories. Nitric acid is a colorless gas 
which has the property of taking up 
oxygen, forming nitrogen trioxide and 
nitrogen peroxide. Doubtless both of 
these are formed in most cases, and these 
reactions are accompanied by a liberation 
of heat nearly equivalent to that absorbed 
when the nitric oxide is formed. 

These two higher oxides of nitrogen 
have a red color and a very penetrating 
odor. They react with water to form 
nitrous and nitric acids. The following 
are believed to be the reactions which take 
place in the process: 

(1) N+ O + 21,575 calories = NO. 

The nitric oxide, NO, may take up 
additional oxygen, according to either of 
the following reactions: 
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(2) 2NO + 0 = N,O, (nitrogen trioxide). 
(3) 2NO + 20 = 2N0, (nitrogen per- 
oxide). 

If the temperature be kept down, these 
gases ceact with water in the following 
way, the result being chiefly nitrous acid: 

(4) N,O, + H,O = 2HNOQ,. 

(5) 2NO, + H,O = HNO, + HNO,. 

At higher temperatures the reactions 
taking place give nitric acid, as follows: 

(6) N,O, + H,O = 2HNO,. 

(7) 3HNO, = HNO, + 2NO + H,O. 

The nitric oxide resulting from this 
reaction then goes through the reaction 
indicated in equation (3). 

In the actual operation it is desirable 
to prevent the formation of nitric acid 
in the nitrifying chamber, and for this 
reason dry air is used. The air is taken 
in at the centre of the chamber, which 
consists of a large iron cylinder about 
four feet in diameter and five feet high. 
It is taken out in six channels along the 
‘side and near the electrodes. There are 
six vertical rows of electrodes in the pres- 
ent type of apparatus, each row contain- 
ing twenty-three. These are wires tipped 
with platinum, having the tip bent up- 
ward and passed through porcelain sleeves 
in the side of the chamber. The wires 
passing from these electrodes are carried 
to the inductance coils placed in oil tanks. 
The other set of electrodes is mounted on 
a revolving shaft passing vertically 
through the centre of the chamber and 
driven by a direct-connected motor placed 
above. This shaft has six rows of twenty- 
three arms each, arranged spirally, and 
all tipped with platinum. Current is 
carried in by a slip-ring on the shaft, 
jumps the small space between any two 
electrodes, and passes out through the 
coils back to the generator. 

The construction of this apparatus is 
clearly shown in Fig. 1. The cast-iron 
cylinder is shown in 1, and the vertical 
shaft carrying the moving electrodes, 6, 
is shown at 34. The fixed electrodes, 5, 
are connected in series with the induc- 
tance coils, 38, and are connected in 
parallel by the ring, 42. At 12 is shown 
the generator connected to this ring and 
to a slip-ring on the revolving shaft. This 
figure, however, does not show the ver- 
tical air ducts, these being a later im- 
provement. 

The object of arranging these elec- 
trodes in spiral rows, and not vertical, is 
simply to distribute the time of striking 
the arcs and to make the load on the gen- 
erator uniform. The shaft revolves 500 
times a minute, making in this time 414,- 
000 arcs. When the air leaves the nitri- 
fving chamber it pases to a large gal- 
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vanized iron tank, the object of this being 
to give sufficient time for the second re- 
action (that in which the nitric oxide 
takes up more oxygen) to take place. 
From here it passes to a vertical tower 
filled with coke, down which trickles water 
or any other material. The oxides of 
nitrogen are absorbed and carried out at 
the bottom of the tower into a reservoir 
from which the liquid is drawn, to be 
pumped again to the top of the tower. 

The results of the reactions give a 
mixture of nitrous and nitric acids, or if 
the oxides are absorbed by potassium hy- 
drate—as at present is being done—we 
have nitrates and nitrites. The relative 
proportions of the two compounds can be 
varied by varying the temperature. If 
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and thus give complete control of the rela- 
tive proportions of nitrate and nitrite 
formed. Fig. 2 shows the nitrifying 
chamber. The connecting wires for the 
stationary electrodes will be seen hang- 
ing at the side. In front are seen two 
small windows for watching the behavior 
of the apparatus while in operation. The 
air pipes show how the air is led in at the 
top and bottom of the chamber near the 
centre. The vertical channels in the side 
of the chamber are also clearly shown. 
These channels are covered on the inside 
with a thin sheet, leaving but a small 
opening. This opening is just about at 
the point where the arc breaks, and as the 
motion of the revolving shaft and its 
electrodes keeps the volume of air within 
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Fie. 8.—EARLY TYPE oF NITRIFYING APPARATUS, USING ALTERNATING-CURRENT ARCS 
AND A SYNCHRONOUS MOTOR. 


the chamber is kept cool, more nitrites are 
formed ; if the temperature is raised, we 
have nitrates predominating. The eff- 
ciency of the process is low. Air passes 
through the chamber at the rate of from 
three to four cubic feet per minute, and 
not over three per cent of the nitrogen 
contained is oxidized. This low efficiency 
is immaterial so far as the gases are con- 
cerned, since the raw material is abso- 
lutely free; but it is desirable to secure a 
greater output from the chamber. This 
can be done by enriching the air to be 
treated with oxygen. Work is now being 
carried on to find the most economical 
mixture. 

At the same time that the enriching 
oxygen is supplied to the nitrifying 
chamber, this operation can be used to 
keep down the temperature of the mixture 


the cylinder revolving, the effect of these 
sheets is to shave off the outer surface of 
the revolving cylinder of air and thus 
carry out through the pipes shown the 
oxides of nitrogen as rapidly as they are 
formed. This modification of the appa- 
ratus is quite new, and has been found 
very efficient. 

From these vertical ducts the pipes 
conducting the gases away can be seen. 
To the left of the nitrifying chamber is 
one of the inductance coils connected to 
an electrode. Above the chamber can be 
seen the driving motor coupled directly 
to the shaft. This apparatus has been 
found to be far more efficient than the 
early types, one of which is shown in 
Fig. 3. In this machine the nitrifying 
chamber is horizontal and contains two 
sets of fixed electrodes and a revolving 
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shaft having also two eets of electrodes. 
This shaft was driven by a small eyn- 
chronous motor, shown to the right, the 
speed being 1,500 revolutions per minute. 

High-tension alternating current was 
supplied to the electrodes, and as there 
was but one cycle per revolution it is 
evident but two sets of electrodes could 
be used. The alternating current before 
entering the nitrifying chamber was rec- 
tified by a commutator fourteen inches in 
diameter placed on the shaft. Induc- 
tance coils were used to prevent short- 
circuits at the instant of striking the are. 
The output of this machine is compara- 
tively small and not to be compared to 
that of the apparatus previously de- 
scribed. The machine illustrates, however, 
the patient work which has been done by 
the inventors of this process. 

Fig. 4 shows a pair of electrodes. The 
stationary electrode, as previously de- 
scribed, is enclosed in a porcelain sleeve 
and inserted in the side of the chamber. 
The wire is tipped with platinum and the 
end turned upward, this simply to allow 
for small irregularities in the height of 
the revolving electrode. The latter is 
shown on the right, and consists of a steel 
rod tipped with platinum. As previously 
described, the arc jumps to the moving 
electrode when it has approached within 
about three-sixteenths of an inch, and is 
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The nature of this arc is very char- 
acteristic. It consists of a small violet 
cylinder surrounded by a reddish flame. 
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higher efficiency of the small, thin arcs. 


By using a lower voltage or a higher 
speed, the arc can be drawn out until it 
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Ficas. 4 AND 5.—SHowi1nG, RESPECTIVELY, THE ELECTRODES AND THE INDUCTION COIL. 


Fic. 6.—THE NITRIFYING APPARATUS. 


then draw out by the electrode moving 
away from the stationary one. What 
would be practically a short-circuit is 
prevented by the inductance coil. 


The chemical effect of this arc seems to be 
proportional to the surface exposed, while 
the energy consumed is proportional to 
the volume of the arc. This explains the 


becomes merely a spark. The useful ef- 
fect of the spark is very small. The chem- 
ical reaction seems to produce ozone 
rather than oxides of nitrogen. 

Fig. 5 shows one of the inductance 
coils. This coil has been developed after 
a great deal of study and trouble. In the 
first coils an open magnetic circuit wae 
used, and the layers of wire were wound 
horizontally from one end of the bobbin 
to the other. These coils, although well 
insulated, were found to be very ineffi- 
cient. In operation, the wire became quite 
hot, while the iron itself remained cool. 
The cause of this, as found by Mr. Love- 
joy, was the displaced currents flowing in 
the coils, and caused by the capacity effect 
of every pair of layers. ‘To overcome 
this objection, the coils are now wound in 
short vertical sections, and as many of 
these sections mounted side by side as 
may seem desirable. The magnetic cir- 
cuit is formed of thin stampings, bolted 
together, with adjustable air-gaps, which 
permit adjustment of the time constant 
of the coil. These coils, when in use, are 
placed within an oil bath. 

The present arrangement of apparatus, 
which, it must be remembered, is merely 
experimental, is shown in Fig. 6. The 
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nitrifying chamber is seen in the centre 
of the figure, with the driving motor 
above. The wires attached to the fixed 
electrodes can be seen passing lo one ter- 
minal of the inductance coils. These coils 
are placed in a series of troughs con- 
taining oil. The other terminals are 
carried out and connected in parallel by 
a wire supported on the overhead fram- 
ing. To the left of the figure is seen the 
galvanized iron tank in which the second 
reaction takes place. From here the gases 
are drawn out and passed up through the 
vertical tower shown between the nitrify- 
ing chamber and the tank. At the foot 
of this tower can be seen the receiving 
vessel which, at present, is usually filled 
with caustic potash. This is drawn up, 
as already explained, and introduced at 
the top of the tower, whence it gradually 
finds its way back, absorbing gases on 
the way down, and finally runs back into 
the vessel. 

The generator (Fig. 7) used to produce 
these high direct-current voltages is 
quite interesting. There are but few 
high-voltage, direct-current machines to 
be had to-day, except those used for arc 
lighting. The machine selected for this 
work is one of the large two-pole “Wood” 
arc dynamos. The capacity at ten am- 
peres is 150 lamps, giving about 7,500 
volts. This machine, when used for arc 
lighting, is furnished with two sets of 
brushes to ensure sparkless commutation 
and to permit of regulation. In its pres- 
ent application, the four copper brushes 
have been removed, and two carbon 
brushes placed in the holders. An ex- 
citer is provided, as shown to the right, 
giving a very complete control of the volt- 
age of the generator. It was found that 
this machine, when running unloaded and 
separately excited, would give 15,000 volts 
apparently without any distress, and with 
no tendency to flash around the commu- 
tator. When the machine is in operation, 
the voltage is adjusted by varying the 
field current, and the brushes are set for 
minimum sparking. The generator is 
driven by the 2,000-volt, two-phase in- 
duction motor shown on the extreme 
right. 

As already stated, the efficiency, or, 
rather, the per cent of oxygen in the air 
which combines with nitrogen, is small, 
but this feature of the operation is of 
little importance, except in so far as it 
limits the output of the chamber. The 
energy efficiency, however, is also very 
small, being only about three per cent. 
This, of course, will affect the cost of the 
products of operation, and the problem 
of raising the efficiency is one that is re- 
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ceiving a great deal of study. So far as 
the commercial application of the process 
is concerned, however, this point is at 
present a minor one, since nitric acid 
can be manufactured in this way at a 
much less cost than it can be produced by 
treating nitrates with sulphuric acid. 
The results of the tests recently made 
by Professor Chandler, of Columbia Uni- 
versity, show that one kilowatt-year will 
produce one ton of seventy per cent nitric 
acid, with a cost of energy of $20 per 
horse-power-year. The expense per pound 
of acid would be less than 1.6 cents. The 
current price of this acid at this time is 
five cents a pound. The figure given, of 
course, does not include the charges for 
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composition of the air. A slight calcu- 
lation, however, will immediately dispel 
any fears in this regard. The air consists 
of about four parts of nitrogen and one 
of oxygen, so that, making allowance for 
their weights and assuming that the 
weight of the gases per square inch of the 
earth’s surface is 14.7 pounds, we have as 
available oxygen 3.4 pounds per square 
inch. The earth’s atmosphere, therefore, 
contains approximately 13 x 10” tons 
of oxygen. In one year 100,000 kilowatts 
will produce 100,000 tons of nitric acid, 
containing 76,000 tons of oxygen, an in- 
en quantity compared with the 
total. 


There are many applications in which 
this process will be valuable, not only in 
the production of nitric acid and com- 
pounds of nitrogen which will be prac- 
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interest, depreciation and labor. This 
last item, however, will be extremely 
small, since the only apparatus requiring 
watching will be the generators and the 
pumps for circulating the absorbing 
liquid. l 

It is the intention of the Atmospheric 
Products Company to erect, as rapidly as 
possible, a large building, and to furnish 
this with apparatus which will absorb 
100,000 horse-power. This in itself is a 
great undertaking, and the company has 
already constructed the building for a 
machine shop in which to make its own 
apparatus. 


It may be interesting to enquire what 
effect a plant of this size would have upon 
our available supply of oxygen. One 
hundred thousand horse-power applied 
continuously to cause oxidation of nitro- 
gen might, on first thought, be expected 
to have an appreciable effect upon the 


tically pure, but in other operations, such 
as the manufacture of sulphuric acid, in 
which oxides of nitrogen are necessary. 

The manufacture of fertilizers, as al- 
ready discussed, will offer a vast field for 
the system. At the present time, nitro- 
genous fertilizers usually consist of refuse 
animal or vegetable matter, or Chile salt- 
petre. Many soils require lime in addi- 
tion to this. By exposing limestone to 
the action of these oxides of nitrogen, 
calcium nitrate and nitrite can be formed 
directly without the acids being actually 
formed, and this form of fertilizer, using 
as it does a cheap and necessary base, will 
be very valuable as well as economical. 

The oxides of nitrogen can be easily 
condensed and shipped from point to 
point, where they may be used to form 
nitric acid, and in this way effect a con- 
siderable saving in freight. 

Many other applications of this process 
could be suggested. At the present time. 
however, the solution of the fertilizer 
problem is doubtless the most striking. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—V. 


W. A. TAYLOR. 


‘In connection with the transmitter and 
receiver the induction coil plays an im- 
portant part, especially so in local battery 
instruments. It would, of course, be pos- 
sible on short lines to have the trans- 
mitter and receiver in series with each 
other, but on long lines the cutting down 
of the current would be so great that con- 
versation would be impossible. So, in 
order to get the full effect of the battery, 
a local circuit of low resistance is made 
through to the primary of an induction 
coil, as is shown in Fig. 8. A represents 
an induction coil, of which P is the pri- 
mary and S the secondary windings. LL 
represents the line wires, C the receiver, 
D the transmitter and B the battery. 
Any change in the current flowing from 
B, due to the variation of the resistance of 
D, will cause a change of the magnetiza- 
tion of the core of A, due to the action of 
the current in paesjng through P. The 
change of the magnetism of the core will 
then induce a current into S, which fiows 
out through C, and line LL. The resist- 
ance in the primary circuit is very low 
and consequently any change due to the 
change of resistance of the transmitter 
will produce a large change in the flow of 
the current. Suppose, for example, that 
the resistance of the primary, P, is one 
ohm and that of the rest of the circuit 
one-half ohm, while the normal resistance 
of the transmitter is ten ohms. A current 
of three volts pressure will then amount 
to 0.26 ampere. If the resistance of the 


transmitter is then increased, due to a- 


sound impulse, to twenty-five ohms, the 
current would become 0.11 ampere. A 
difference in flow amounting to 0.15 am- 
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function which the induction coil per- 
forms is to increase the voltage of the 
voice currents, causing them to be carried 
much farther. This voltage, to a certain 
extent, is proportional to the turns in the 
primary and secondary circuits. It is 
this point which has caused a great deal 
of discussion among telephone people. 
Some maintain that a very large ratio be- 
tween the windings shall be adopted, 
while others have gone to the other ex- 
treme. Of the two sides the latter 
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have the better of the argument as they 
can show by actual tests that the lower 
wound secondary gives better results in 
voice transmission. There are, however, 
occasions when the higher wound second- 
ary is to be preferred, even if the trans- 
mission is to be sacrificed somewhat. 
Should a high-wound coil, A, be placed 
at one end of a line, Fig. 9, and a low- 
wound coil, B, at the other end, the party 
at the instrument with the low-wound coil 
would hear better than the party at the 
other end; that would seem to show that 
the high-wound induction transmits bet- 
ter than the low-wound coil. This is not 
a fair test, because the current induced 
into the low-wound secondary has to meet 
the high impedance of the secondary of 
A, while the current induced in A meets 
a low impedance in B; it is therefore 
easily seen why there is a difference. It 
is then best te always test with coils alike 
on both ends or the results will prove mis- 
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pere results. If, now, the transmitter and 
battery, with the receiver in series, were 
connected directly in the line without the 
interposition of an induction coil, and 
the same change in the resistance of the 
transmitter were to take place, there 
would be something like 150 ohms outside 
the transmitter. Normally, the current 
flowing would amount to 0.019 ampere. 
With the increase of the resistance of the 
transmitter to twenty-five ohms the cur- 
rent would fall to 0.017 ampere, a change 
of 0.002 ampere, which is very small as 
compared to the former figures. Another 


leading. To get the best results in trans- 
mission it is better not to have more than 
4,000 turns on the secondary and about 
seventy-five ohms. The primary winding 
will depend largely upon the transmitter 
which is used. If.a large current trans- 
mitter is used the turns should not be so 
many, for if there are a great many the 
core of the coil will be magnetized above 
the saturation point and consequently a 
change in the current will produce but 
little change in the magnetism. The 
density of magnetism should be at about 
the steepest part of the magnetic curve so 
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that a change in the ampere-turne will 
produce the greatest effect upon the core. 

Where there are many telephones on a 
line, as is common on most of the farm- 
ers’ lines throughout the country, it be- 
comes almost a necessity to have the 
secondary circuits of a high resistance. 
These lines frequently have from twenty- 
five to thirty-five telephones connected 
and there are always careless persons who 
will remove a receiver from the hook 
while another party is trying to signal, 
or others who will leave the receiver off 
of the hook. If these secondary circuits 
were of low resistance it would, under 
these conditions, be impossible to do any 
ringing, as the ringing current would find 
a short-circuit through offending instru- 
ments. It was only recently that the 
writer was asked to furnish generators 
with telephones so that all the twenty 
telephones of a line could be rung when 
half the receivers were removed from the 
hooks. Such cases as these are met nearly 
every day by manufacturers who cater to 
this class of trade and the only solution 
is to use a 250-ohm or 500-ohm secondary 
to the induction coil. Some companies 
have even sent out 1,000-ohm secondaries. 
Thus is the transmission sacrificed so that 
a great quantity of instruments may be 
placed on one line. : 

The material of the core has a great 
deal to do with the efficiency of an induc- 
tion coil. The core, to produce the best 
results, should be composed of small 
Norway iron wires, annealed after 
straightening and cutting. If the core 
were to be made of solid iron it would act 
sluggishly, because of the eddy currents 
that are induced in it. For this reason 
the core is made up of a bunch of wires. 
It is better if the wires have a thin coat- 
ing of iron oxide, as this substance acts as 
an insulator to the low-voltage eddy, cur- 
rents. The iron should be exceedingly 
soft, eo that the reluctance will be as lit- 
tle as possible. With hard iron it is diffi- 
cult to change the magnetism and a great 


deal of the energy of the current is lost. 
The soft iron produces a very quick act- 
ing core. It has been found that the 
best results are obtained where the spool 
is about three times the diameter of the 
winding in length. A long thin coil al- 
lows too much magnetism to escape 
through the turns of the winding, and not 
around them. The primary should be 
wound next to the core, with the second- 
ary directly above. The core should be 
insulated with at least one sixty-fourth 
inch of paper or fibre and a like thick- 
ness should separate the primary from 
the secondary. All windings should be 
in uniform layers, as the insulation is less 
apt to break down under a strain due to 
lightning or other high-voltage current, 
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THE CONSTRUCTION OF TELEPHONE 


EXCHANGES—XLIV. 


BY A. E. DOBBS. 


If the last few numbers on line testing 
have seemed a departure from the 
original purpose of these articles, it is 
because the writer deemed that sufficient 
attention had not been paid to that im- 
portant matter in the past as there should 
have been, for a telephone man’s educa- 
tion can hardly be considered complete 
till he has learned the proper use of the 
various test sets, the intelligent applica- 
tion of which ie as much a part of tele- 
phone construction as a knowledge of 
poles, wires and switchboard circuits. 

It ia true that many a construction 
man, by using standard apparatus and 
doing as he has seen others do, can lay 
out and build an exchange by rule of 
thumb methods with a reasonable cer- 
tainty of ordinary success, yet practical 
perfection is only attained in proportion 
as theoretical perfection is reached and no 
exchange yet built has attained that de- 
sideratum, nor ever will, till a large num- 
ber of intelligent men working together 
learn what they want and indicate meth- 
ods of obtaining it. 

A new invention or improvement is of- 
fered to the public; it may be a decided 
improvement over existing apparatus, or 
it may in epite of its plausible appearance 
contain weaknesses which the scientific ex- 
pert would discover and, perhaps, remedy ; 
weaknesses or improvements which would 
mean success or failure to the investor. 
It may be that certain insulators give a 
very fair local service, but fail when ap- 
plied to long-distance lines, a fault that 
the well-informed engineer would have 
discovered before an expensive change 
became necessary. 

Let those who incline to sneer at theor- 
ists remember that the possibility of the 
telephone was first suggested by scientific 
dreamers and worked out by scientific 
experts, and has become the efficient in- 
strument it now is by scientific study and 
experiment in the hands of scientific 
mechanics. 

Instrumente have attained a fair de- 
gree of perfection, but there is still great 
room for improvement in construction 
methods for the engineers of the future 
to work out, and the surest way to begin 
such improvements lies in making care- 
ful tests and recording their results for 
future reference. Then will weaknesses 
be gradually eliminated, improvements 
suggested and telephony become more 
fully recognized as engineering science, to 
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which class it properly belongs instead of 
being merely a trade. 
THE OPERATING ROOM. 


In the selection of the operating room 
light and air should always be among the 
first considerations, for plenty of light 
not only makes the work much easier for 
the operators, but expedites the work of 
answering signals. 

Light should be, preferably, admitted 
from the top so as to strike the face of 
the board as equally as possible. If this 
is unattainable, then an effort should be 
made to have the daylight come from 
windows in front of the board so that it 
may strike the face of the board from be- 
hind the operator’s chair. 

For lighting the board in the evenings, 
or on dark days, the electric light is of 
course superior to all others, as it gives a 
stronger light in proportion to ite size 
than any other, is safer, and can easily 
be concealed from the eyes, by half shades, 
and made to throw its rays directly on 
the board and nowhere else, an ideal con- 
dition. As to the best method of placing 
this light practice differs, one method 
being to place a lamp directly in the 
centre of each section of the board; but 
it is the writers opinion that a much 
better diffusion is obtained by placing 
one lamp at each end of a section—one 
lamp between each operator’s position— 
the lamps being placed horizontally and 
the light reflected by means of a semi- 
cylindrical reflector of the Frink pattern 
running the whole length of the board, 
the front of the reflector coming low 
enough down to screen the operator's 
eyes from the direct rays. In many of 
the smaller exchanges where the night 
operator is expected to get as much sleep 
as he can between calls, there should be a 
switch within easy reach so that when 
awakened by the alarm bell he can turn 
the light on the whole board at once with- 
out having to go too far away for that 
purpose, while by turning it out, as he 
lies down, he can save meter bills for the 
company. There are towns, however, 
where there is no electric light current to 
be had and gas or oil must be used. In 
that case, the best place for the lights is 
above and just behind the operator’s chair. 
Next to the electric light the Welsbach 
burner is probably the most satisfactory 
unless acetylene gas can be had, which 
gives a beautifully soft, clear white light. 
As to oil, that should never be used at 
all, if there is anyway of finding a sub- 
stitute for it, as it is not only a danger- 
ous, but a poor light and a foul smelling 
nuisance. 
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By the proper distribution of light an 
exchange can be made a bright, cheerful 
place to work in, and it is a mistake to 
select a dark room unless it can be well 
lighted. 

Ventilation is another matter demand- 
ing consideration. Operating at best is 
rather trying on the nerves and temper, 
especially to a girl of a restless, lively 
disposition, and a dull girl has no place 
in an exchange. The work does not seem 
difficult, but sitting in the same place for 
hours at a time, day after day, not know- 
ing just when a call may come in, or hav- 
ing them come in s0 fast that she has to 
use considerable ingenuity to keep all the 
cords she needs, expected to remember al] 
the changes of name and number, con- 


-tinually nagged by irritated subscribers 


who can not understand why the party 
they called does not answer and sus- 
pected of delaying the call out of per- 
sonal spite against themselves. All this 
is very trying, but the best relief for 
nervousness being plenty of outdoor ex- 
ercise, it follows that the next best thing 
is plenty of fresh air in the operating 
room. It also follows that an operator 
with a dull, semi-headache feeling about 
her temples—the direct result of foul 
air—is not in proper condition to do her 
best work. | 

In the laying out of an exchange still 
further consideration should be shown the 
operators in regard to retiring and toilet 
conveniences, lockers, etc., and it is not a 
bad idea to have a relief girl conveniently 
bv to relieve each girl in turn for twenty 
minutes or half an hour during the mid- 
dle of the forenoon and afternoon, thus 
giving them a chance to walk around a 
few minutes or even go out on the street. 
In large exchanges this is a regular prac- 
tice, and it has been found that the girls 
return to work refreshed and brighter for 
their brief respite. 

Fig. 190 shows an operator’s time sheet 
taken from an exchange of approximately 
500 subscribers, which is not only very 
busy as an exchange, but does a large 
amount of toll-line business as well. 

Beginning with operator No.1, who also 
acts as chief operator, and is given almost 
absolute authority over the rest in the 
absence of the manager, which is nine- 
tenths of the time, we find that together 
with Nos. 2 and 3 who are the most ex- 
pert, their work hours are from 7 to 9.30 
o’clock or nine and one-half hours. Oper- 
ator No. 4 takes care of the toll board, 
except when engaged in clerical work in 
the forenoon when her place is taken by 
No. 5. Nos. 6 and 7 are extra operators 
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who fill in at almost any convenient time 
in addition to their regular time schedule, 
or take the place of the regular operator 
while off duty. No. 8 is a night operator, 
whose hours are from 6 P. m. to 7 A. M., 
during which time he gets about six hours’ 
sleep. 
The sheet furnishes a very good ex- 
ample of the load curve in a country town 
of 4,500 population. At 5.30 a. m. two 
operators are on duty; at six o’clock four 
operators take their places, and four oper- 
ators remain on duty till 11.30 when, 
owing to local time being half an hour 
faster than standard time, two-thirds 
of the population are at dinner and three 
operators can manage the board till 1.30, 
when four operators are again on duty till 
eight o’clock, the hours from seven to 
eight being very busy. After nine o’clock 
the night operator is in charge of the 
board, though it is frequently necessary 
for one of the others to stay longer than 
schedule time, in which case they, of 
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one person, whether operator or lineman, 
try to do the work of two or three per- 
eons, thus creating or permitting a de- 
terioration of service that gives your op- 
ponents the advantage of you. An ex- 
ample of this kind of economy is found 
in the time sheet given in Fig. 190, where, 
as will be seen, the chief operator is re- 
quired to take her turn at the board with 
the rest. An exchange doing as much 
business as this one should have a better 
supervision of the operators than is here 
indicated, especially as the manager is 
absent from the office fully two-thirds of 
the time engaged in other duties. A chief 
operator who did not have to eit at the 
board, except to relieve the others oc- 
casionally, could have her mind free to 
watch the others, take charge of a great 
deal of the clerical work between times, 
answer all complaints and act as assist- 
ant manager, thus relieving both the oper- 
ators and manager of a great deal of un- 
necessary work that now falls upon them 
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Fie, 190.—OPERATOR’s TIME CHART—LINES ENDING BETWEEN Two FIGURES INDICATE 
HaLr HOURS. 


course, receive extra compensation, as do 
all the operators who work over the regu- 
lar time. 

In large exchanges, management of the 
operating room is reduced to a system. 
The need of prompt and efficient service 
being imperative, and well understood, 
chief operators and monitors are given 
almost absolute control of the operators 
under them and held responsible for re- 
sults. 

In small exchanges, however, the oper- 
ating department is often left to run 
itself. The manager, who is perhaps little 
more than a fairly good lineman, has 
economy continually dinned into his ears, 
the owners forgetting, or rather not 
knowing, that there is such a thing as 
getting some things too cheap and that 
certain kinds of economy, in labor and 
material, is simply money thrown away 
so far as service or efficiency is concerned. 

The worst possible economy lies in pur- 
chasing material that will have to be dis- 
carded within a year or two, or in making 


—the operators because they would have 
only to answer calls, while the manager 
could give greater attention to other mat- 
ters. Besides, the chief operator, who 
takes her turn at the board with the 
rest and probably with the same 
rate of pay, does not command the re- 
spect of the other girls, and being busily 
engaged herself she has no time and takes 
very little interest in what the others are 
doing, and it would be asking too much 
of human nature to expect that she would. 

Whatever the exchange manager may 
do, it is a bad idea to imagine that the 
operators can safely be allowed to run the 
exchange to suit themselves, though this 
is the first impresion that strikes one in 
trying to do telephone business in a great 
many of the smaller exchanges. 

The public soon learns to take ex- 
change managers at their true valuation, 
and the exchange owner who does not 
take his business seriously enough to give 
not merely as good, but better service than 
his rivals will sooner or later find him- 
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self falling behind in the zace for busi- 
ness. 

The manager of a plant of this size ia 
not often to be envied. Receiving the 
salary only of a first-class lineman, he is 
expected to act as lineman, inspector, 
trouble-man—both inside and out—keep 
the books, look after the collections, fre- 
quently act as relief operator and oversee 
the work of the regular operators. 
Now it stands to reason that no one man 
can undertake all this work and do justice 
to the exchange as a whole. It would be 
real economy for him to hire a lineman 
in whom he could place confidence to at- 
tend to the construction and inspection 
work and keep himself close to the office 
where he could be found when wanted, 
and at the same time watch the work at 
the switchboard when there is not a chief 
operator for that purpose. 

There is many a manager who has the 
ability to do more line work or inspection 
work than any one or even two men he 
can ordinarily hire, but for all that he can 
accomplish more by intelligently direct- 
ing the work of the others than by trying 
to do it all himself. The manager who 
has to do most of the work of the ex- 
change himself will not have time or in- 
clination to attend to complaints, orders 
for removal, line troubles and many other 
matters that require a clear head and 
active brain. The manager who hires 
others to do the work will have a clear 
head, can attend to complaints, orders 
for new instruments, removals, ete. He 
can also have time to look up new sub- 
scribers, make needed tours of inspection, 
look after the operation of the exchange, 
see where trouble is likely to occur, look 
after needed tree trimmings and many 
other matters of importance to the com- 
pany as well as the subscribers, and there 
need be no fear that a conscientious 
manager will not earn his salary at that. 

Returning again to the operating room 
there are several things that young oper- 
ators are prone to do that must be thor- 
oughly drilled out of them if quality of 
service is to be preserved. 

First—The habit of listening in on 
conversations not intended for their ears, 
and sometimes repeating to outside par- 
ties what they hear. In some exchanges 
this is such an intolerable nuisance that 
subscribers will not trust a private com- 
munication over the telephone at all—al- 
though as long as we have cross-talk on 
telephone circuits a private communica- 
tion is a risky thing at best—and, in 
fact, in nearly all small towns mistrust of 
the operator is almost universal, and not 
without reason. ‘Telephone communica- 
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tions are privileged, and it is against the 
law for operators to repeat them to others. 

Second—The habit of gossiping with 
their acquaintances instead of attending 
to their work. In some towns this is so 
bad that subscribers must wait the oper- 
ator’s convenience before obtaining an an- 
swer, the writer being acquainted with one 
instance where a somewhat persistent sub- 
scriber stood at the telephone patiently 
ringing for twenty-two minutes before her 
ladyship. deigned to notice him: at all. 
It might be supposed that this wae a case 
of line or instrument trouble, but it was 
well known. that both line, instrument 
and drop were in first-class condition, and 
that the fault lay solely with the oper- 
ator. "i p l o n . 

Third—Operators are apt to acquire 
very strong likes and dislikes for certain 
subscribers, many of whom they have 
never even seen, for many very genial 
and estimable persons have never learned 
suavity of manner in calling “central,” 
and though their intentions may be of 
the best, -yet something in their manner 
is rather trying to the operator who an- 
swers their calls. Sometimes it seems to 
be a nervous embarrassment that they 
never learn to overcome, no matter how 
often they use the instrument; in othere, 
it is the quality of their voices which, 
when speaking into the telephone, become 
harsh and unpleasant; or their articula- 
tion jerky and indistinct, although in or- 
dinary conversation such persons may be 
most agreeable and entertaining. It is to 
be regretted that operators often make 
matters worse instead of better in such 
cases by delaying to answer such calls 
till they have got every other call out 
of the way, and in some cases even resort 
to downright discourtesy in answering. 
This should not be, and operators should 
be thoroughly drifled into the idea that 
all patrons should be treated exactly 
alike and their calls answered in the order 
in which they come in. In other words, 
the operator is little more than an intelli- 
gent machine, whose first duty is prompt- 
ness in answering and connecting calls, 
and whose second duty is courtesy to all 
alike, regardless of personal like and dis- 
likes. I am not sure but that I should 
have placed courtesy first in the above 
sentence, but both are very necessary. A 
third quality that is very desirable, and 
almost as necessary as the other two, is 
an agreeable and “carrying” voice and 
clear articulation. a 4 

The best operators are generally those 
who are well educated and who have had 
good home training, although there are 
exceptions to this rule. 
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_ Such girls as these are usually more 
courteous and intelligent, and if naturally 
bright do the best work. There is some- 
times, however, one exception to thie rule, 
and that! is the girl who is pretty and 
knows it. Having been used to a certain 
amount of homage on account of her 
pretty face and often accustomed to hav- 
ing her own way she is apt to expect 
favors from the management and sulks 
if she does not receive them, and often dis- 
plays considerable impatience with some 
subscribers and a strong disposition to 
flirt with certain favored ones. Rather 
plain girls make the best operators as a 
rule. 

Nothing else will so build up or run 
down an exchange as the management of 
the operating room. Of course the con- 
struction or instruments may be so bad 
that the best operators in the world can 
not give satisfaction, but there is very 
little excuse for that at the present time 
when the difference between good and 
poor instruments does not amount to more 
than one or two dollars each, with even 
less proportionate difference in the switch- 
board. | 
To the general public the operator 
represents the exchange and the company. 
The officials of the company they never 
meet except, perhaps, in a social or busi- 
ness way not connected with telephone 
operation. The solicitor they meet once 
or twice, and, perhaps, never see again 
after the telephone is in place. The col- 
lector they see once monthly, or quarterly, 
and he is an impersonal being who ex- 
cites no further interest. But the oper- 
ator has to be dealt with every time the 
subscriber takes his telephone from the 
hook, and the operator is the one who 
makes friends or enemies for the com- 
pany. Good operation will do more to 
build up an exchange than all the rest of 
the officials put together, and the writer 
has known operators who were worth half 
a dozen solicitors. 

But they did not receive the pay of half 
a dozen solicitors. Doa = 

Š 
The Physical Limits of Electric Powe 
Transmission. 

In this interesting discussion Mr. 
Alton D. Adams, in a current number of 
the Engineering Magezine, considers the 
conditions under which high-tension 
transmission lines are operating to-day 
and the possibility of extending these. 
The given power can be transmitted 
to any distance with constant ef- 
ficiency and affixed weight of con- 
ductors, provided the voltage is in- 
creased directly with the distance. The 
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physical limits of electric power trans- 
mission are those fixed by the practical 
voltage that may be employed. Generators 
are the points in a transmission system 
where the limit of practical voltage is first 
reached. Very few continuous-current 
dynamos of large capacity have been 
built, either in this country or abroad, 
with voltages above 4,000. This is due 
to the troubles encountered at the com- 
mutator. Where transmission at high 
voltage is to be accomplished with con- 
tinuous currents, two or more generators 
are connected in series, and a similar ar- 
rangement is adopted for the motors at 
the receiving station. This system has 
been used in Europe with a line voltage 


as high as 22,000. Alternating-current 
dynamos, delivering current at about 6,000 
volts, have been in regular use for several 
years in large sizes, and at the present 
time alternati generators have been 
pushed as high as 13,000 volts. This de- 
sign, however, gives alternators unusually 
large dimensions, and the ultimate press- 
ure which can be reached will be 50,000 
volts, which is in actual use on present 
transmission lines. Large transformers 
are at present being worked regularly at 
from 40,000 to 60,000 volts. Experi- 
mental transformers can now be had, 
giving voltages from 100,000 to 150,000, 
and there seems to be no reason, so far as 
the transformer is concerned, why such 
voltages should not be used on trangmis- 
sion systems. Considering the liné; we 
have in use to-day systems transmitting 
power at 60,000 volts. At this point, 
however, leakage through the air between 
the conducting wires becomes very appre- 
ciable, and increases rapidly with an in- 
crease in voltage. Thia leakage can only 
be reduced by increasing the distance be- 
tween the conductors. Results of tests 
made by Mr. Scott on the Telluride sys- 
tem, Colorado, show that at 40,000 volte 
the lose between two wires, fifteen inches 
apart, was about 150 watts per mile. With 
the wires fifty-two inches apart, the lose 
was eighty-four watts per mile. At 47,- 
300 volts, the loss between the two wires, 
fifteen inches apart, was 1,215 watts per 
mile; while an equal voltage on two wires, 
fifty-two inches apart, caused a leakage of 
only 152 watts per mile. Three methods 
of line construction are suggested to re- 
duce this leakage loss—first, by using 
heavy poles the lengths of the cross-arms 
may be increased to twelve or fourteen 
feet. This would permit the three wires 
to be placed ten and one-half feet or more 
apart. The second suggestion is that two 
light poles be used, with a cross-piece be- 
tween them. In this way, with a thirty- 
foot cross-piece, three wires may be kept 
fourteen feet apart. The third sugges- 
tion is that each wire be carried on an in- 
dependent toll-line. By this means, the 
distance between the wires may be any- 
thing desirable, and the physical limit of 
electrical transmission will then be de- 
pendent upon the highest pressure at 
which transformers can be operated. 
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The Toledo Home Telephone Company. 


UFFALO, Cleveland and Toledo, 

the trio of cities located on Lake 

l Erie, are all ambitious and enter- 
prising towns. 

Toledo, with a population of 140,000, 
is the smallest but not the least ambi- 
tious of the three. It possesses more elec- 
tric lights in proportion to its size than 
either of the other two, more steam rail- 
road lines than Chicago, in miles of sub- 
urban electric railways it is second only 
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By A. E. Dobbs. 


pany hearty support. With the failure of 
the parent organization—which, unfortu- 
nately, fell into the hands of politicians 
and “men of influence,” whose principal 
capital consisted of “hot air’—the local 


company was badly crippled just as it. 


was getting old enough to stand 
alone, and under the careful nursing 
of those who had gained control 
of the stock and whose interests 
did not le in the promotion of a 


THE BUILDING OF THE HOME TELEPHONE. COMPANY, TOLEDO, OHIO. 


tol Cleveland—which has more than 
double the population—and now it bids 
fair to have more telephones per capita 
than either of the other two. It was also 
one of the first cities to encourage inde- 
a gaa telephony, and as far back as 
1895 gave the Harrison Telephone Com- 


? 


competing plant, it soon passed to that 
Nirvana of peaceful decay, where the 


“divine unrest” of ambition caused no ` 


longing and the struggle for sustenance 
no further anxiety than a perfunctory 
presentation of bills. 

Under this condition of affairs the 


people of Toledo were not satisfied with 
the service given by either company, 
though satisfied that one company con- 
trolled both exchanges. 


RoBERT E. HAMBLIN, GENERAL MANAGER 
Home TELEPHONE COMPANY, TOLEDO, OHIO. 

They did not know much about the 
telephone business, but they did want 
competing service and firmly believed 
that local capital could build and operate 
a telephone exchange and keep their 
money at home instead of sending it all 
to the seacoast. They wanted a system . 
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A POLE LINE IN THE SUBURBS, HOME TELE- 


PHONE COMPANY, TOLEDO, OHIO. 


whose directors were accessible, who, 
when things went wrong, could be called 
up by telephone and called down in all 
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THE BATTERY Room, HOME TELEPHONE CoMPANY, TOLEDO, OHIO. 


languages, but more than all they wanted 
good service which the various combina- 
tions of grounded lines and old-style 
transmitters never gave them. 

Just as when, at the close of the Civil 
War, it was inevitable that the freed 
slaves should leave their former masters, 
however kind, and enjoy a sense of free- 
dem—for a while, at least—by working 
for whom they pleased or whoever would 
hire them, so was it to be expected that 
with the expiration of basic patents, local 
capital should desire to control the tele- 
phone situation, and the almost universal 
popularity of independent exchanges 
proved that local management, when ap- 
plied in a business way, could be made to 
equal foreign management in the results 
attained. 

Several attempts at various times were 
made to rehabilitate and reorganize the 
older company, all of which met with 
failure, until early in 1901 Mr. F. G. 
Graves, who had received financial sup- 
port that could not be questioned, began 
a canvass of the town, and, when 3,600 
contracts had been secured, applied for 
a franchise. Up to this time he had had 
smooth sailing, but when he went before 
the city council he found that he had 
conflicting interests to meet that even the 
3,600 contracts in his possession were not 
sufficient to overcome. 

There was some talk of remuneration 
to the city and the obstruction of streets 
with two sets of poles, but the chief trouble 
seemed to be that the “consideration due 
a councilman” had been left out of the 
account, for “servants of the people,” 
like servants of lesser degree, generally 
expect to make additions to their regular 
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THE TROUBLE CLERK’s DESK, HOME TELEPHONE COMPANY, TOLEDO, OHIO. 


incomes from those they serve, and in the 
present case the ordinance was referred to 
the committee on streets and sewers, from 
whence it never emerged. 


The state law, however, provides that if 


a telegraph or telephone ordinance is de- 
feated in council it may be taken up by 
the probate court, and in the present case, 
after waiting for several weeks for the 
council to take action, the case was. car- 
ried to the court for a mandamus com- 
pelling the council to grant the fran- 
chise. 

In the hearing before Judge Millard 
the. council was'scored in the pone 
language: 

“Tt is unfortunate that the saii coun- 
cil do not stop shying at their duty and 
leave little political discussions alone. As 
they have seen fit to shun their duty from 
whatever cause it may be, the law im- 
poses the duty on us to supplant the com- 
mon council. I think the proof is amply 
sufficient to grant the prayer of the peti- 
tion. The only sign of life the council 
showed was a demand for copies of the 
request, and the demand seems to me an 
unreasonable one. It does not seem to me 
to show good faith. 

“As they had not taken the trouble to 
look at one copy, fifty copies would not 
have helped them. 

“The prayer of the petition may be 
granted and the journal entry drawn up 
and approved by counsel.” 
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Of course, the decision was freely criti- 
cised by the “grafters,” and much talk 
of the rights of cities and a great cry for 
home rule, ignoring completely, of course, 
the rights of those who wished an im- 
proved telephone service. Besides, what 
is to become of councilmanic perquisites 
if courts are going to interfere in this 
The council also seems to enter- 
tain the idea that, as the older company 
had paid nothing for its franchise origi- 
the surest way to encourage com- 
petition and put the two companies on 
an equal footing was to tax the new com- 
pany well for its franchise on its ac- 
count, and, in addition, to tax it the sum 
that the older corporation should have 
paid. 

The decision was handed down July 12 
and two days later sixty-one carloads of 
material had been ordered and detail . 
work on the plans begun; one month 
later excavation for the subways com- 
menced and by September 15 work on 
the handsome structure that now faces 
Huron street started. 

Work was pushed all through the fall 
and winter as fast as material could be 


manner. 


nally, 


RINGING AND PowER MacuHinges, HOME TELEPHONE CoMPany, TOLEDO, OHIO. 


October 18, 1902 


secured, and one year from the grant- 
ing of the franchise subscribers were cut 
into the exchange, though regular serv- 
ive was not given till some time later. 

That people had confidence in the new 
company is proved by the fact that by 
the time this article is in print there will 
be about 5,000 subscribers connected to 
the exchange, as the installation goes on 
at the rate of 150 to 200 a week. There 
are also about 200 local stockholders, 
nearly all of the necessary capital being 
taken in Toledo, though outside capital 
stood ready to take it up. At the present 
rate of progress the present switchboard 
installation (6,000 lines) will soon have 
to be increased (ultimate capacity, 12,- 
000) and more underground cable laid. 
There is also a second exchange in East 
Toledo not yet completed, with a present 
equipment of 900, but a possible switch- 
board capacity of 5,000 lines. 


THE BUILDING. 


The building is a handsome three-story 
structure composed of pressed and burnt 
brick, iron, cement and terra-cotta, most 
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THE OPERATORS’ LuNcH-Room, Home TELEPHONE ComMPANY, TOLEDO, OHIO. 


PoWER AND TEsringc Boarn, HOME TELEPHONE COMPANY, TOLEDO, OHIO. 


substantially constructed throughout, and 
is used exclusively for the exchange and 
exchange offices, and is located in the cen- 
tre of the business district on the most 
desirable portion of Huron street. The 
visitor, entering from the front, enters a 
hallway running the entire length of the 
building. To the right are the auditing 
department and the general manager’s 
offices, to the left the long-distance office, 
the directors’ room, contract department 
and superintendent’s offices. 

The floor plan of the second story is 
the same as the first, except that there are 
not so many rooms, one side of the hall- 
way being taken up with the relay and 
terminal room, to which all cables: come 
from the basement, and the battery, gen- 
erators, battery switchboard and battery 
room all within the same enclosure. On 
the other side of the hall 18 located the 
superintendent of equipment and draught- 
ing room, while in front is the operators’ 
reading and lunch rooms. 

The lunch-room is fitted with a pantry 
in which is placed hot and cold water, 
as well as gas ranges for heating lunch- 
cons or hot drinks. ‘Tea, coffee and milk 
are furnished by the company, the oper- 


ators themselves furnishing the rest. 


The reading room is a cozy, well-lighted 
place furnished with lounges and tables 
for the convenience of the operators when 
off duty or waiting to go on. 

On ascending to the third story we find 
two more cozy waiting, toilet and locker 
rooms for the convenience of waiting 
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operators, and then we pass into the oper- 
ating room with ite switchboard running 
all around it, or at least will when fully 
filled up. Light is furnished not only by 
numerous windows at the eide, but aleo 
from the roof of glass that covers the cen- 
tral portion. In all parts of the building 
particular attention has been paid to 
light and ventilation, heating being fur- 
nished by means of a comprehensive hot- 
water system. | 

During the busy hours of the day more 
than fifty young ladies are engaged in 
making and answering calls, and these 
duty calle are made with a quiet celerity 
and promptness astonishing in an ex- 
change not yet a month old. 

In the central section of the room there 
is an information desk at which four 
young ladies who are supposed to know, 
or are at least capable of finding out, every- 
thing about the exchange or any other 
subject of local interest. Unnecessary to 
say, they are kept busy nearly all of the 
time. Further down the room sits the 
chief operator, with her assistants, who 
has full charge of the room, while at a 
desk at the extreme end sits the monitor 
whose whole duty consists in listening to 
what the operators are saying. Four other 
monitors patrol the room constantly to 
assist or advise the other operators in 
their work or act temporarily as relief 
operators themselves. 


APPARATUS. 


The first thing that strikes the visitor, 
who is permitted to look behind the board, 
is the absence of all relays even in the 
cord circuits, but on enquiring he is told 
that all relays are in the room below. Of 
course the board is of the full central 
energy lamp-signal type with double su- 
pervision in the cord circuit, but still the 
amount of wiring in connection with the 
switchboard seems very small. 

By an ingenious arrangement all cords 
can be tested from the back of the board. 
Going down to the terminal and relay 
room we find a very small rack for such a 
large plant and are informed that there 
is only one relay to each subscriber’s line, 
this one relay taking care of both the line 
and clearing-out signals. 

The relay is, however, a double or dif- 
ferential one, to which battery is fed from 
the centre of the coil and it thus acts 
both as a line relay and clearing-out relay, 
and so combined in the cord circuit as to 
also act as a retardation coil. The lamps 
are so combined in the cord circuit that 
they are extinguished by being combined 
in multiple through the resistance of the 
relay, the act of hanging up the receiver 
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releases the armature and permite the 
lamps to light up again. 

The relay rack is placed directly over 
the distributing and arrester frame and 
is reached from a platform built for that 
purpose, as shown in the illustration. 

The cables all terminate in the base- 
ment, but wool cable is spliced on and 
carried right up to the rack in the second 
floor where it is fanned out and soldered 
to the terminal clips. The rack, by an in- 
genious combination of clips, becomes 
both a crose-connecting and intermediate 
distributing board, the lightning arresters 
and heat coils being placed between the 
two. 

Turning to the battery room we find 
two sets of batteries composed of six posi- 
tive and seven negative plates, each 
fifteen inches by thirty inches, the present 
capacity of which is 2,000 ampere-hours, 
Lut the cells are not yet half filled with 
plates so that it is possible to have an 
ultimate capacity of 5,000 ampere-hours 
if needed. 

The battery charging machines consist 
of two multipolar motor-generators con- 
nected to the 225-volt Edison mains and 
deliver from the generator side 250 am- 
peres at twenty-eight volts or seven kilo- 
watts. There are also two dynamotors 
used for signaling, one connected to the 
225-volt mains and the other connected 
to the twenty-volt battery. 

A large five-panel power-board allows 
either battery to be charged from either 
machine or both together, or one can be 
charged and the other discharged, at the 
same time, or both charged and one dis- 
charged at once. Underload and over- 
load circuit-breakers take care of any ac- 
cidental negligence on the part of the 
attendant while the battery is being 
charged or discharged. 


OUTSIDE CONSTRUCTION. 
As an illustration of the work done 
within the last fifteen months the follow- 
ing data may prove of interest: 


Main line conduit, feet........esessesseose.. o. 280,000 
Laterals, feet.........sssesss.esoseoocsoecsoses 5,000 
Duct feet in system, feet.... ..... esssoe.ses 881,000 
Pole lines, mile8S......ssssesoosse oe or Terres 150 
Underground cable, miles ....ssssese,.. esee. 85 
Aerial cable, miles...........scececccccccccecs 62 
Bare copper wire.......... E EE E 2,000 
Number of poleS.... ...esesesseoesesnseoroces 6,000 
Number of lines in u88.......esessseseer.ocsse 5,000 
Number of exchanges. .... ..esssessececooooo 2 


Possible number of subscribers. ......sseseso. 
Possible number of subscribers, East side.... 
Of course the construction is a mixed 
one, consisting of tile conduit and under- 
ground cable, aerial cable and open wire 
of No. 14 copper. 
The poles are of Idaho cedar or Wash- 
ington fir and are tall and nearly as 
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straight as though turned in a lathe, and 
all neatly painted. 

Distribution from the underground 
districts is usually made by means of 
poles placed in the alleys. The company 
also owns several miles of pole line out- 
side the city limite. 

All of the lines are full metallic cir- 
cuits with no party lines in use and none 
contemplated up to the present time. 

Mr. Robert E. Hamblin, general man- 
ager of the company, is new to the tele- 
phone field and was selected for his ex- 
tensive business experience. He has had 
several years’ experience as a banker and 
financier. He has, however, had con- 
siderable experience as a railway manager, 
being fresh from the management of the 
Toledo, Bowling Green & Southern Trac- 
tion Company, taking hold of the road 
when its stock was selling around 80, but 
which, under his management, reached 
150 in less than a year and a half. His 
reputation as an executive officer led the 
stockholders of the Home Telephone Com- 
pany to make him a very substantial offer 
to accept his present position, and the 
programme for the future has been left 
in his hands, and, from plans disclosed to 
the writer, there will not only be an effi- 
cient service but substantial dividends to 
the stockholders as well. 

This installation was equipped by the. 
Sterling Electric Company, La Fayette, 
Ind. f 


Book Review. . 


“Induction Coils for Amateurs; How to 
Make and Use Them.” Percival Marshall. 
London. Dawbarn & Ward, Limited. Paper. 
70 pages. 71% by 4% inches. Numerous 
diagrams. Supplied by the ELECTRICAL RE- 
VIEW at 25 cents. 

This number of the “Model Engineer 
Series” will doubtless be very welcome to 
the large numbers of amateurs who are 
interested in electrical apparatus. After 
a brief discussion of the principles in- 
volved in the operation of induction coils, 
the construction of these is taken up with 
minute detail, and the function and use 
of all accessories are clearly explained. 
Chapter 3 describes, with detailed draw- 
ings, the construction of a shocking coil. 
Chapter 4 takes up the building of a half- 
inch sparking coil, and chapter 5 that of 
a four-inch sparking coil. The quantities 
of materials required are given. Chapter 
6 discusses the use of interrupters of the 
various types. Dimensions for various 
sizes of sparking coils are given in tabular 
form, and the book concludes with a 
chapter upon experiments with this ap- 
paratus. 
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Patents 


The ordinary method of securing the 
accurate location of a drilled hole is ex- 
tremely slow and generally unsatisfac- 
tory. Usually the centre for the hole is 
marked with a deep centre-punch mark 
to receive the point of the drill, and 
around it is scribed a concentric circle, 
generally accentuated by means of light 
prick punch marks. The drilling is then 
started, and when the bits of the drill 
have fairly entered then the drill is re- 
moved and the work is inspected to see 
if the countersink produced by the drill 
bits is concentric with the scribed circle. 
Drills have a tendency to work over side- 
wise after being properly started, and 
consequently the initial work is quite apt 
to be excentric. To correct thie, a light 
groove is cut down the proper side of the 
countersink and the test is repeated until 
finally the countersink is found to be con- 
centric with the scribed circle, whereupon, 
carefully watching for recurring errors 
due to the side running of the drill, the 
drilling may be proceeded with. This 
corrective measure by grooving the coun- 
tersink must be brought to full fruition 
before the drill enters the work the full 
depth of its bits. Mr. Adolph L. De 
Leeuw, of Hamilton, Ohio, has patented 
a magnetic jig which he claims will ac- 
curately guide drills in positions indi- 
cated by a properly located centre-punch 
mark, the jig being magnetically secured 
to the face of the work, and the drill be- 
ing guided by a bushing therein. To this 
end he employs a hollow magnetic core, 
within which is located a fixed bushing of 
non-magnetic material, as brass. An- 
other bushing is removably inserted 
within the non-magnetic bushing and is 
formed of hardened material, the bore of 
this latter bushing being the size of the 
hole to be drilled. A centre plug fits in 
the hardened bushing and is susceptible 
of movement by hand. An energizing 
coil surrounds the core and is encased in 
a metallic jacket, the whole forming an 
ironclad magnet with lower concentric 
polar faces. From the casing lead the 
usual flexible conductors, the terminals 
of which are adapted for connection with 
a current supply. In using the device, 
the centre of the desired hole is first 
marked with a centre punch. The jig 
is then set over the work with the point of 
the centre plug in the centre-punch mark, 
thus locating the jig with the bore of its 
bushing concentric to this mark. The 
current is then turned on, thus energizing 
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the magnet and fixing the jig firmly to 
its work, after which the centre is re- 
moved and the drill fed through, thus 
ensuring a proper guide which will pre- 
vent the drill working sidewise. 

Mr. Harry W. Leonard, of Bronxville, 
N. Y., has invented and patented an im- 
provement in means for controlling elec- 
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tric motors, which he describes as fol- 
lows: “The object of my invention is to 


provide a system for controlling the 
torque and speed of electric motors em- 
ployed in power systems, and my invention 
has especial reference to the operation by 
electric power of cable, chain, belt or 
similar conveying apparatue employed for 
hauling coal, freight, ete., in such a man- 
ner that the speed and tension of the 
cable or similar device can be varied and 
in some cases reversed in direction of 
movement under the control of an oper- 
ator. As a typical instance of the appli- 
cation of my invention I will describe it 
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DEVICE FOR CONTROL OF ELECTRIC MOTOR. 


as applied to the coaling of warships or 
other vessels at sea. In carrying my in- 
vention into effect I employ two dynamo- 
electric machines, the armatures of which 
are connected in a local loop, and the 
armature terminals of the local source are 
connected to the loop so that the arma- 
tures of the dynamo-electric machines 
will be in multiple are relation to the 
local source. The local source is pref- 
erably a dynamo-electric machine which 
may be driven by an electric motor or 
other form of prime-mover. The fields 


533 


of the three dynamo-electric machines 
have windings which are separately ex- 
cited. In the preferred arrangement em- 
ployed by me, one of the dynamo-electric 
machines connected with the work or 
load operates as a generator and the other 
operates as a motor. When my inven- 
tion is applied to the driving of a cable 
or similar device, I provide two drums, 
one for each of the first-named dynamo- 
electric machines. These drums are 
driven in euch direction that as one 
drum paye out the cable the other drum 
takea it up. When employed for coaling 
at sea, the cable from the two drums may 

carried over sheaves at the mast- 
head of the collier and around one or 
more sheaves on the towing vessel which 
is to receive the coal, such sheaves being 
suitably elevated, as by means of shear 
poles. In coaling at sea it is important 
to preserve upon the cable or equivalent 
device which connects the collier with 
the receiving vessel an approximately 
constant tension regardless of the relative 
motion of the two ships. Heretofore in 
attempts at coaling vessels at sea by 
means of cables for hauling the coal in 
bags a cable extended from the collier to 
the receiving vessel and then back again 
to the collier, the bags containing the 
coal being attached directly to the cable 
or to a trolley moved by the cable. In 
these instances the cable was first moved 
in one direction to convey the full bags 
of coal to the receiving ship, and then 
the cable was caused to travel in the op- 
posite direction in order to return the 
empty bags to the collier. In some of these 
attempts three cable lines were employed 
in addition to the tow line, the upper line 
being what is known ae the ‘sea anchor’ 
line, the other two cable lines being the 
conveying cable. In all cases it is impor- 
tant to maintain the hauling cable at a 
proper tension, and, at the same time, the 
driving apparatus must be capable of 
operating the cable in either direction and 
at any desired speed within limits. By 
means of my arrangement of driving 
machines I not only accomplish this 
object, but the variation in tension on 
the cable due to the rolling or pitching 
of the vessels is automatically compen- 
sated for by the peculiar arrangement of 
the driving machines; that is to say, the 
machines are adjusted, in the first in- 
stance, to operate at a given torque and 
speed. When the tension of the cable 
varies the load on the drums will varv 
correspondingly, resulting in a corre- 
sponding variation in the counter-elec- 
tromotive forces of the machines con- . 
nected in the local loop circuit, with the 
result that the machine operating as a 
motor will automatically take a greater 
or lesser amount cf energy, producing 
a corresponding variation in torque and 
speed, while the machine driven as a 


generator by the moving cable will pro- 


duce a greater or lesser amount of energy. 
according to the speed of the cable, and 
thus the drums will take up and pay out 
the cable faster or slower, according to the 
variation in tension produced by the roll- 
ing or pitching of the vessels,” 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Prese 


Reheating of Intermediate Receivers. 


This subject has been under discussion 
of late, so that the following experiments 
conducted by Professor Weighton, at the 
Durham College of Science, will doubtless 
be interesting, although the conditions 
were not such as to enable one to draw any 
positive conclusion as to the efficiency of 
this operation. Although the experi- 
ments were conducted with a quadruple 
expansion engine, but two cylinders were 
used. The only difference in the trials 
was the use or disuse of the reheating 
coil. Ten trials were made in all—five 
with the reheater and five without. In 
every case the total steam consumption 
per brake horse-power was less by one-half 
pound without the reheater. At the 
same time, the reheater gave from three 
to six brake horse-power extra with the 
same cutoff, the engine running from 
seven to three revolutions per minute 
faster. The total condensation of steam 
in the reheater coils was greater than the 
condensation in the receiver, which it was 
designed to prevent. The mechanical effi- 
ciency was in every case less by about two 
per cent when the reheater was used, a 
result attributed to the friction of the 
low-pressure piston when running drier. 
The tests show that by adding heat at a 
very unfavorable point an engine will run 
faster and secure a higher mean pressure, 
and will do more actual work, though at a 
less mechanical efficiency. It is to be 
regretted that the conditions adopted were 
not more nearly those to be met in prac- 
tice, where the engine would be operated 
ata constant load and constant speed, but 
with variable cutoff.—Hlectrical Review 
(London), September 19. 

d 


The Control of Electric Motors in 
Factories. 


In this article Mr. N. C. Woodfin dis- 
cusses the difficulties met with in intro- 
ducing electric motors in factories. One 
point made by the author is that in pur- 
chasing a motor all accessory apparatus 
should be included in the price quoted for 
the motor. The most important acces- 
sory is the starting switch, and although 
these at present are fairly good, they are 
more or less expensive and might be im- 
proved. It is thought advisable to en- 
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close all the working parts of these 
switches in suitable cast-iron boxes, and 
thus afford protection from the weather 
and entirely prevent interference with 
the electrical conductors. Another ob- 
jection is that at present the installation 
of a motor necessitates more or less run- 
ning of circuits, installing switches and 
fuses and other accessory devices. This 
should not be the case, and all accessory 
apparatus should be included within the 
motor itself, so that to install such a 
motor nothing more would be necessary 
than to carry the two wires from the 
power circuit to suitable terminals on the 
frame. Attach these, and the motor will 
be ready to run. In large factories some 
trouble is experienced in starting up the 
plant after the generator has been con- 
nected to the switchboard. It usually 
happens that an attempt is made to start 
a large number of motors at the same 
time. This naturally overloads the gen- 
erator, probably opening the circuit- 
breaker and shutting down the plant. 
This, the author thinks, might be avoided 
by having all the motors started from the 
dynamo room, and although this would 
involve more or less delay, 1t is thought 
that the additional safety to the appara- 
tus would more than compensate for the 
lost time.—Electrical Review (London), 


September 19. 
ad 


Heating of Toothed-Core Armatures. 

In this article Mr. F. W. Davies cx- 
amines the causes of the excessive heat- 
ing of motors, which is sometimes found 
to be the case without any apparent rea- 
son. There are three principal sources 
of loss in energy in a continuous-current 
armature. They are: The copper loss, the 
hysteresis loss and the loss due to eddy 
currents in the core stampings. In ad- 
dition to the foregoing, there are also the 
loss due to the short-circuiting of each 
coil or section of the armature while un- 
der the brush, and the loss due to eddy 
currents in the active conductors them- 
selves. Unless the design of the machines 
is an abnormal one, these latter will be 
quite negligible. An abnormal tempera- 
ture rise of the armature at light loads 
shows that the copper loss plavs but a 
small part in the matter. The magnetic 


induction in the armature core proper is 
never very high, but the teeth are fre- 
quently made narrow, with the idea of 
minimizing the armature reaction, and 
this increases the hysteresis and eddy cur- 
rent losses. The loss by hysteresis varies 
directly as the number of cycles of 
magnetization, while the loss by eddy 
currents varies as the square of the num- 
ber of cycles. Therefore the periodicity 
must be kept as low as possible. The 
periodicity varies as the speed and also 
as the number of pairs of poles. For this 
reason many of the small four-pole en- 
closed motors would run cooler if the 
magnets were of the bipolar type. 
Further, the polar angle embraced by 
one pole of a four-pole machine is 
slightly less than one-half of that em- 
braced by one pole of a two-pole machine. 
From this it will be seen that the num- 
ber of teeth embraced by the magnet pole 
is not exactly in inverse proportion to the 
number of magnet poles. For this rea- 
son the magnetic induction in the teeth 
becomes greater as the number of poles 
is increased. This effect is somewhat 
compensated for by the fact that the 
radial depth of the armature core, and 
consequently the radial depth of the 
teeth, is proportionally less for multi- 
polar machines, and therefore the teeth 
will be proportionally wider at the roots. 
The foregoing considerations emphasize 
the necessity of calculating the waits lost 
in the armature teeth. For this purpose 
the mean average magnetic duction in 
the armature teeth may be taken as being 
equal to that at one-third the distance 
up the teeth, measuring from the roots. 
An offset against the increased losses in 
the iron, which accompany the increase 
in the number of poles, is the decreased 
copper loss in machines of this type.— 
Electrician (London), September 12. 
f 
Smoke Abatement. 
At a recent congress of the Sanitary 


‘Institute, held at Manchester, England, 


Mr. W. N. Shaw discussed the question 
of smoke abatement. He drew an inter- 
esting parallel between the treatment of 
smoke and the disposal of sewage, and 
stated that in London nearly a million 
tons of sewage were removed day by day 
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from about 600,000 houses, averaging 
about a ton and one-half for each house. 
At the same time, each day in winter each 


house throws into the atmosphere on the 


average, perhaps, ten tons of smoke-laden 
air, or a total of 5,000,000 tons of smoke- 
laden air for the inhabitated houses of 
London per day. That was his estimate 
of the amount of refuse which is thrown 
into the London atmosphere. The actual 
weight of solid soot was uncertain, but 
might,in the worst cases, amount to nearly 
three per cent of the coal consumed. The 
houses of London probably get rid of 
300 tons of refuse per day by throwing it 
un the chimney. The difference between 
the removal of smoke and the removal 
of sewage lay in the fact that the sewage 
went down, while the smoke went up. 
The author did not suppose it was pos- 
sible to establish a few main drains for 
smoky air, as a rough calculation had 
shown that for London this would re- 
quire some forty tunnels of the size of the 
underground railway tunnels. The sys- 
tem, however, might be applied on a 
small scale. A aingle block of houses 
might have means for drawing off smoke 
from all its fires into a chamber, where 
it could be treated to remove the soot. 
Some years ago Sir Oliver Lodge showed 
experiments of the deposition of smoke 
in a closed chamber by means of elec- 
tricity. It is suggested that further work 
in this direction might give some valua- 
ble results. Mr. Peter Spence’s proposal 
for the erection of municipal chimneyz 
was mentioned, and the author expressed 
the confident opinion that the science of 
the twentieth century could give as satis- 
factory an answer to the question of the 
treatment of smoke as the science of the 
nineteenth had given to the treatment of 
sewage.—Hngineering (London), Sep- 
tember 19. 
A 


Water-Power Developments Around 
Ottawa. 

In the second section of this serial are 
described several interesting power plants 
in this vicinity. The Bronson Carbide 
Company has a very pretty development, 
operating under a thirty-five-foot normal 
head. In each of the two flumes is set 
two pairs of horizontal fifty-inch Samson 
wheels, coupled together. The extended 
shaft passes through the wall of the 
power-house and is connected to the gen- 
erator shaft. The two pairs of wheels 
run at 163 revolutions per minute, and 
when the head is reduced to the minimum 
of twenty-five feet, each set is capable of 
delivering 2,000 horse-power to the gen- 
erator shaft. Each set of wheels drives 
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a 2,000-horse-power, single-phase, sixty- 
cycle generator, delivering current under 
a pressure of 2,300 volts. To the end of 
the generator shaft is coupled a 250-horse- 
power, direct-current, 220-volt generator, 
serving both for excitation of the main 
generators and for the operation of the 
direct-current motors in the carbide 
works. This arrangement was adopted 
to avoid the use of polyphase alternators 
for operating the furnaces. The power- 
house is spanned by a thirty-ton Whiting 
hand-power crane, and is lighted by are 
lamps. At the Deschene Rapids, about 
seven miles above Ottawa, on the Ottawa 
River, are located the power plants of the 
Hull Electric Light Company, Hull & 
Aylmer Railway Company, the Deschene 
Electric Company and the Conroy power 
plant. The natural fall of the river is 
handled without a dam. The head of the 
water is about nine feet. The buildings 
occupy two sides of a square, the intake 
and shore forming the other two sides. 
In the wheel-house, running parallel to 


the flow of the river, are six seventy-two- | 


inch new American wheels. These drive 
through gears on the main shaft, tying 
all together into a single unit to drive an 
800-kilowatt generator. The second wheel- 
house contains pits for five wheels, which 
will be geared up in the same manner. 
These generators are three-phase ma- 
chines, running at 180 revolutions per 
minute, and give sixty cycles. They are 
wound for 11,000 volts, and have a ca- 
pacity of forty-six amperes per phase 
at full load. High-voltage oil-break 
switches are provided at the switchboard 
and are enclosed in brick walls, but oper- 
ate in the front of the switchboard by the 
usual hand lever. There are two three- 
phase lines of No. 2 bare copper wire, one 
on each side of the poles. The telephone 
line is carried on a two-pin arm below the 
power circuits and transposed at every 
sixth pole. The transformer substation is 
located near the Eddy company’s paper 
mills. Here the voltage is stepped down 
by means of oil-cooled transformers to 
400 volts for use in the induction motors 
driving the paper mills. The motors 
range in size from 20 to 300 horse- 
power.—Canadian Engineer (Montreal), 
October. l 
A 
Electrometallurgical Problems. 

This is the first of a series of articles 
on electrometallurgical operations, and 
in it Mr. A. A. Beadle discusses copper 
production and refining. There are 
eleven important copper-bearing min- 
erals, the principal of these being un- 
oxidized ones. The oxidized minerals 
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are easily reduced by ordinary metal- 
lurgical processes, and need hardly be 
considered. The unoxidized one pre- 
sent great difficulties. In the usual 
treatment adopted, seven operations are 
required, though these may be reduced to 
five if the matte is treated in the Besse- 
mer converter. | Electrometallurgical 
methods come under two heads—those 
in which copper is obtained in solution 
from the crushed ore and then deposited 
electrolytically, the solution being re- 
generated by further treatment of the 
ore. In the second class, the copper ore 
is used as an anode, and the metal is dis- 
solved and electrolytically deposited in a 
more or less pure condition on the 
cathode. The first attempt to treat 
these ores is due to Body, who crushed 
the ore and placed it in an electrolyte 
of ferric salt and sodium chloride. Sie- 
mens & Halske followed this process, but 
gave a preliminary roasting to the ore. 
Hoepfner followed the same plan, but 
used an electrolyte of cuprous chloride. 
All these methods belong to the first 
class. An attempt coming under the 
second class is due to Marchese, who cast 
the ore into plates and electrolyzed these, 
using a high potential. None of these 
methods has been entirely successful. 
The author suggests the use of nitrate 
of copper as an electrolyte. The nitrate 
is by far the most soluble salt, and has the 
highest safe rate for deposition. From 
this solution the metal can be deposited 
in a smooth, tough form at a current 
density of forty amperes per square foot. 
This was from two to four times that 
usually adopted in copper refining. As 


all nitrates are soluble, to secure a pure 


deposit a small amount of chloride or 
sulphate of copper may be added to the 
electrolyte, and this will precipitate 
other metals which are undesirable. The 
pressure required in this operation is 
from three to four volts per vat. This 
is caused by the high resistance of the 
impure anodes. The reduction of copper 
from its fused salts does not promise to 
be of value on account of the high melt- 
ing point of the metal. Further, copper 
and iron sulphides in a fused condition 
behave more as a metal than an elec- 
trolyte. It is possible, however, to re- 
duce the sulphide electrolvtically in the 
presence of some fused fluxes.—Elec- 
trical Review (London), September 26. 
Ge 


Reliability Contest for Automobiles. 


Seventy-five automobiles started in 
the 500-mile reliability contest between 
New York and Boston. The only elec- 
tric machine entered retired soon after 
leaving. the first noon control. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STA 


A New Automatic Switchless 
Telephone. 
For many years it has been the object 
of telephone manufacturers to devise a 
simple intercommunicating telephone for 


SHOWING THE BACK OF THE AUTOMATIC SWIfCHLEss 


TELEPHONE. 


office and house use which would give 
good service and yet not be so compli- 
cated as to make it liable to rapid deterio- 
ration from wear. Many devices have 
been designed to accomplish this and have 
met with more or less success in this di- 


WALL Ser, AUTOMATIC SWITCHLESS TELEPHONE, 


rection. „Such troubles as cross-talk or 
rapidly exhausted batteries, however, 
have been the means of bringing disaster 
to many well-thought plans, and it has 
required the constant effort of the in- 


APPARATUS. 


ventor to bring out a finished product 
which would eliminate these difficulties. 

The De Veau Telephone Manufac- 
turing Company, of New York city, 
has recently placed upon the market 
an intercommunicating tele- 
phone which is claimed to 
very cleverly overcome all of 
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simultaneous conversation can be carried 
on between them, thus enabling the vari- 
ous offices of an establishment to discuss 
any question as well as if gathered to- 
gether in one room. 

The De Veau Telephone Manufactur- 
ing Company is supplying these tele- 
phones in both wall and desk sets, and is 
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par 


THE AUTOMATIC SWITCHLESS TELEPHONE. 


these difficulties. The operation is essen- 
tially as follows: In the first place, the 
movable switch or plug has been replaced 
by a set of buttons to coincide to the 
number of stations of the system. These 
buttons are strongly mounted on a metal 
frame and perform two 
functions. First, when 
one is pressed, it closes 
the ringing circuit at 


the station desired, 
causing that bell to 
ring. When, however, 
the finger is removed 


from the button, it does 
not come out the full 
distance, but only far 
enough to break the 
ringing circuit, it being 
held down against the 
talking circuit by a 
metal shoulder which 
does not release it until 
the receiver is hung 
up, when the mechanism automatically 
releases it and the circuit returns to 
normal. An additional and novel feature 
of this system is that by pressing the 
various buttons of several stations at once, 


in receipt of many testimonials which 
speak well for the popularity of this 


Desk SET, AUTOMATIC SWITCHLESS TELEPHONE. 
apparatus. The company has also a very 
complete line of long-distance telephones 
and switchboard apparatus, both for mag- 
neto and common battery systems, which 
is very popular with the trade. 
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Alternating-Current Generators. 

Where alternating current has been 
decided upon as the proper means of 
transmitting energy, the merits of a good 
generator require careful consideration. 
The essentials are graded in the follow- 
ing order: Reliability, regulation, sim- 
plicity, economy and reasonable cost. The 
first two requirements enable the station 
to fulfill its most important duty; that 
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cal stresses, which are the most serious 
sources of deterioration in dynamo insu- 
lation. The inductor machine, therefore, 
realizes simplicity and reliability to a 
very great degree. 

Fig. 1 shows the frame and windings 
of a 150-kilowatt generator of the in- 
ductor type. Fig. 2 shows the rotating part 


Fie. 1.—FRAME AND WINDING OF A 150-KILOWATT INDUCTOR 


TYPE GENERATOR. 


is,to deliver its output at the proper press- 
ure at all times. The remaining require- 
ments enable it to do this at a maximum 
convenience and economy. 

It is the opinion of the manufacturer 
of the machine shown in the accompany- 
ing illustrations that to meet these re- 
quirements demands an inductor alter- 
nator. An inductor alternator is one 


gk 
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machine by means of the projecting lugs. 
The coil is mounted upon a continuous 
metallic frame, which acts as a support 
and also forms a closed secondary, which, 
by its reaction when the field coil ia 
broken for any reason, prevents danger- 
ous surges of pressure which might 
break down the field coil. It is wound 


Fic. 4.—SHOowtmNG TootH CONSTRUCTION OF ARMATURE. 


of a sixty-cycle alternator, and it is 
plain that such a member can be put in 
a machine and rotated at almost any de- 
sirable speed with a sense of security that 
nothing will happen to it. The office of 
the inductor is to distribute the magnetic 
flux in and out of the generating coils at 
the proper time. It must therefore be 
heavily magnetized, and this is done by 


L 


— 


Fic. 2.—RotatTinG PART oF INDUCTOR TYPE GENERATOR. 


which has no moving wire, the rotating 
part being simply a rigidly constructed 
mass of iron as simple and durable as a 
flywheel. This makes all of the wire 
winding of the machine stationary, and 
it is therefore relieved of all mechani- 


surrounding it with a single large coil 
in the centre recess provided for that pur- 
pose. This coil, which is shown in Fig. 
3, and the position of which is clearly 
indicated in Fig. 1, is perfectly station- 
ary, and is held in the main frame of the 


upon a spool, the cylinder of which is of 
heavy copper to cut down the inductive 
rise of pressure on opening of the 
field circuit, the sides of the spool being 
perforated to allow the ventilation of the 


Fic. 3.—ExcitTine COIL. 


field windings by the currents of air set 


in motion by the poles of the inductor. 
The important feature of the field coil 
and its position with relation to the in- 
ductor is the fact that it is symmetrically 
placed thereon. This obviates any disas- 
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trous side pressure, as the pull is balanced 
in every direction and requires no thrust 
bearing to offset an inclination in one 
direction or another. 

In Fig. 4 is shown the tooth construc- 


Fie. 6.—SELF-ALIGNING, SELF-OILING BEARINGS. 


tion of a seventy-five-kilowatt, sixty-cycle 
generator. The construction of these 
teeth is such that each coil is separately 
removable and does not overlap in any 
way, so that if a coil is damaged it can 
be removed without disturbing the others, 
a feature which is of considerable impor- 
tance when a prompt repair becomes nec- 
essary. The large dimensions of the slot 
also allow of ample insulation, and this 
feature 18 80 pronounced that the com- 
pany claims to be able to guarantee a 
machine generating 10,000 volts, which 
can be connected directly to a transmis- 
sion line without step-up transformers. 
The high-voltage terminals of the ma- 


chine are brought out to a marble termi- 


nal board, securely bolted to the side of 
the machine and fitted with a cover to 
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The magnetic circuit of this machine 
is called particular attention to by the 
manufacturer, and the claim is made 
that ninety per cent of the iron is never 
subjected to a change in the direction of 
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eliminates any current losses. A careful 
selection of the iron further reduces hys- 
teresis losses, due to the magnetic friction 
of the iron particles under the varying 
flux. 


Fic. 7.—ENpD VIEW THROUGH INDUCTOR OF 75-KILOWATT ALTERNATOR. 


the magnetic flux. Where this change 
occurs, there is a genuine loss of power, 
which, like all other losses, turns to heat 
and must be dissipated rapidlv in order 


mr ed 


Fic. 5.—100-K1LOWATT ALTERNATOR AND EXCITER. 


prevent accidental contact therewith. 
This is well shown in Fig. 9. 

In Fig. 6 is shown the general style of 
self-aligning and self-oiling bearings 
used in these machines. These are of 
ample size to ensure cool running under 
all conditions of load. 


that the insulation may not be overheated. 
The amount of iron that is subjected to 
an intensely varying flux m this alter- 
nator comprises only the teeth of the 
armature and the inductor. The further 
refinement of the iron loss 1s obtained by 
means of lamination of the teeth, which 


The armature punchings are held to- 
gether by substantial bolts, which secure 
them rightly in the supporting frame. 
The inductor punchings are dove-tailed 
into the structure. The block of lamine 
is thus tightly held in place, and is prac- 
tically one piece with the revolving part. 

The field coil is circular in form, sur- 
rounding the maximum amount of iron 
with the minimum length of wire. The 
construction enables it to be wound in 
such a way that the copper losses in this 
coil, energy supplied by the exciter, is 
exceedingly small, it requiring eight am- 
peres at fifty volts to excite a 150-kilo- 
watt alternator. l 

The armature coils are rectangular in 
shape, and present peculiar facilities for 
rapid repair should this become neces- 
sary. ‘These coils are in two sets on either 
side of the field coil, and may be con- 
nected in multiple or series, as desired. 
Thus, if one side of the machine should 
completely burn out, the other side would 
still give its full output at the proper 
pressure, the two sides being independent 
of each other. Connected in series, the 
machine becomes 4 double-voltage ma- 
chine, and will supply current at bwo 
pressures. AS may be seen from Fig. 2, 
the inductor may be taken apart by the 
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removal of a few bolts. This enables the 
machine to be dismounted from either 
side, which is an important feature in 
alternator construction, allowing the use 
of a continuous surrounding armature 
ring without machine joints, rendering 
the armature coils readily accessible. 
This alternator is possessed to a high 
degree of inherent regulation, and the dif- 
ficulties which ordinarily obtain in alter- 
nating-current machinery are claimed to 
be satisfactorily eliminated by propor- 
tioning the field magnet so that a heavy 
armature reaction displacing any phase 
fails to have very much impression upon 


it. The inherent regulation of this alter- 
nator is claimed to be from six to ten per 
cent, according to the size of the ma- 
chine. 

The Royal Electric Company, of 
Peoria, Ill., is prepared to build these 
machines for any frequency and voltage 
of either the belted or direct-connected 
type.. Standard sizes are built for a fre- 
quency of 7,200 to 16,000 alternations 
ner minute, and can be connected for 
1,100 or 2,200 volts. ,The game machine 
can be wound for long-distance trans- 
miasion up to 10,000 volts. 


Combination Socket and Hood for 
Incandescent Lamps. 


Among the many novelties which are 
being placed om the market by the Kins- 
man Electric and Railway Supply Com- 
pany, of New York city, is a weather-proof 
combination lamp-holder and hood shown 
in the accompanying illustration. This 
lamp-holder is made of porcelain and is 
so constructed as to fit any Edison base. 


COMBINATION SOCKET AND Hoop FoR INCAN- 
DESCENT LAMPS. 


It is adapted for outdoor work, or any 
place where protection against atmos- 
pheric conditions is necessary. The lamp 
screws tightly into the receptacle and 
makes contact with the terminals which 
enter the holder in such a manner as to 
obviate the reception of moisture. The 
appearance of the holder is very much the 
same as a petticoat insulator, and the 
flange is so arranged that any moisture 
will drip off and away from the widest 
part of the bulb. 


ELECTRICAL 


Electrostatic Ground Detectors. 


The electrostatic ground detector re- 
cently placed on the market by the Fort 
Wayne Electric Works, is an exceedingly 
simple instrument and possesses many 
features of merit, and in theory also differs 
somewhat from other ground detectors. 

In all types of electrostatic ground de- 
tectors the principle of the electrostatic 
voltmeter is employed, the deflecting 
torque being created bv the attractive 
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New Type ELECTROSTATIC GROUND 
DETECTOR. 


force between electrically. charged sur- 
faces. In most single-phase ground de- 
tectors the line terminals are connected 
to two plates, or two sets of plates, which 
are stationary, while the movable plate or 
vane is connected to earth. When no 
ground exists, the movable number is at- 
tracted equally by the two stationary parts 
connected to opposite sides of the line. 
but as soon as one side of the line is con- 
nected to earth or grounded, the partial 
neutralization of the charges on the 
movable vane and the grounded line pro- 
duces an unbalanced condition between 
the attractive forces of the two stationary 
plates and the movable vane and causes 
a deflection of the pointer attached to the 
vane toward the grounded side. The 
amount of the deflection indicates the 
strength of the ground, a direct ground 
throwing the pointer to the limit of its 
motion in the direction of the grounded 
side, while a leakage or partial ground is 
indicated by a slight deflection. 

In the Fort Wayne single-phase electro- 
static ground detector the line terminals 
are connected to stationary members com- 
posed of sheet aluminum stamped and 
pressed into shape not unlike a double 


rake with curved, pointed teeth. The © 


charge produced by the line potential is 
concentrated on these points according to 
a well-known law of electrostatics. The 
movable member consists of two similar 
sets of points carried on opposite ends of 
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an arm mounted on a shaft set in jewel! 
bearings. These points are free to move 
in or out between the double sets of sta- 
tionary points. The moving parts are in 
no way connected to the circuit, but re- 
ceive their charge from a set of points 
that are charged by another group di- 
rectly connected to the earth. A delicate 
torsion spring connects the shaft to these 
stationary points and together with a 
light, adjustable weight on the shaft, 
maintains the pointer. at zero position 
under norma! conditions. 

The application in this instrument of 
the theory of the concentration of an elec- 
tric charge at a point makes practical 
the use of an extremely light moving 
part, which is still further lightened by 
making it of aluminum. The result is a 
sensitive instrument whose accuracy is 
permanent since wear on jewels or shaft 
is inappreciable. 

The entire mechanism of the instru- 
ment is rigidly mounted on and thor- 
oughly insulated from a solid metal base, 
which is designed for mounting on 
switchboards. The cover is easily re- 
moved without disturbing the adjustment 
or connections which are all made from 
the back. The scale is silvered brass, 


mounted in the top of the case similarly 
to other round switchboard instruments. 
The middle of the scale is zero, or “no 
ground” position of the pointer. 

The instrument is connected perma- 


New TYPE ELECTROSTATIC GROUND 
DETECTOR. 


nently in circuit through graphite sticks 
carried on hard rubber insulators 
mounted on a marble base designed for | 
mounting on the back of the switchboard. 

The resistance of these graphite sticks 
is sufficient to protect the instrument and 
the circuit from accidental grounds or 
short-circuits within the instrument it- 
self. 

These ground detectors may be used on 
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two or three-phase circuits, two instru- 
ments being required in either case. For 
two-phase, two-wire circuits two ground 
detectors and two sets of three graphite 
resistances are employed, while but one 
set of four resistances and two instru- 
ments are necessary for two-phase three- 
wire or three-phase circuits. 

The design and construction of these 
ground detectors are of the highest order. 
They are furnished with either polished 
brass or oxidized finish to conform to 
other standard switchboard apparatus. 


> 
New Flush Plug Receptacle. 

The new flush plug receptacle shown 
in the accompanying illustration is one 
of the most recent productions of the 
Marshall-Sanderg Company, of Boston, 
Maes. This was designed in order to 
provide finished outlets in the doors and 
baseboards of large office buildings so 
that lights could be provided for desk 
eets in almost any position and at the 


New FLusu PuLte RECEPTACLE. 


same time to correspond with the fittings 
and finish of the rooms. The plug and 
receptacle are made of porcelain and 
brass and is amply heavy for the cur- 
rent usually required. ‘The receptacle 
fite the standard box for push-button 
switches of all manufacturers. This 
receptacle is literally flush whether in or 
out of service, the two lids closing tightly 
around the cord when the plug is within 
the receptacle. 
E 


An Excelient Publication. 


The E. L. Powers Company; pub- 
lisher, of New York, has issued a “Pocket 
List” of the electric railways of North 
America. It is aimed to give in this form 
quarterly a thoroughly correct and up- 
to-date list of the street railways, with 
information in detail concerning their 
capital, equipment, length of track, etc., 
and the names and addresses of officials. 
This “Pocket List” will be issued as a 
supplement to the regular edition of the 
well-known “Street Railway Directory 
and Buyers’ Manual,” published by the 
same house. It covers the street railway 
interests of the United States, Canada, 
Mexico and the West Indies. 

The book is compactly got up, and will 
be a valuable and con enient reference. 
It is sent free to all advertising patrons 
of the directory. 
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Novelties in Line Material. 


The accompanying illustrations show 
a few of the specialties manufactured by 
the Billings & Spencer Company, Hart- 
ford, Ct. Fig. 1 is a new type insu- 
lating stud which is used in many forms 


Fie. 1.—INsuLATING STUD. 


of hangers designed by this company. It 
has been impossible to determine the ten- 
sile strength of these studs owing to the 
fact that in all tests which have been 
made the threads were stripped from the 
studs at a strain of from 15,700 to 16,000 
pounds without the slightest injury to the 


Fic. 2.—LInK-BALL oLfRAIN INSULATOR 


insulation. The crushing strength is 
40,200 pounds. The middle part is of 
drop-forged steel, threaded five-eighths 
inch U. S. S. and provided with a hexa- 
gon head. Fig. 2 represents a link-ball 
strain insulator. The links and discs 
are forged of the best steel for this pur- 
pose and the diameter of insulation is 
AE Sa 


Fie. 3.— DouBLE ARM TROLLEY HANGER. 


two and one-half inches. This link has 
become very popular, and the company is 
meeting with a great demand for such 
material. 

Fig. 3 is a double curve hanger which 
is made of bronze, malleable galvanized 
iron and is fitted with an insulated coni- 
cal five-eighths-inch drop-forged steel 
stud. 
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Independent Telephone Association of 
Southern Indiana. 


The annual meeting of the Independ- 
ent Telephone Association of Southern 
Indiana will be held in Louisville, Kv.. 
October 28 and 29, 1902. The officers of 


the association are: G. A. Kienle, presi- 


dent; C. D. Knoefel, vice-president; E. 
W. Packhardt, secretary, Huntingburgh, 
Ind., and T. H. Thom, treasurer. 
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New York Electrical Society. 


The New York Electrical Society will 
open its 1902-03 season on Wednesday, 
October 22. This, the 227th meeting of 
the socicty, will be held, by courtesy of 
the American Institute, in the lecture 
room of the Institute at No. 19 West 
Forty-fourth street. Mr. Charles R. 
Pratt will lecture on “Electric Elevators.” 
The lecture will comprise a brief history 
of electrical elevators, the present state 
of the art, and what is being done toward 
developing a high-speed electric elevator. 
The lecture will be freely illustrat.d with 
lantern slides. 

President Sheldon has appointed the 
following committees: Finance—H. A. 
Lardner, chairman; G. Herbert Condict. 
Membership—W. S. Barstow, chairman; 
C. O. Baker, Jr., Willard S. Bennett, 
Reginald Pelham Bolton, E. H. Mullin 
and C. L. Wilcken. Examining—H. V. A. 
Parsell, chairman; W. I. Donshea. Re- 
ception—Hobart D. Betts, T. C. Martin, 
H. A. Sinclair, G. H. Guy. Papers and 
meetings—G. H. Guy. 

There are already a large number of 
applications for membership to be pre- 
sented at the opening meeting. The so- 
ciety commences this season under highly 
favorable conditions, both as to member- 
ship and finances. 


=> 
Purification of Water by Ozone. 


An examination of the results obtained 
in the purification of water by treatment 
with ozone has just been concluded by 
Drs. Ohlmuller and Prall, on behalf of 
the German imperial health department. 
The apparatus used was capable of treat- 
ing ten cubic metres of water per hour. 
The water was sprayed through a rose 
to a bed of pebbles, beneath which ozo- 
nized air was forced under pressure. The 
down-flowing water thus came into very 
intimate contact with the up-flowing cur- 
rent of air. Bacteriological examinations 
were made both before and after treat- 
ment, while the effect of the process on 
the color, clearness and taste of the water 
was also observed. The bacteria which 
survived appeared to be of a specially re- 
sistant type, since their number was not 
reduced by prolonging the ozonizing 
action. It was found that the whole of 
the pathogenic bacteria were entirely de- 
stroyed by the process. None of the 
germs of cholera or typhus species sur- 


vived. The process improves the color of 
the water and has no bad effect on the 
taste. The cost is given at about five 
cents per thousand gallons, one-third of 
which represents the actual cost of ozo- 
nizing. 
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The Specific Utilization of Materials 
in Dynamo Design. 


At a recent meeting of the British 
Association, Professor S. P. Thompson 
discussed the considerable differences 
found in machines designed for the same 
purpose by different engineers. In one 
case the magnetic saturation would be 
high, in other cases the current density 
of the conductors would be high. The 
consideration of the subject is limited 
to the armature, and the problem 
is attacked by making use of the con- 
ception of the “active belt” as defined 
by Mr. Mavor. This term is used to de- 
fine the entire mass of the peripheral 
structure of the armature, down to the 
roots of the armature tecth. 

In Mr. Mavor’s paper the supposi- 
tion was made that in all ma- 
chines the field was equally strong, 
and the peripheral speeds alike. In 
this way he aecertained for a number 
of different machines the number of ergs 
per second per cubic centimetre of active 
belt at unit velocity in unit field. In this 
study, the author extends the conception 
of the active belt, and considers the vari- 
ous flux densities used and periphery 
speeds. 

Direct-current machines only are con- 
sidered. Examination of the oper- 
ation of any armature shows that the 
output may be decomposed into three 
factors. One of these is the gross current 
density per square inch in the active belt, 
assuming a uniform distribution of cur- 
rent throughout this area. The second 
factor is the gross magnetic density per 
square inch, radially, in the active belt; 
and the third factor is a quantity pro- 
portional to the peripheral velocity. The 
specific output of any machine is there- 
fore proportional, in watts per cubic inch 
of active belt, to the product of these 
three factors. The gross current density 
in the machines examined, which were 
all of modern designs and of sizes over 
fifty kilowatts, was found to lie be- 
tween 300 and 400 amperes per square 
inch. 

The gross magnetic density was found 
to be generally between 30,000 and 40,000 
lines per square inch; while the third 
factor lies mostly between 0.000005 and 
0.000009, corresponding to peripheral 
speeds of between 2,000 and 4,500 feet 
per minute. In the machines considered, 
the specific output was found to vary be- 
tween 45 and 120 watts per cubic 
inch. 

In one case the value was as low as fif- 
teen watts per cubic inch, though the ma- 
chine was by a first-class maker. Another 


turbines will be used as 
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exception was a 1,600-kilowatt generator, 
which had a specific output of 192 watts 
per cubic inch. Attention is then called 
to the unnecessary restrictions some- 
times imposed by consulting engineers, 
particularly in reference to the allowable 
temperature rise in generators. 
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PACIFIC COAST ELECTRICAL NOTES. 


NEWS OF WESTERN ELECTRICAL DEVELOP- 
MENTS. 


The Oriental and Occidental Steam- 
ship Company, with headquarters in this 
city, is now arranging to replace the 
mechanical telegraph systems of its trans- 
pacific steamers with electric telegraph 
systems. The electric apparatus is being 
shipped out from England. The work 
will be done at the Risdon Iron Works 
under the direction of Mr. Roxburgh, the 
electrical engineer for the latter com- 
pany. The steamer Doric which will be 
the first transpacific liner equipped with 
electric telegraph, is now in charge of Mr. 
Roxburgh. 

Mr. Benjamin M. Maddox, of Visalia, 
Cal., succeeded A. G. Wishon as vice- 
president and manager of the Mount 
Whitney Power Company, of Visalia. 
Robert McF. Doble, Hayward Building, 
San Francisco, has been appointed con- 
sulting and supervising engineer. Mr. 
Doble reports that a number of improve- 
ments and extensions in the distribution 
system are to be made. The construction 
of power-house No. 2 will also be under- 
taken. Surveyors are now at work on 
these proposed improvements. The new 
power-house is to be located on the north 
side of the Kaweah River about two miles 
below power-house No. 1. It will be run 
in multiple with power-house No. 1. The 
water for the operation of power-house 
No. 2 will be taken from the middle fork 
of the Kaweah. The equipment will con- 
sist of two 350-kilowatt generators, with 
tangential water-wheels, direct-connected 
and operated under 340 feet of effective 
head. Work is now in progress on the 
hydraulic end of the construction and 
specifications for the electrical machinery 
are now ready, though no contracts have 
yet been let. The plant will embody 
some new features, particularly in the 
direction of simplicity, and in the mat- 
ter of high quality of installation. 

The Stanislaus Mill and Power Com- 
pany, of Knights Ferry, Cal., is prepar- 
ing to put in new wheels. Two Victor 
auxiliaries. 
W. H. Allen, 331 Pine strect, San Fran- 
cisco, is the consulting engineer. 


The Consumers’ Electrical Associa- 
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tion, 524 Sutter 
electrical specialties, is now fitting 
up a complete electrical hospital 
apparatus for the new hospital of 
the United Railways of San Frati- 
cisco. The apparatus includes a large 
special wound coil, for taking X-ray 
pictures and views of the human body. 
The coil is a fifteen-inch spark Rhumkauff. 
There will be three large, complete 
switchboards, suitable for administering 
the proper currents for galvanic, faradic, 
sinusoidal and cautery currents. There 
will also be surgical motors and vibrat- 
ing massage instruments. 

The McCloud River Electrical Power 
Company, A. F. Johns, Redding, Cal., 
general manager, has bought all the 
water rights, rights of way and other in- 
terests of the Shasta Electric Power Com- 
pany. A 1,000-horse-power steam elec- 
tric plant is to be put in at Kennet, 
Shasta County, Cal., to furnish power 
for the proposed electric line connecting 
the large mines of that district with the 
railroad. The McCloud River Company 
has increased its capital stock from 
$1,500,000 to $3,000,000. 

Articles of incorporation of the Home 
Telephone and Telegraph Company were 
filed in this city on September 20. This 
company has secured a number of fran- 
chises in various parts of the state. 
Plans are under way for the construction 
of telephone lines from San Diego, in 
Southern California, via Los Angeles, 
Bakersfield and Fresno to San Francisco. 
Shorter lines are to be constructed from — 
Los Angeles to San Bernardino and at 
other points. Later a line will be run 
from Los Angeles via Ventura, Santa 
Barbara, San Luis Obispo, and Salinas 
to San Francisco. 

The Cœur d’Alene, Idaho, Electric 


Light and Water Power Company, whose 
power plant at that point was recently 
burned, has contracted with S. A. Bar- 
nan, of Cœur d’Alene, for the construc- 
tion of a brick building forty by seventy 
feet with full stone basement and com- 
position roof, to be practically fire- 
proof throughout. New boilers will be 
put in for driving the company’s two 
seventy-horse-power engines. Dynamos 
with a capacity for furnishing 1,200 
lights are now in transit from the East. 

A franchise for an electric lighting 
and power system has been granted to 
W. W. Barnes and J. T. Coffman by the 
supervisors of Santa Barbara County, 
Cal. Power and light will be supplied 


street, maker of 


to the Santa Maria and Lompoc valleys, 


as well as to the towns of Lompoc and 

Guadeloupe. Generating stations will be 

erected at Lompoc and at Santa Maria. 

The headquarters of the company are at 

Santa Barbara. A. P. B 
San Francisco, October 3. 


CURRENT ELECTRICAL NEws 


DOMESTIC AND EXPORT. 


A NEW BRAZILIAN TRACTION SYSTEM—The city of Santos, 
Brazil, is to have an electric traction system cperated by American 
equipment. The initial length of the road will be about ten miles. 
The power-house equipment will consist of two generators of 200- 
kilowatt capacity, each direct-coupled to 300-horse-power engines. 


MOZAMBIQUE TELEGRAPH SERVICE EXTENSION—The 
Commercial Cable Company has sent out the following notice: “The 
administration of the Portuguese colonies announces the opening 
to the international telegraphic service of the offices of Mossuril, 
Mucuelia, Moginquale and Kinga. These form an extension of the 
system in the district of Mozambique. The tariff is that of Mozam- 
bique, plus ten centimes per word.” i 


NEW GEORGIA ELECTRIC MERGER~—Plans have been per- 
fected for the complete reorganization of all the North Augusta 
companies and the Augusta Railway Company, under the title of 
the Augusta Railway and Light Company. The Augusta Railway 
and Electric Company, the North Augusta Electric and Improve- 
ment Company, the Augusta & Aiken Railway Company, the North 
Augusta Land Company and the North Augusta Hotel Company 
will all be merged into the new Augusta Railway and Light Com- 
pany. The new company will have a capital stock of $8,000,000 pre- 


ferred and $4,000,000 common. Of the authorized capitalization there 


will be issued at the present time only $2,300,000, composed of $800,- 
000 preferred and $1,500,000 common. 


WATER-POWER PLANTS FOR INDIA—The construction of 
two large Indian water-power plants is projected. The more im- 
portant proposition is to build a plant on the Doodh Sagar River, 
located at a point about 300 miles north of Bombay, where there is 
a water power of not less than 2,600 feet in height. It is expected 
that fully 50,000 horse-power will be available all the year round. 
It is proposed to furnish energy to operate some sixty miles of 
railroad in the vicinity. The other scheme refers to the furnishing 
of Bombay with power for the purpose of operating electric traction 
lines in the city, and also supplying energy for manufacturing pur- 
poses in Bombay and vicinity. The power is to be transmitted from 
Meral, about forty miles distant from Bombay. 


FROM CLEVBLAND TO PITTSBURG BY TROLLEY—Plans 
have been announced of a new syndicate of New York and Cleve- 
land capitalists for a second trolley line to connect the states of 
Ohio and Pennsylvania. A project for a continuation of the present 
lines eastward along the shore of Lake Erie to Erie, Pa., is already 
well advanced. The new project is to connect Cleveland and Pitts- 
burg. F. L. Krause and F. B. Krause, of Cleveland, engineers of the 
proposed road, are the only members of the syndicate whose names 
are now made public. They have incorporated the Ohio & Penn- 
sylvania Traction Company, with a capital of $10,000, which is 
nominal. The company is to be capitalized at $2,000,000. The line 
is to extend over private rights of way almost the entire distance 
between Cleveland and Sharon, where the new line is to connect 
with existing roads to Pittsburg. Branches are to be built to Niles, 
Warren, Youngstown and Mahoning Valley. The work is to be pushed 
during the winter. 


EXTENSIVE ELECTRIC COMBINATION—It has been stated 
recently in Baltimore financial circles that the consolidation of the 
New Jersey electric railway lines, the construction of the great 
water-power plant on the Susquehanna River, and the activity in 
the affairs of the Maryland Telephone Company are connected with 
a deal for the consolidation of the electric railways, lighting and 
power interests in Baltimore, Philadelphia, Wilmington (Del.), 
Chester (Pa.), New Jersey towns and Washington. The banking 
house of Alexander Brown & Sons and the Continental Trust Com- 
pany, of Baltimore, are interested with New York and Philadelphia 
capitalists in the project. It is understood that there will be a 
trunk line, over which will be transmitted a powerful electric cur- 
rent, to be generated by the water power of the Delaware, Susque- 
hanna and Potomac rivers. Engineers have completed the plans, 


and it is said that the deal will be brought to a focus on the return 
of Mr. Brown from Europe. There will be a trunk line railway 
and a long-distance telephone system connecting the various inde 
pendent telephone companies in operation at present in Baltimore, 
Washington and New York. 


LARGE POWER PLANT FOR BOULDER COUNTY—The 
Boulder Creek Mining and Power Company has been organized at 
Bay City, Mich., with a capital of $2,000,000. Douglas C. Penoyar 
is president of the company. The board of directors consists of: 
W. S. Penoyar, Benjamin Boutell, W. S. Sharpe, H. H. Norrington, 
Bay City; H. S. Reynolds, Jackson, and Frank R. Jeffrey, Colorado 
Springs. The company is to secure from the United States and 
from Colorado the riparian rights in Boulder Creek, Eldora County. 
for power purposes, and it is proposed to build a plant of 10,000 
horse-power, and to remodel and make the old Coburn mill, six 
miles above Boulder, into a cyanide plant of 100 tons capacity per 
day. The Coburn mill, where the electric plant is also to be erected, 
is three and one-half miles above where the city of Boulder secures 
its water for domestic use. A dam will be constructed and 3,000 
feet of water per minute will be carried through a thirty-six-inch 
pipe, fifteen feet long, to a turbine wheel direct-coupled with a 
dynamo developing 2,000 horse-power. A fall of 475 feet is obtained 
in the fifteen-foot pipe. The company has also obtained title to 
seventy acres of mineral land, one vein of which is from fifteen to 
thirty feet in width, with assays ranging from $8 to $12 per ton. 

NEW FRENCH ENTERPRISES—The minister of commerce, 
industry, posts and telegraphs has decided to open to public bids 
the contract for furnishing and placing the submarine cables from 
Breste to Dakar, from Tamatave to Reunion, from Reunion to 
Mauritius, and from Saigon to Pontianak. “It may be well to re- 
call,” says Thornwell Haynes, consul at Rouen, “that these cables 
belong to a programme made some years ago, a part of which has 
already been carried out, namely, the laying of the cable from 
Touraine to Amoy in che extreme Orient, and from Oran to Tan- 
gier, both of which have been working since June, 1901. 
The lines from Dakar to Konakry, from Grand Bassam to 
Kotonou, and from Kotonou to Libreville, have been bought. 
To connect the metropolis with the French occidental African 
lines, the French Government had thought to prolong the 
cable from Tanger to Teneriffe and thence to St. Louis; but this 
combination having the inconvenience of passing through a foreign 
country, it has been deemed better to lay this cable direct, which 
will undoubtedly offer advantages of security and rapidity, and 
further facilitate relations with South America, which is connected 
with St. Louis, via Senegal, by the line from Pernambuco. It has 
also been thought best to substitute for the Oran-Teneriffe-St. Louis 
project the line from Brest, the first French port of war, to Dakar, 
the point of support of the French fleet. The contract for this line 
is put for uctober 21 nexc, but this can only become definite after 
a law is passed supplying the necessary credits. After this, it is 
thought the line should be in working order within eleven months. 
The cable from Tamatave to Reunion and to Mauritius is in- 
tended to increase French communications with Madagascar and 
the French ‘colony of Reunion; and the line from Saigon to Pon- 
tianak is to augment the interests between French Indo China and 
the islands of Borneo and Java. These cables are placed for con- 
tract at the same time as the line from Dakar to Brest, but are ex- 
pected to be in working order in less than eleven months. The 
commission charged to determine on the bids submitted is presided 
over by M. Bérard, under secretary of state for posts and telegraphs. 


RECEIVERSHIP NOTE. 


ALBANY, N. Y.—Supreme Court Justice D. Cady Herrick, on 
October 10, appointed George C. Blakeslee receiver of the Albany 
& Hudson Railway and Power Company, which operates a thirty- 
mile third-rail electric road between Albany and Hudson. The road 
has been in operation since November, 1900, and the receiver was 
appointed under foreclosure proceedings instituted by the Colonial 


Trust Company, of New York city, which is the trustee under a 
$2,500,000 mortgage. 
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ELECTRICAL SECURITIES. 


As a-general thing there has been but little change during the 
week in any positive direction. Continued monetary firmness and 
a possible, if not probable, period of stringency seems evident. There 
is now no doubt that industrial speculative quarters are viewing 
with apprehension the continued period of unsettlement in the 
anthracite coal region. However, there is now but little doubt that 
the many lines of force focusing from both political and private 
quarters will bring to an early resumption all operations in the coal 
fields. The probability is that the miners will very shortly return 
to work, pending a settlement of grievances by an arbitration com- 
mission. 

The money market has held firm and even has had a sort of close- 
ness throughout the entire week. The high level has been fifteen per 
cent and the average ruling was about ten per cent. Some improve- 
ment on these figures is looked for at an early date, but it is the pre- 
vailing opinion in sources where authoritative information should be 
had, that comparatively high rates are certain for some time to 
come. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 11. 


New York: Closing. 
Brooklyn Rapid Transit.................. 61% 
Consolidated GaS..... ccc ccc eee cece ees 214 
General Blectric............. ccc cee ee eee 1771 
Kings County Electric...........0..06+ oe. 206% 
Metropolitan Street Railway.............. 136%, 
New York & New Jersey Telephone........ 156 
Westinghouse Manufacturing Co.......... 211% 


There is not a single stock of electrical interest which has not 


had a more or less slight decline. The beginning of the year, how- 
ever, will no doubt evidence a sharp rally and advance in prices. 

The annual report of the stockholders of the Brooklyn Rapid 
Transit for the year ending June 30, 1902, shows an increase in 
gross earnings of $602,335.58 or 5.14 per cent. The total receipts 
were $12,788,168.51, an increase of $652,609.04. The total increase in 
the cost of operation was $993,389. The gross fixed charges, includ- 
ing all interest and rentals, were $4,307,225.06. The net fixed charges 
were $3,732,633. The cost of roads, equipment and other properties 
owned wholly or in part by the Brooklyn Rapid Transit Company 
was $88,299,310.18. The total assets are $103,797,181.24. The sur- 
plus account balanced June 30, 1902, is $991,443.72. 

The annual meeting of the Western Union Telegraph Company 
was held on October 8, and the annual report submitted. The old 
board of directors was reelected with the exception of John J. 
Mitchell, of Chicago, who was elected to succeed Stuyvesant Fish 
resigned, and Howard Gould who was chosen to fill the vacancy 
caused by the death of E. H. Perkins. The revenues for the fiscal 
year ending June 30, 1902, amounted to $28,073,095, an increase of 
$1,718,944. The expenses were $20,780,766, an increase of $1,111,863. 
The surplus June 30, 1902, was $10,751,002.82. There were added 
to the company’s system during the year 2,526 miles of poles, 
57,218 miles of wire and 329 offices. The number of messages trans- 
initted by the employts of the company was 69,374,883, being 
3,117,834 more than for the previous year. The average for the 
-Messages transmitted by the company were 31 cents and the average 
cost 25.7 cents. Since Colonel Robert C. Clowry took charge of the 
property in April last, the service of the company in the Eastern and 
Southern divisions has been reorganized. He has personally in- 
spected a number of the principal offices and the lines in the East 
and South have been carefully examined. By arrangements of the 
operating force and through the installation of direct working cir- 
cuits for repeating relay offices, a reduction of $388,746 a year in the 
operating expenses of the company has been effected and the serv- 
ice greatly improved. Since April 1, contracts have been negotiated 
and closed with railroad companies covering 16,800 miles of rail- 
road. 


Boston : Closing. 
American Telephone and Telegraph....... 16214 
Edison Wlectric¢s...3 24.4 ORK ee ewes es 269 
Massachusetts Electric preferred.......... 94 
New England Telephone.................. 138 
Western Telephone and Telegraph........ 99 

Philadelphia : Closing, 
Electric Company of America............. 9% 
Electric Storage Battery common.......... 89 
Electric Storage Battery preferred......... 88 
Philadelphia Electric............cceecenee 83% 
United Tractiol. eieren eeart nee enueen 471 
United Gas Improvement Co.............. 112% 

Chicago: Closing. 
Chicago Edison Light.................... 107 
Chicago Telephone...............ececeees 168 
Metropolitan Elevated................000. 89 
National Carbon common...............5.. 32 
National Carbon preferred................ 100 
Union Traction common.................. 18 
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PERSONAL MENTION. 

MR. P. J. KRUESI, manager of the Sunlight Lava Manufactur- 
ing Company, was a New York visitor last week. 

MR. MAURICE A. OUDIN, of the General Electric Company, has 
returned to Schenectady from a recent trip to Europe. 

MR. MARK LOUD, formerly of Providence, is now located at 
Seattle, Wash., as electrical engineer of the Seattle Electric Com- 
pany. 

DR. F. A. C. PERRINE, president of the Stanley Electric Manu- 
facturing Company, of Pittsfield, was a New York visitor on Mon- 
day of this week. 

MR. C. H. NORWOOD, formerly with the Cutler-Hammer Com- 
pany, Milwaukee, is now the Chicago representative of the Coni- 
mercial Electric Company, of Indianapolis, Ind., and is located in 
the Fisher Building. 

MR. STEPHEN D. FIELD, Stockbridge, Mass., visited a num- 
ber of electrical friends in New York this week, and is much elated 
over the successful outcome of the strike on the railway in Switzer- 
land in which he is interested. His son, who has been quite ill in a 
New York hospital, is now rapidly improving in health. 

MR. J. W. MARSH, president of the Standard Underground 
Cable Company, was a New York visitor last week. The new works 
of his company at Perth Amboy, N. J., are rapidly nearing com- 
pletion, pu ‘tions of them being operated at the present time. In 
addition an extension of the Pittsburg works is being built. 

MR. JOHN I. SABIN, president of the Chicago Telephone Com- 
pany and the Central Union Telephone Company, was one of the 
Chicago visitors to New York last week. Mr. Sabin has had the 
satisfaction of witnessing a large increase in the number of sub- 
scribers to both his telephone companies during the past two years. 

MR. CHARLES S. DRUMMOND, president of the Manhattan 
Transit Company, one of the principal directors of the British Elec- 
tric Traction Company, Limited, sailed for Europe recently on the 
North German Lloyd liner, Kaiser Wilhelm der Grosse. Accord- 
ing to present arrangements, he will return to New York very 
shortly. 

MR. ARTHUR WARREN has removed his offices and the New 
York offices of the Westinghouse Companies’ Publishing Depart- 
ment from 120 Broadway to the Maritime Building, Nos. 8 and 10 
Bridge street, New York city. Mr. Warren, who has spent a good 
portion of the past year abroad looking after the interest of his 
companies, will make the New York office his headquarters here- 
after. 

MR. A. E. BARKER, manager of the Cleveland office for the 
Kellogg Switchboard and Supply Company, has been called to Chi- 
cago to take a position for the same company as general sales mana- 
ger vice Mr. J. C. Belden resigned. Mr. Belden is understood to be 


at the head of a new company for the manufacture of insulated 
wires and cables. Mr. Arthur B. Kratz, from Philadelphia, takes 
Mr. Barker’s place in the Cleveland office. 


MR. JAMES P. GILBERT, who has been general superintendent 
of the New York & Ohio Company, Warren, Ohio, the manufacturer 
of Packard lamps and transformers, has resigned this position and 
will take the general management of the Standard Electrical Manu- 
facturing Company, at Niles, Ohio, manufacturer of the Standard 
incandescent lamps. Mr. Gilbert is an able and wide-awake manu- 
facturer, and the Standard company is to be congratulated on se- 
curing his association with it. 

MR. RALPH W. POPE, secretary of the American Institute of 
Electrical Engineers, was married to Mrs. Katherine A. Durant, of 
Great Barrington, Mass., on Wednesday afternoon, October 1, at the 
bride’s summer cottage, Ocean Grove, N. J. The ceremony was per- 
formed by the Rev. Mr. Longley, rector of Trinity Church, Asbury 


Park. There are few veteran electricians who are more popular 
than Mr. Pope. The ELecTRICAL Review offers its congratulations 
to Mr. Pope and wishes him all kinds of good fortune. 


REAR-ADMIRAL LORD CHARLES BERESFORD, of the British 
Navy, visited the steel plant of the John A. Roebling’s Sons Com- 
pany, at Trenton, N. J., on Tuesday, October 14. He was accom- 
panied by Henry L. Shippy, the head of the New York office. The 
rear-admiral, after thoroughly inspecting every part of the big plant, 
paid a high compliment on the completeness of equipment and 
general management of the works. He had luncheon at the home 
of Ferdinand W. Roebling, treasurer of the company. There were 


also present Governor Franklin Murphy, State Treasurer Frank O. 
Briggs, John E. Clancy, D. K. Bayne, of New York, and Frederick 
S. Dickson, of Philadelphia. 
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TELEPHONE AND TELEGRAPH. 
TACOMA, WASH.—The Northwest Telephone and Telegraph 
Company, which has franchises for constructing lines in western 
Washington, will at once begin work. It is stated that bonds to the 
extent of $400,000 have been subscribed by a New York syndicate. 


WILLIAMSPORT, PA.—It is stated that the Western Union 
Telegraph Company is preparing to place in operation a direct 
telegraph line between this city and Corning, N. Y. When the wires 
are in operation the line will open up the entire Pine Creek Valley 
direct. 


PORT ANGBLES, WASH.—tThe council has been asked for a 
franchise for a telephone system by a company composed of local 
people. The names of those interested are: F. A. Jensen, C. H. 
Hirsch, C. J. Farmer, M. von Schlosser, W. M. Dorr and G. G. Peach- 
man. A twenty-year franchise is desired. 


HOWARD LAKE, MINN.—The Howard Lake Telephone Com- 
pany has filed articles of incorporation, with a capital of $50,000. 
The incorporators are: John A. ‘Peterson, O. J. Olson, John L. 
Munson, J. W. Custer and Nels Monson, of Stockholm; A. G. Custer, 
W. H. Eddy and P. E. Eddy, of Victor; H. A. Workman and G. A. 
Koneig, of Howard Lake. 


LEGAL NOTE. 


STREET RAILROADS MAKE ANSWER—The Metropolitan 
Street Railway Company, the Interurban Street Railway Company 
and the Metropolitan Security Company, through the law firm of 
Guthrie, Cravath & Henderson, New York city, have filed similar 
answers in the clerk’s office of the United States Circuit Court in 
the suit brought against them by Mrs. Emma W. F. Page as a 
stockholder to prevent the leasing of the Metropolitan Street Rail- 
way system to the Interurban company. Mrs. Page, who owns 100 
shares of Metropolitan Street Railway stock, alleged that the lease 
is a fraudulent plan of the larger stockholders to secure control of 
the properties. A denial is made to the charge that the promoters 
of the plan received the option of taking over twenty per cent of the 
stock of the Security company at par. The answer declares that at 
the time of the filing of the complainant’s bill the Interurban com- 
pany had issued $5,000 of its stock in payment of properties’ pur- 
chase and that $12,500,000 of its stock and $15,000,000 of its de 
bentures had been subscribed in cash. The answer denies unlawful 
combination as charged. 


‘NEW INCORPORATIONS. 
HARRISBURG, PA.—The Belleville Water Company. $1,000. 
LUZERNE, PA.—The Luzerne Electric Light Company. $1,000. 


KINGSTON, PA.—The Kingston Township Light Company. 
$1,000. 


LANCASTER, PA.—Electric Supply and Construction Company. 
$6,000. 

COURTDALE, PA.—The Courtdale Light, Heat and Power Com- 
pany. $1,000. . 

DORRANCETOWN, PA.—The Dorrancetown Electric Light 
Company. $1,000. 

CHICAGO, ILL.—Eureka Electric Company. 
$10,000 to $50,000. 


EAST ORANGE, N. J.—Fischer Electric Company. $50,000. In- 
corporators: F. R. Series, Walter H. Bond, C. F. Smith. 

LUBBOCK, TEX.—The Lubbock Electric Company. $2,500. In- 
corporators: C. E. Spotts, M. C. Abernath and H. S. Graham. 

SPRINGFIELD, ILL.—St. Clair Gas Electric Company. $2,500. 
Incorporators: M. M. Stephens, W. N. Horner and L. D. Burnet. 

DEL RIO, TEX.—Del Rio Electric Light and Power Company. 
$6,000. Incorporators: Fred Mayer, Henry C. Mayer, John M. Gray. 

PORTLAND, ME.—The York & Boothby Company. $25,000. 
President, Harry C. York; treasurer, H. T. Boothby, both of Port- 
land. 

ST. PAUL, MINN.—St. Anthony Hill Electric Company. $50,000. 
Incorporators: Kenneth Clark, Elbert A. Young and Alonson P. 
Lathrop. 

JERSEY CITY, N. J.—Rossman Electric Company. $2,000. In- 
corporators: Thomas McEwan, Frederick P. Warfield and George 
M. B. Hawley. 
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PENNINGTON, PA.—The Trenton Street Railway Company 
and the Delaware Valley Traction Company are seeking franchises 
to enter the town. 


LA FAYETTE, IND.—La Fayette Pocket Telephone Company. 
$18,000. Incorporators: Evan Shelby, George P. Haywood and 
Charles A. Burnett. 


JERSEY CITY, N. J.—Municipal Light and Power Company. 
$2,000. Incorporators: William C. Sherwood, Richard F. Tully and 
Henry A. Brigham, of Jersey City. 


PHOENIX, N. Y.—The Phoenix Fuel and Light Company. 
$30,000. Directors: O. J. Hamlin, Southport, Pa.; H. E. Merriall, 
Geneva, and O. M. Donnelly, Phoenix. 


DENVER, COL.—Themmopolis Electric Light and Power Com- 
pany. $10,000. Incorporators: Charles Wallace, John L. McCoy, 
Martin McGrath, Ira E. Jones and W. H. Enderly. 


COLUMBUS, OHIO—The Zanesville Railway, Light and Power 
Company. $1,000,000. Incorporators: George H. Warrington, John 
Roth, George M. Finch, E. R. Guenther and Thomas B. Paxton. 


NEW YORK, N. Y.—Electric Arts Company; $10,000; di- 
rectors: H. G. Carleton and C. E. Danforth, Jr., New York city; 
H. H. Pratt, Westfield, N. J. Camp Electric Construction Com- 
pany; $10,000; directors: C. F. Camp and F. E. Southard, New York 
city, and Alexander Gregory, Brooklyn. Suburban Railway Com- 
pany; $100,000; directors: J. C. Simon, William Ballin and Max 
Cohen, New York city. 


ELECTION OF OFFICERS. 


COMMERCIAL CABLE ELECTION—The board of directors of 
the Commercial Cable Company, at a meeting held in New York city 
on Tuesday of this week, elected Clarence H. Mackay president of 
the company, and George G. Ward chairman of the board of 
directors and of the executive committee. Mr. Ward continues to be 
vice-president and general manager. Mr. Mackay was also elected 
president, and A. B. Chandler continues as chairman of the board 
of directors of the Postal Telegraph-Cable Company and the Pacific 
Telegraph-Cable Company. 


ELECTRIC LIGHTING. 


GLENCOE, ONTARIO—It is rumored that a municipal electric 
light plant will be established here. 


PRINCE ALBERT, NORTHWEST TERRITORY—Tenders are 
asked by the town council for the installation of an electric light 
plant. 


COLLINGWOOD, ONTARIO—The Collingwood Shipbuilding 
Company intends eventually to install an electric plant for light- 
ing its works. 


DAYTON, OHIO—The Mandelbaum Syndicate is preparing to 
build a $2,000,000 power-house here to operate traction lines through 
Dayton trom Cincinnati to Toledo. 


SYRACUSE, N. Y.—The Syracuse Lighting Company, it is 
stated, will expend about $250,000 for additions to its plant, the 
work to be begun arly in the spring. 


OAKWOOD, OHIO—Permission has been granted to the Dayton 
Electric Light Company to erect poles along the Lebanon pike for 
the purpose of furnishing electric light to this village. 


MARQUETTE, MICH.—Work on the new plant for the Hough- 
ton County Electric Light Company has been commenced, and it 
is said that it will be completed within three months. 


SEATTLE, WASH.—The Seattle Electric Company proposes to 
connect West Seattle and this city by an electric line, and has ap- 
plied for a franchise. It is intended ultimately to extend the line 
to Alki Point. l 


PITTSBURG, PA.—It is stated that the Washington & Canons- 
burg Railway Company will connect Pittsburg and Wheeling, 
W. Va., by an electric line, and that the system will be completed 
within three years. 


PITTSBURG, PA.—An increase from $300,000 to $450,000 in the 
capital of the Pennsylvania Heat, Light and Power Company has 
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been voted in order to provide for extensive improvements and ex- 
tensions of the plant. 


FAIRPORT, N. Y.—The village of Fairport has purchased of 
DeLand & Company the franchise which that company held to fur- 
nish electric light to the village, and all lighting is now furnished 
by the village itself under the direction of the municipal board. 


DAYTON, OHIO—The People’s Railway Company has accepted 
the franchise granted by the county commissioners, with a slight 
modification. The franchise is for twenty-five years, and under its 
provisions the company is to have the work completed by July, 
1903. 

MOUNT PLEASANT, PA.—The Mount Pleasant Electric Light, 
Heat and Power Company, owned by O. P. and J. Wade Shupe, John 
and Marian Husband, John L. Ruth and Thomas N. Seaton, has 
been sold to the Pittsburg, McKeesport & Connellsville Street Rail- 
way Company. The consideration was $70,000. 


FOUNTAIN GREEN, UTAH—A company of local moneyed men 
has recently been incorporated with a capital of $20,000, having 
in view the building of an electric light plant in this town. The 
Officers of the company are: George Carter, president; Henry Jack- 
son, vice-president; A. J. Aagard, Jr., secretary and treasurer. 


WAUKEGAN, ILL.—Plans are under consideration for the 
erection here of a $300,000 plant by Samuel Insull and Frank 
Baker, of Chicago, to supply electricity to all towns along the 
north shore as far south as Evanston. It would also operate the 
Waukegan & Fox Lake Electric Railway soon to be built west from 
Waukegan. | - 

HATTIESBURG, MISS.—The Hattiesburg Light and Power 
Company has been incorporated in Hattiesburg, Miss., for the pur- 
pose of acquiring by purchase or otherwise a plant or plants de- 
voted fo the manufacture and employment and utilization of light, 
heat and power by electricity or otherwise. The incorporators are: 
M. Hemphill, R. H. Hemphill and H. A. Hemphill. 


KALAMAZOO, MICH.—Twelve thousand acres of land have 
been purchased by the Kalamazoo Valley Electric Company in the 
vicinity of Pine Creek. It is stated that a dam is to be built, which 
will cost $125,000, and will furnish about 2,800 horse-power. One 
of the principal purposes of the company is to furnish power for 
an electric road between Grand Rapids and Kalamazoo. Construc- 
tion will soon begin. 


AUBURN, N. Y.—It is announced that by January 1, 1903, 
Auburn and Syracuse will be connected by electric road. The work 
has already been carried on from the Skaneateles end to two miles 
east of the Camillus town line, leaving seven miles of grading and 
ten miles of track laying still to be done. James 8. McCabe, it is 
reported, will be superintendent of the company, C. D. Beebe, gen- 
eral manager, and R. A. Dyer, Jr., chief electrician. 


FULTON, N. Y.—The new Fulton Fuel and Light Company has 
been organized for the purpose of supplying heat and light to the 
residents of the city. The officers of the company are as follows: 
President, James A. Foster, Fulton; vice-president, Herbert W. 
Noble, of Detroit; treasurer, William E. Moss, of Detroit; secre- 
tary and general manager, Charles W. Tippey, of Detroit. The 
company expects to have its plant ready for operation by Decem- 
ber 1. , 


CAPE MAY, N. J.—The new owners of the Cape May Electric 
Company’s plant have reorganized the company under the name of 
the Cape May Electric Light Company, and have capitalized their 
corporation at $100,000. The officers of the new company are: 
President, Frank K. Bull, of Racine, Wis.; vice-president, Edward 
C. Brainard, of Chicago; secretary and treasurer, Edward E. 
Mandeville, of Chicago; local superintendent, James W. Hildreth, 
of Cape May. A new plant will be built along the lines of the 
Pennsylvania Railroad, and will be in operation by February 1 of 
next year. 


WASHINGTON, D. C.—The Potomac Electric Power Company 
has purchased all the property, assets and franchises of the United 
States Electric Lighting Company, the consideration being 
$3,250,000 of the Potomac company’s stock, the latter company also 
agreeing to pay the debts of the United States company. The con- 
veyance is made subject to a mortgage of $650,000, securing certifi- 
cates of indebtedness and debenture bonds issued in 1897 and 1898, 
the mortgagee being the Guaranty Trust Company, of New York. 
The new company is incorporated under the laws of the District 
of Columbia. 
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ELECTRIC RAILWAYS. 
NORWALK, OHIO—The Mansfield-Crestline electric railway is 
about completed, and the company expects to have cars running by 
November 1. 


MOLINE, ILL.—Surveys of the Kewanee, Cambridge & Geneseo 
interurban line have been completed. The line as now contemplated 
will have a length of twenty-seven and one-half miles. 


CLEVELAND, OHIO—The directors of the Cleveland, Elyria & 
Western electric railway will make another extension of its lines. 
This extension will connect the towns of Wellington and Mansfield. 


CHATTANOOGA, TENN.—An electric line is to be built from 
Benton, Tenn., by way of Bristol, to Ducktown. The road will be 
forty-six miles long and will cost $400,000, the money to be fur- 
nished by New York and Philadelphia capitalists. 


ELMIRA, N. Y.—The bonds of the Elmira & Waverly electric 
road, amounting to about $400,000, have all been sold, and the 
contract for the construction of this line, which will connect Elmira 
with Waverly and intermediate points, has been let. 


RED BANK, N. J.—A new trolley road is to be built this fall or 
early in the winter between Red Bank and Oceanic. The entire 
right of way has been secured. The new road will connect with the 
Monmouth County Electric Railroad, and will run through Fair 
Haven. 


MERCER, PA.—Contracts for the new line to extend from the 
Bessemer, at Euclid, to Plaff’s mines, near Kaylor, have been 
awarded. Work will be commenced at once. The road will cost 
$1,500,000 and will opep up. practically new and very valuable coal 
property. 


CAPE GIRARDEAU, MO.—The Cape Girardeau & Jackson Rail- 
way Company has been formed with a capital of $300,000, to build 
an electric railway from here to Jackson, as well as lines in each of 
the two towns. The stock was taken by capitalists of St. Louis, 
Cape Girardeau and Jackson. Work will be commenced as soon as 
possible. 


AUGUSTA, ME.—E. Burton Hart, Jr., New York; A. H. Shaw, 
Samuel R. Percy, Frank E. Southard, Bath, Me., and Frederick H. 
Wilson, Brunswick, Me., are the directors of the new Auburn, 
Mechanic Falls & Norway Street Railway Company, which pro- 
poses to build an electric road from Auburn through the towns of 
Minot, Poland, Mechanic Falls and Oxford, to Norway. The road 
will be twenty-four miles in length. The capital of the company is 
$700,000. 


PITTSBURG, PA.—Plans have been approved for a new trolley 
line from McKeesport to East Pittsburg. Work on the line is to be 
started at once, and a complete double track system will be installed. 
The new line will open up one of the most populous districts of the 
Monongahela and Turtle Creek valleys. The new line will be a 
division of the Pittsburg, McKeesport and Connellsville system. At 
East Pittsburg the line will make connections with the new Wilkins- 
burg & East Pittsburg line. 


MOUNT AYR, IOWA—The Des Moines, Mount Ayr & Southern 
Electric Railway Company has been incorporated with a capital 
of $600,000, with officers as follows: President, F. E. Sheldon; 
vice-president, J. F. Wall; secretary, H. C. Beard; treasurer, Clyde 
Dunning; directors, F. E. Sheldon, Lyman Waterman, J. O. Fry, 
Clyde Dunning and J. F. Wall. All the incorporators are Mount 
Ayr men, and the company’s principal place of business will be in 
that city. It is the purpose of the company to build an electric 
line from Creston to Mount Ayr. Work will begin next spring. 


BLAIRSVILLE, PA.—G. W. McHenry and A. Abbattachio, of 
Latrobe; J. A. C. Ruffner, of Greensburg, and M. E. Brown and T. C. 
Brown of this town, recently held a meeting and made preliminary 
arrangements for the construction of a trolley line between Blairs- 
ville and Latrobe. They have applied for a charter for a line which 
will include Cokeville, Hillside, Ridgeview, Park, Millwood, Derry, 
Bradenville and a number of smaller places. They will also apply 
for an extension to Indiana, a distance of sixteen miles. When com- 
pleted, the system will have a length of about thirty-five miles. It 
is intended to make this the beginning of a trolley system that will 
finally extend to Johnstown, making connections with some of the 
coke country lines and also with Pittsburg. 
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a a INDUSTRIAL ITEMS. a a 


THE FIBRE CONDUIT COMPANY, Orangeburegh, N. Y., is just 
placing on the market a new underground conduit. 


THE ROYAL ELECTRIC COMPANY describes its type E trans- 
formers and alternating-current generators of the induction type 
in its latest bulletins, which will be sent to any one interested, upon 
application. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is hav- 
ing a large sale among telephone companies and manufacturers for 
the Noxem telephone receiver. Circulars giving full description 
and prices are now being distributed. 


THE CLEVBLAND CONSTRUCTION COMPANY, Cleveland, 
Ohio, was the engineer of the Washington, Baltimore & Annapolis 
Railway described in the paper read by Mr. B. G. Lamme before the 
American Institute of Electrical Engineers, September 26, 1902. 


THE PITTSBURG VALVE FITTINGS COMPANY is building 
new works at Barberton, Ohio, and has placed a contract with the 
Westinghouse Electric and Manufacturing Company for the elec- 
trical equipment, which includes generators, motors and switch- 
boards. 


THE AMERICAN BLOWER COMPANY, Detroit, Mich., has 
issued a small booklet illustrating its plant and equipment. There 
is a series of seventeen half-tones, each of which is indexed by a 
descriptive caption, the whole being very tastefully executed and 
handsomely printed. " È 


THE GAMEWELL FIRE ALARM TELEGRAPH COMPANY, 
New York city, is distributing a complimentary souvenir contain- 
ing the address by Joseph W. Stover to the thirtieth annual con- 
vention of the International Association of Fire Engineers held in 
New York.city on “Progress in Fire Alarm Telegraphy.” 


THE HARRISBURG FOUNDRY AND MACHINE WORKS, Har- 
risburg, Pa., has published a magnificent catalogue entitled “A 
System of Engines.” Besides a work of art typographically, the 
volume is replete with useful information and descriptive matter 
relating to engines and engine parts. The company would be pleased 
to receive correspondence with regard to this publication. 


THE JEWELL ELECTRICAL INSTRUMENT COMPANY, Chi. 
cago, has removed its factory and offices to 61 and 63 Union Park 
Court, near Cerroll avenue. This company is placing on the 
market a new line of pocket ammeters and voltmeters, and also a 
new line of baby switchboard instruments. The company has just 
published a new bulletin descriptive of these new instruments. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, is meet- 
ing with great favor with its regrinding valves made of gun metal. 
These are designed with screw and flange ends for 200 and 350 
pounds working pressure, one-eighth of an inch up. These valves 
are extensively used and in continuous service in the United States 
Navy, locomotives, lake and river boats and high-pressure plants. 


THE C. W. HUNT COMPANY, with works and office at West 
New Brighton, Staten Island, has issued an attractive pamphlet 
describing the Hunt cable rollers for handling coal and merchandise. 
This pamphlet is elaborately illustrated, and particular attention 
has been given to describing in detail each part of the apparatus. 
This will be sent to any one interested upon application to the 
company. 


THE ATWATER KENT MANUFACTURING WORKS, Phila- 
delphia, Pa., which has recently moved into larger quarters, has 
now twice the floor space previously occupied; and the rapidly in- 
creasing business makes it probable that a further extension will 
soon be necessary. This company is the manufacturer of the 
Monoplex telephone. Information will be forwarded upon request 
to the company. 


THE SORENSEN MANUFACTURING COMPANY, Ravenna, 
Ohio, is the manufacturer of a line of static induction machines 
and X-ray supplies. A recent catalogue describes this apparatus 
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and gives illustrations of several of the machines. The pamphlet 
is further adorned by several skiagraph representations, as pro- 
duced by the apparatus of this company. This pamphlet will be 
mailed to any one upon request to the company. 


THE CRANE COMPANY, Chicago, Ill, has recently issued a 
very complete pocket catalogue of steam goods. This catalogue ap- 
pears to cover everything that might be called for in steam fitting. 
It is replete with good illustrations, and price lists and dimensions 
are carefully worked out. A comprehensive index makes the find- 
ing of any particular fitting an easy matter. This catalogue will 
be sent to any one interested upon application. 


THE FORT WAYNE BLECTRIC WORKS, Fort Wayne, Ind., 
is calling attention to its “Wood” type A oil transformers, enclosed 
direct-connected power circuits, arc lamps, smal] standard motor 
panels, enclosed direct-current 110-volt arc lamps and “Wood” 
measuring instruments in recent bulletins. The October calendar 
is in the characteristic Fort Wayne style, embellished with two 
engravings of the “Wood” direct-current circuit-breaker. 


THE H. W. JOHNS-MANVILLE COMPANY manufactures a num- 
ber of specialties from its vulcabeston packing. This material has 
become popular for steam, gas and hot-air work, and is claimed to 
be desirable for service where ammonia, acids, alkalies, etc., are to 
be contended with. ‘A specialty is the lubricated asbestos piston 
rod packing and brass rod rings and gaskets. In addition to these, 
a number of other specialties are manufactured from this material. 
Complete information mey be had upon request to the company at 
100 William street, New York rity. 


THE AMERICAN ENGINE COMPANY, Bound Brook, N. J., 
builder of the American Ball engines and electric machinery, is 
installing a number of large plants, and states that the Duplex 
compound engine is meeting with more pronounced success every 
day. The large plant which this company is installing in the 
Ansonia apartments, in New York city, is practically completed; 
and another large equipment of compound engines of large sizes 
is being installed in the new store of N. Snellenburg & Company, 
of Philadelphia. The New York office of the American Engine 
Company is at 95 Liberty street. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
states that the demand for its new type Peerless incandescent lamps 
is greater than ever. It states that the factory has recently doubled 
its capacity, in order to take care of the enormous output. It is 
now making some very attractive prices on this lamp. It says that 
the reduction in price has nothing to do with the quality of the 
lamp, as it is making better lamps to-day than ever before. It has 
a very attractive little booklet which gives more detailed informa- 
tion about incandescent lamps in general, and Peerless in particular. 
It will be mailed upon application. 


THE MICA INSULATOR COMPANY, New York city, is placing 
on the market a process cloth under the name of linotape. This 
is manufactured in any width from one-quarter of an inch to thirty- 
six inches, and samples will be sent gratuitously upon application. 
This is claimed to be a perfect insulating tape, both mechanically 
and electrically. The foundation for this tape is a closely woven 
cloth, made so as to procure great mechanical and electrical strength 
before treating. The coating consists of a film of oxidized Empire 
oil on both surfaces. This coating, it is claimed, never hardens nor 
cracks, and it renders the cloth impervious to moisture and proof 
against acids and alkali. 


THE SYRACUSE RAILROAD CONSTRUCTION COMPANY, 
which is building a twenty-five-mile electric railroad between 
Auburn and Syracuse, N. Y., has closed a contract with the West- 
inghouse Electric and Manufacturing Company for two 650-kilo- 
watt, engine-type alternators, delivering three-phase current at 
360 volts and 3,000 alternations; also, for five 400-kilowatt rotary 
converters, together with raising and lowering transformers for 
operating a 15,000-volt transmission line from two substations. A 
complete switchboard is included. The generators are to be direct- 
connected to two twenty-two and forty-four by forty-eight-inch, 
cross-compound, horizontal Corliss engines. The engines are to 
receive steam at 150 pounds, and are to run at 100 revolutions per 
minute, and are rated at 1,000 horse-power each, with a maximum 
of 1,800 horse-power. 
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ELECTRICITY DIRECT FROM COAL. 

One of our New York daily contem- 
poraries—The Tribune—devotes a half- 
column editorial to a cautious—and very 
properly so—discussion of a report from 
Chicago to the effect that Mr. Hugo Jone, 
the city chemist, expects to solve the 
great problem of direct conversion of the 
energy of coal into electrical energy. 

The problem is a very important one, 
and far be it from us to discourage Mr. 
Jone in his praiseworthy undertaking. 
Reports, however, seem to show that Mr. 
Jone is working along old lines. The use 
of lead and sulphuric acid is not new, 
and we do not believe that any process 
which consumes other materials in addi- 
tion to the carbon can be successful, even 
though the by-products have a commercial 
value. Work which has already been done 
in this line seems to indicate that entirely 
new methods are required, and we would 
therefore advise all who attack this prob- 
lem to make themselves thoroughly 
familiar with the work which has already 
been done in this direction. 


NEW YORK, SATURDAY, OCTOBER 25, 1902. 


PERPETUAL MOTION SCHEMES. 


The perpetual motion crank is abroad 
in the land and is securing all the adver- 
tising and notoriety he wishes from the 
daily press. The more or less sensa- 
tional articles which one sees in his morn- 
ing paper must be attributed to one of two 
causes—either the paper which publishes 
at length such stories as facts knows no 
better, or it wilfully lends countenance to 
these absurdities, to call them by no 
harsher name. Out of charity one is in- 
clined to accept the first alternative. 

It is only a few years since Keeley died, 
and he managed to deceive many even to 
the last and waste thousands of dollare of 
other people’s money. Who can say how 
soon another perpetual motion schemer 
will gain the confidence of the public, and 
live a life of ease at the expense of others. 
We have heard lately of a Kansas farmer 
who has built a machine which, through the 
agency of a coiled spring, runs on forever ; 
and not long since did an instance come to 
our notice where a man who had been an 
official of a certain street railroad made 
some elaborate drawings of a perpetual 
motion machine, using the old weight and 
lever idea, and on the strength of these 
drawings and his skill in talking secured 
a good deal of money from the employés 
of the company. 

All such frauds could be exposed, if 
not prevented, by the daily press, which 
should feel some responsibility in this 
regard. 

One of the latest stories of this type 
tells how two Bible students, by thorough 
application to their studies, have dia- 
covered a new “force” which is far more 
“subtle” than electricity, and the story 
goes on to say that at present they are 


dividing their time between their studies 
and the building of a machine which will — 


utilize this new power. 
We would suggest that these students 


concentrate their whole energy on their `, 
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Bible study. This can not harm them, 
and may even be of benefit, while the race 
will lose nothing thereby. | 
The unscientific can not learn too soon 
that great discoveries are not made in this 
way, but result from careful and 
patient study of nature. Galvani spent 
twenty years before he discovered the 
proper conditions to make the frog’s leg 
kick. There was a lapse of over ten years 
before the reversal of Oersted’s phenome- 
non was accomplished by Faraday, and 
another period of over forty years before 
his discovery was put to practical use. 
Reentgen’s discovery of the X-rays, though 
unexpected, was the result of long and 
careful study of vacuum tube phenomena. 
To pore over a book and evolve scientific 
laws from one’s inner self harks back to 
the methods pursued by the so-called 
philosophers of the pre-Baconian school. 


AVOID COLLISIONS. 

Enthroned upon a dray burdened with 
a massive boiler which overhung at the 
rear, he drove in the full confidence of 
plenteous power and adequate resistance 
begotten by the pull of six horses in front 
and staunch hubs underneath. He 
neglected to hasten in crossing the route 
of a trolley car, whose motorman treated 
the dray as contumaciously as if it had 
been merely the President’s barouche, and 
crashed into the load with a resounding 
whang which furnished a diapason to the 
crash of glass amid cries of the scared. 

The drayman continued serene, and 
pulling the team to a standstill, enquired, 
“Did you think I was a pneumatic sulky ?” 

In the applications of electricity we 
find the counterparts of the vehicles along 
the streets, the big hubbed drays, the 
street cars, wagons and carriages, even to 
the pneumatic sulky. These vehicles have 
rights of passage, which entail an equal 
obligation to concede the same preroga- 
tives to others. 
All vehicles have rights based upon the 
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necessities of civilization, and the applica- 
tions of electricity have rights based upon 
the same higher law. 

The distribution of electricity includes 
privileges of occupancy, rights of prop- 
erty and authority of franchise, and there 
are none to deny their right to existence. 
But as on the highway passers-by must 
turn to the right, and the big hubs of the 
heavy teams respect the spider-web pneu- 
matic sulky, it is equally imperative in 
affairs electrical that collisions should be 
avoided. 

Each plant, for whatever class of elec- 
trical service, is proportioned in the utter- 
most detail for its specific functions and 
the imposition of other currents is at least 
a disturbance of the service and generally 
causes a disablement of one or both 
systems. 

The contact of an electric lighting or 
power wire with a telephone circuit may 
not injure the tiny apparatus, thanks to 
the protective devices, but it stops the 
telephone service on that line until the 
safety appliance is renewed. The same 
cross, however, may cause serious injury 
to the central plant of the lighting or 
power system. 

This problem of the interference of 
electric circuits with each other has not 
received the careful consideration which 
it deserves, but it carries its own solution. 

Protective devices are confessed make- 
shifts providing for the destruction of a 
relatively cheap and easily renewable por- 
tion of the plant, but they do not prevent 
interference with the service. _ 

“John,” said the retired lawyer to his 
coachman, “aren’t the horses trying to 
run away?” “They be, sir!’ “Then drive 
into something cheap.” 

The problem of providing for the in- 
cidents consequent upon the collision of 
conductors must be treated from the 
standpoint of prevention. The wires must 
be held securely in their own positions, 
and these are questions of construction. 

Staunch poles, renewed when inspec- 
tion reveals defects; guys where need be; 
guard wires where required by the prox- 
imity of other wires; proper separation 
between the various underground con- 
ductors are well known and usual 
methods of construction which, if ad- 
hered to, will avert difficulties. Mishaps 
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will happen, but they must be minimized, 
and for such exceptions the protective ap- 
paratus has its place. 

The commerce in electric energy is a 
hand-to-mouth trade, and the electric 
companies concentrate every effort upon 
continuity of service. l 

The initiative in these matters must 
come from the source from which all pro- 
tective devices and methode have origi- 
nated, and that is from the manufac- 
turers of electrical apparatus whose zeal 
for a good name has spared no pains to 
remove any cause for the deviation of 
their work from its designed purpose. 

A natural centralization of measures 
designed to maintain the normal oper- 
ation of the various classes of electric 
service might be expected through the In- 
stitute of Electrical Engineers in the 
codification of the best practice into a 
concrete form. 

It is an open question whether the 
limitations of the underwriters to en- 
sured property might not prevent them 
from enforcing rules pertaining to an 
exterior hazard along the highways. 
Moreover, the duties of municipal elec- 
tricians have limitations both as to func- 
tions and territory. Yet we claim that 
any method of installation of plant and 
erection of lines set forth by the Institute 
of Electrical Engineers would be fully 
accepted as a standard to be followed by 
the designing engineer, following in this 
respect the fealty shown to reports of 
similar nature issued by the mechanical 
societies, and which have fixed the stand- 
ards in boiler construction, engine testing, 
sizes of pipe, dimensions of fittings and 
details of car construction. 


That electrical interests will be well 
represented at the World’s Fair, at St. 
Louis, 1904, there is no doubt. After 
listening to Dr. W. E. Goldsborough, 
chief of the electricity department, at its 
recent convention in Detroit, Mich., the 
American Street Railway Association 
adopted resolutions commending the activ- 
ity of the commissioners and voted its 
support as an organization. This is in 
line with what several organizations of 
allied electrical -interests have already 
done. With the representative bodies 
which have now evidenced their com- 
plete accordance with the plans out- 
lined by the chief of the electricity de 
partment, there seems to be no reason 
why the electrical field in general should 
not come heartily to the front as a factor 
in making this occasion a thorough ex- 
position of electrical development. 
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NEEDED ELECTROMETALLURGICAL 
l PROCESSES. 

Despite our rapid advances in electro- 
chemical and _ electrometallurgical arts 
there still remain several old and impor- 
tant problems to be solved, which offer to 
the developers of successful processes 
large fields for profitable application. 

The need for a method for the direct 
conversion of the chemical potential en- 
ergy of coal into electrical energy has been 
so thoroughly discussed in recent years 
that we need not dwell longer upon it. 
The storage battery problem likewise 
needs no reminder at this time, particu- 
larly as it is receiving careful study. 

Two problems which we have particu- 
larly in mind come under the head of 
metallurgy, and although many attempts 
at their solution have been made, so far 
as we are at present aware, no satisfac- 
tory process has yet been evolved. One 
of these is the need of an economical elec- 
trometallurgical process for extracting 
copper from sulphide ores. These are 
the most important of the copper ores, 
and the metallurgical methods at present 
in use involve five, or even seven, stages. 
It would appear that there is here room 
for a totally different method of reduc- 
tion, involving fewer operations. 

In copper refining there is ‘generally 
less than one per cent of impurities to be 
dealt with—a very exceptional condition. 
In treating ore directly, thirty per cent 
or more must be contended with, this 
being largely sulphur and iron. Some of 
the earlier attempts may be mentioned 
briefly. The Marchese process consisted 
in smelting the ore in the usual way. 
This was then cast into plates and used as 
anodes. These plates were found to be 
very brittle, and became covered with a 
layer of sulphur under the influence of 
the electrolyzing current. The electrolyte 
was an acid solution of copper and iron 
sulphates. The difficulties encountered 
resulted from the large amount of impuri- 
ties present and the high electromotive 
force which was found to be necessary to 
continue the operation after the anodes 
had been in the baths for a short time. 

Body’s process differed from the above 
in the method of obtaining copper in so- 
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lution. The ore was placed directly in 
the electrolyzing vats and leached with a 
solution of ferrous and sodium chlorides. 
The current is passed between an anode 
of carbon and a copper cathode, and the 
ore was kept stirred. The Siemens & 
Halske process differed but little from 
Body’s, except that the ores were leached 
outside of the electrolyzing vats and a 
diaphragm was placed between the two 
electrodes. Hoepfner, Cohen and others 
have worked over the problem, but ap- 
parently without success. The great dif- 
ficulties met with in these processes arise 
from the cost of crushing the ore. The 
solution becomes very impure; the dia- 
phragms, when used, are expensive and 
not durable, and the anodes give trouble. 

Another opportunity for a successful 
clectrieal process lies in the great deposits 
of zinc and lead ore. Both of these 
metals are in demand, and both are rather 
expensive. Vast deposits exist in Aus- 
tralia, which are easily mined. The upper 
layers of these deposits have been oxidized 
bv the weather, and a greater portion of 
the zinc washed away. The residual ma- 
terial, consisting principally of lead, and 
bearing some silver, has been worked over. 
These upper layers have finally been ex- 
hausted, and further economical work has 
been impossible. | 

Here, also, a number of attempted so- 
lutions have been made, probably that 
proposed and tried by Ashcroft being the 
best known. The ore, consisting of 
galena and zine blend, was ground, then 


ELECTRICAL MINING NOTES. 
BY SYDNEY F. WALKER. 
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ACCIDENTS DUE TO ELECTRICITY IN 
PRUSSIAN COAL MINES. 


A’state paper has recently been issued 
giving the list of accidents in Prussian 
coal mines and some remarks upon them. 
The accidents are of a very general char- 
acter,.but they rather strikingly illustrate 
the fact that. the British and American 
miner is by no means more stupid than 
his German confrére. Seeing that tech- 
nical education is supposed to be so much 
more developed in Germany than at any 
rate in England, this is a somewhat start- 
ling feature of the report. 


BURNING OF THE HAND DUE TO STUPID 
CURIOSITY. 


In this accident, so-called, an electric 
motor worked with three-phase currents 


at 550 volts was fixed in a cabin, which 
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roasted, and leached in a solution con- 
taining zinc sulphate, zine chloride, ferric 
sulphate and ferric chloride, and in this 
way the zinc was removed. The residue 
from this process, containing all the lead 
and silver, was treated to separate these. 
The solution containing the zine was elec- 
trolyzed between an iron anode and a 
This threw down the zine 
in a spongy condition, for which there 
The process was a con- 
tinuous one. It was given a fair trial 
and abandoned. 

Dieffenbach roasted the ore with com- 
mon salt and then leached it with water. 


zine cathode. 


was little sale. 


Hoepfner used a solution of zinc and other 
chlorides. Swinburne crushes the ore 
and feeds it in an externally heated 
cauldron containing molten lead and 
molten zine chloride. The lead takes up 
the silver and is drawn off and treated in 
the usual way. The lead and zinc salts 
are electrolyzed, bringing down first the 
molten lead and next the zinc., Cowper- 
Coles crushes and roasts the ore and then 
leaches it with sulphuric acid and zine 
sulphate. 
lyzed between a lead anode and an alumi- 
num cathode. . None of these methods 
has been successfully applied. 

A careful study of such problems as 
these may result in developing some suc- 
cessful method. One should not be dis- 
couraged by the fact that good men have 
already studied the question. The early 
attempts at electrolytic copper refining 
were failures, while it is only within the 


was kept locked up, in the ordinary way. 


One day the cabin happened to be left 


open, and a workman, a stranger to the 
mine, walked into the cabin and touched 
the bars of the tripolar switch, with the 
result that his hand was very badly burnt. 
The report says that the hand was com- 
pletely burnt, but it is not certain if the 
whole hand was destroyed, as in a fire, 
or rendered temporarily useless, as is 
more frequent in cases of this kind. This 
accident reminds the writer of a somewhat 
similar one that occurred in one of the 
corporation electric supply stations in 
Lancashire. The switchboard attendant, 
having not much to do, amused himself 
by throwing a piece of fuse wire 

the air and catching it in 
hand as he would have done 


into 
his 


The solution is then clectro- . 
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last few years or so that the cyanide 
process for the extraction of gold was 


applied successfully. 
MACHINE TOOL PROGRESS. 
With this issue we present the first 


chapter of a series of articles on machine 
tool progress. In a great many cases, the 
product of the manufacturer as it comes 
from the works a finished article is looked 
to as an object of admiration, and often 
the wonder is expressed that the appa- 
ratus in its entirety is a human possi- 
bility. The completed article of to-day is 
repeatedly compared with that of but a 
short time ago, and its remarkable prog- 
ress In construction and design is con- 
All this im- 
provement, however, waits entirely upon 


tinuously commented on. 


the ingenuity of the machine tool maker. 
He it is who is responsible for the giant 
structures which we see to-day, and to 


“his genius must be laid the credit for 


making possible the consummation of the 
ideas of master minds and creative 
geniuses. A number of machine tool de- 
signs have held to original ideas with but 
slight modifications, the trend being only 
in the matter of making heavier ma- 
chines, and at the same time making them 
capable of doing a finer class of work and 
But in the 
majority of cases the old types of machines 
are the ancestors of a wide variation of 
combinations, the vital principles of the 
initial machine being in many designs the 
only thing recognizable in the modified 
tool. 


operating at greater speeds. 


an 


a ball in his school playground. 
After this had gone on for a little time 
the fuse wire fell across a pair of ter- 
minals on the switchboard, between which 
the full difference of pressure of the serv- 
ice existed. The fuse wire was imme- 
diately converted into vapor with a blind- 
ing flash, and the larker’s eyes and hand 
were considerably damaged. 

AN ACCIDENT DUE TO THE USE OF 3,000 

VOLTS DIRECTLY TO A MOTOR. 

In this case the motor was driving an 
excavator, and a portion of the iron- 
work of the machine made contact with 
the service wires, which were at 3,000 
volts. The attendant, on taking hold of 
his lever to actuate the machine, received 
a shock which killed him. This accident 
emphasizes the controversy that has taken 
place over the matter of the pressure that 
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is to be used in mines. On the Continent 
of Europe it is quite a common thing to 
take a pressure of 3,000 volts alternating 
directly into the mine, utilizing the cur- 
rent at that pressure for pumping and 
other work. So far the impression has 
been that the use of these high pressures 
has resulted in no more accidents than the 
use of the standard 500 to 550 volts. In 
America, as will be known to the readers 
of the ELECTRICAL Review, the tendency 
is very strong to reduce the pressure of 
the service in use in coal mines from 
500 volts to 250 volts. On the other 
hand, in the United Kingdom, events are 
trending slowly to higher pressures. In 
a case in Yorkshire, on which the writer 
was recently employed as consultant, 
where a large power was required for 
haulage purposes at a long distance from 
the shaft bottom, he found that the cost 
of cables on the 500-volt supply system 
would be so enormous that he felt obliged 
to advise that a pressure of 2,000 volts 
should be taken into the mine and trans- 
formed down to 100 volts for the haulage 
motors. His view is and was that the ar- 
rangement he laid out will be safer than 
the 500-volt system. He was careful to 
specify that the 2,000-volt cables were to 
be kept to the intake air-ways, where no 
gas is present, and that no one was to 
touch them on any consideration except 
the man in charge, or some one authorized 
by him, and for whom he would be re- 
sponsible. In the writer’s opinion, it will 
be absolutely necessary to make use of 
high-tension currents in some such man- 
ner as this if electricity is to continue to 
be employed for mining work, in conse- 
quence of the great increase of the dis- 
tances over which power has to be de- 
livered and the great increase of the 
power required. In the case mentioned 
above, the writer calculated that the dif- 
ference in cost of cables on the lines 
which he specified, and on a 500-volt 
service, was approximately £7,000. 


THE INSULATION OF CABLES, ETC., IN 


MINES. 


One point that should be noted, in con- 
nection with the accident described above 
with the 3,000-volt service, is that ap- 
parently the conductors were naked. In 
the writer’s opinion, the use of naked 
conductors about any coal mine is strongly 
to be deprecated. The writer is aware 
that naked conductors have been largely 
used about coal mines, especially in 
America, and that accidents have not 
been, he believes, unduly frequent; but 
he takes it that the strong feeling enter- 
tained by American mining engineers in 
favor of a lower voltage is corroborative 
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of his view. High voltages can be used 
with safety wherever insulation can be en- 
sured, and the danger of using high press- 
ures is not the pressures themselves eo 
much as the difficulty of insulating for 
those pressures. 


THE MECHANICAL STRENGTH OF 
INSULATION. 

Another point that, in the writers 
opinion, is too little regarded, not only 
in mining circles, ie the mechanical 
strength of the insulation provided. 
Many of the accidents which arise are 
due to the insulating envelope having 
been cut through or worn through, and 
the conductor it was intended to pro- 
tect being brought into contact with some 
metal, such as a bracket or, as in the case 
under notice, some portion of the machine 
actuated by the electric motor, which 
thereupon becomes alive with full press- 
ure of the service. This is particularly 
of importance in mining work, as elec- 
trical conductors are so subject to rough 
usage and so liable to have the insulating 
envelope stripped off, while, on the other 
hand, the seam often makes very good 
earth. It only means a little more ex- 
pense, which would be more than recouped 
in the avoidance of accidents, etc. 

DEATH FROM 110 VOLTS, ALTERNATING. 

This is the first genuine case the writer 
has met with of death from a shock at 
110 volts, alternating. The case recorded 
occurred in the Concordia mine, at Ober- 
hausen, in Prussia. There is a service 
at the mine of 110 volts, alternating, at 
the generating station, which is trans- 
formed down to 200 volts for power and 
110 volts for light. The lighting was by 
sixteen-candle incandescent lamps. A 
workman was engaged in attending to a 
particular lamp underground. The lamp 
was fed by a pair of wires one millimetre 
in diameter, covered with rubber, and with 
impregnated jute overall, and the wires 
leading to the lamp were coiled up in a 
spiral of three millimetres in diameter in 
the usual way, the spiral being further 
protected by a covering of rubber and 
cotton impregnated with compound. The 
reason why the man was killed does not 
seem to be at all clear. He was seen by 
two other workmen attending to the 
lamp as they passed him, and shortly 
after, on their return, he was calling out 
for them to turn off the current, he being 
then lying on the ground. The two work- 
men went to the machine house, which 
was about a quarter of a mile away, and 
instructed the attendant to switch the 
light off. The attendant did not appear 
to have understood. At any rate, on the 
return of the two workmen to the place 
where they had left their comrade, he was 
found to be dead. Autopsy showed that 
he was in good physical condition; the 
verdict after a careful enquiry was that 
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he died from the 110-volt shock, alter- 
nating, and the authorities state that in 
their opinion it must be taken that the 
lowest pressure for alternating currents 
that can be considered safe should be con- 
siderably reduced from previous ideas. 


THE PROBABLE CAUSE IN THIS CASE. 


There are two possible causes in this 
case. One is that there was a partial con- 
nection between the primary and sec- 
ondary service, and that the man who 
was killed got the benefit of a portion at 
least of the primary voltage. The other 
cause is evidently the time-factor, which 


has been shown to have such an impor- 


tant effect in these cases. In the writer’s 
opinion, it is perfectly possible to kill 
by a pressure of only 110 volts, continu- 
ous current, if you take sufficient time. 
If the Chinese ever want some new 
kind of excruciating torture the recom- 
mendation might be made to them 
to try tying a man to a 100-volt 
service, making good comnection, and 
leaving him there till he hands in 
his checks. It would be a brutal method, 
but probably not more so than some of 
their existing methods. Any one who 
has tried the experiment of taking hold 
of terminals in connection with a 100- 
volt service will know that at first, and 
for some little time, nothing is felt, then 
gradually a sense of heat develops, which 
increases and, if hold is continued, pain 
commences, and gets sharper and sharper. 

In the present instance it is not stated 
how long the victim had been in connec- 
tion with the service when the other work- 
men saw him lying on the floor. It would 
take them some little time to go a quarter 
of a mile on mine roads which are very 
heavy for walking, and it was stated that 
the order to turn off the light was not 
understood, as the lamp was still burning 
when the men returned to it. So that it 
is probable that the victim was in connec- 
tion with the service for something like 
half an hour. It must be remembered 
that with alternate currents the press- 
ure which operates upon the human body 
to give shocks is the top pressure of the 
alternation. That is to say, with a 110- 
volt service the acting pressure on each 
side of the alternation would be 110 x 
1.41 volts, or 155 volts. In addition to 
this, since the alternations follow each 
other at intervals of a small fraction of a 
second, the double maximum pressure 
will be felt in the shock. The nerve will 
be subject first, to the maximum press- 
ure in one direction, and immediately 
after to the maximum pressure in the op- 
posite direction. So that shock would be 
due to 310 volts in this case, plus any 
induction that might arise. And thie is 
not all. The above refers to shock alone. 
But after the shock had contracted the 
muscles and prevented the victim from 
losing his hold, a current would pour 
through the body, and this current will 
be that due to 110 volts, but being an 
alternate current it will not be subject 
to such a high induced back pressure 
within the body itself, as a continuous cur- 
rent would from the motion of the fluids 
in the blood vessels in opposite directions. 
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SOME NOTES ON ALTERNATOR 
DESIGN.* 


BY JOHN DENHAM. 


(Concluded from page 51h.) 

Motors of small power, say, one horse- 
power to three horse-power, are usually 
speeded at 2,000 to 1,500 revolutions per 
minute; now what mechanical machines 
are there in the market taking one horse- 
power and requiring a speed of 2,000 per 
minute? Very few, indeed, I think. Such 
a motor would probably be called upon 
to drive a lathe or drill at sixty revolu- 
tions per minute, and it would be neces- 
sary to gear down from 2,000 to 60 revo- 
lutions, and then what proportion of your 
original horse-power is left? Fancy 
adopting a five-horse-power motor, 
running at 1,200 revolutions, to work, 
say, a turntable at a speed of one revo- 
lution per minute. 

Taking most machines to which the 
application of electric motors is desirable, 
the vast majority do not call for a speed 
of over 100 revolutions per minute, and 
many of them much less than this; but 
alternating-current motors, even in large 
sizes, run at 350 or 500 revolutions, and 
all need gearing down. A direct-current 
motor can be built for any speed without 
much trouble, but an alternator must run 
(at its full speed) at some fraction, 
minus the slip, of the impressed perio- 
dicity; therefore the only practical way 
of keeping the speed of the motor low is 
to reduce the periodicity. For this rea- 
son if motors only are to be used in the 
circuit—this 1s assuming a most excep- 
tional case—twelve to fifteen cycles may 
be used. 

If some lighting is likely to be called 
for, twenty-five cycles has been found sat- 
isfactory, as this is about the lowest at 
which incandescent lamps will run with- 
out appreciable flickering. I have seen 
thousands of eight-candle-power 110-volt 
lamps working very satisfactorily off 
such a circuit. I am not sure that pul- 
sation would not be visible if five-candle- 
power 220-volt lamps had been used. It 
is certain, however, that at thirty periods, 
the critical point at which the persistence 
of vision comes in, the light from an in- 
candescent lamp would be perfectly 
steady, however thin the filament might 
be. Therefore, if you are likely to re- 
quire rotaries, induction or other motors 
and incandescent lighting at 110 volts 
off your mains, you are safe in using 
twenty-five periods. If you require 
higher voltage lamps. it is preferable to 


* Paper read before the Cape Town local section of 
the Institution of Electrical Engineers. April 28. 
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go as high as thirty periods, but beyond 
‘this it is not desirable to go, unless the 
lighting is by far the greater portion of 
the total load, motors being negligible. 
But even if lighting is at present the 
mainstay, one must always be prepared 
to tackle the motor question when it 
arises. 

No doubt are lighting would be very 
unsatisfactory at a periodicity of less than 
fifty cycles, but very few people are in 
favor of alternating-current arcs, either 
in groups at low pressure, or in long 
series direct off the high-tension main. 
The General Electric Company, of 
America, has introduced a constant-cur- 
rent transformer for this latter purpose 
which works satisfactorilv, but the light 
from an alternate-current arc, even with 
reflectors, can not be compared in ef- 
fective luminosity with that of an open 
direct-current are. If arc lamps are re- 
quired in any number, it would he best 
to use motor-generators separately con- 
trolled, and use direct current either of 
high tension for long series working, or 
of medium pressure for four to eight in 
series. 

The substitution of modern polyphase 
plant for the original single-phase with 
which many English generating stations 
are fitted is a formidable undertaking, as 
it means that to obtain the best result 
almost all the original plant must be 


thrown out. No doubt this is the chief 
reason why one sees so many obsolete 
alternators at work, and why they are 
still being constructed by leading English 
manufacturers. To change over from a 
single-phase 100-cycle to a three-phase 
25-30 plant, let us briefly see the altera- 
tions that would be necessary. 

The original generators could not be 
utilized without rewinding, and even then 
their original output would be reduced 
to such an extent that they would occupy 
more space than they were worth, espe- 
cially as the engines driving them would 
also be working at a most uneconomical 
speed. It is better, therefore, to get rid 
of the old plant altogether. Then as re- 
gards the mains, if they are concentric, 
they can be utilized by using one cable 
per leg, which is equivalent to having a 
star distribution with three earthed neu- 
trals. This, from an economical point of 
view, is also absurd, as it neutralizes all 
benefits to be derived from the use of a 
three phase circuit. Also, if the capacity 
of the different branches do not balance 
trouble would ensue. It is true that where 
lighting and motors are employed simul- 
taneously, it is sometimes considered ad- 
visable to use a fourth wire from the cen- 
tre of the star and use only outer and 
neutral for each lamp circuit. This has 
the advantage of better regulation of the 
lighting circuits when they are un- 
balanced, and allows the use between the 
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outers of 1.73 times the actual voltage 
supplied to the lamp. The latter, how- 
ever, is more or less an imaginary bene- 
fit, as one can always save copper by rais- 
ing the voltage of the lines, and also trans- 
form down as low as required before 
reaching the lamp. Few people attempt 
to save copper in interior wiring of build- 
ings, whether the voltage is 110 or 220. 

A special cable for three-phase work- 
ing has been introduced in which there 
are three main conductors and three 
smaller ones, the latter acting as a com- 
bined neutral. The lamp circuits are 
tapped into one of the mains and any one 
of the three neutrals. Such a cable, how- 
ever, would be complicated in the joint- 
ing, and it is doubtful whether the 
fourth wire is worth the extra trouble 
involved. As a rule, with fair balance 
on the three legs of an ordinary three- 
phase system, the lights are found in prac- 
tice to be sufficiently uniform, especially 
when three-phase transformers are used 
as against grouped single-phase. To re- 
turn to the question of utilizing a high 
periodicity single-phase plant, we have 
seen that the generators are useless, and 
that the concentric cables that are as- 
sumed to exist could be utilized, but it 
would be far better to discard them for 
three or four core cables. The other im- 
portant part of the plant to be considered 
is the transformers, and the question 
arises can transformers built for, say, 
100 cycles be used on a twenty-five 
or thirty-period circuit? I have not been 
able to try the actual experiment, as al- 
though I can, of course, run my machines 
at any periodicity desired, I can not 
simultaneously obtain the full voltage. I 
anticipate, however, that the ratio of 
transformation on open circuits would re- 
main the same; but owing to the quan- 
tity of iron being insufficient to take up 
the increased magnetic flux, the voltage 
would drop off as the load came on, verv 
much the same as if the transformers had 
a high internal resistance. It might be 
feasible to run two transformers in series, 
giving, of course, only half their original 
output, but this at best would be a 
miserable makeshift, and would sacrifice 
the valuable balancing properties of poly- 
phase transformers. It appears, there- 
fore, that if one has a high periodicity 
single-phase plant, and wishes to change 
over to a low periodicity three-phase sys- 
tem, the original alternators, the con- 
centric cables, and the transformers must 
one and all be discarded. 

Those who provide the funds, whether 
a company or a government, naturally 
wish to assure themselves, before taking 
such a drastic step as to throw out the 
whole of a plant, that the system about 
to he adopted will not, in its turn, be- 
come obsolete in a few vears to come. 
This guarantee one would be very loth 
to give, but the polyphase svstem seems 
to possess such flexibilitv that it leaves 
little to he desired. Advances in gen- 
erators, motors, ete., are to be anticipated, 
not as regards efficiency, but output for 
weight and price and increased power- 
factor. ° 
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HE development of wireless teleg- 
raphy, ever since its commercial 
conception in 1897, has been very 

largely due to foreign invention and im- 
provement, and until very recently the 
English alien, English and German work- 
ers were taking the lead, while France, 
Belgium, Russia and even Spain have 
found those who applied themselves to its 
solution. 

Until the past year little was heard of 
any serious work in this direction in the 
United States, but almost simultaneously 
two American systeme have been placed 
upon the market, and if the tests in the 
recent naval manceuvres count for any- 
thing, one of these was so far in the ad- 
vance of the only foreign system repre- 
sented that its name should lead all the 
rest. | 

The wireless telegraph system which 
achieved this signal success is the inven- 
tion principally of Dr. Lee De Forest, a 
graduate of Yale University; Mr. Edwin 
H. Smyth, an electrical engineer of Chi- 
cago, and Professor Clarence E. Freeman, 
of the Armour Institute of Technology, of 
Chicago. The first two gentlemen evolved 
the receiving apparatus, and to the latter 


is due the transmitting device; both of. 


these instruments differ in many respects 
from the stereotyped induction coil and 
coherer appliances, and this, together 
with the fact that the inventors are 
Americans and the apparatus of domestic 
manufacture, makes its advent one of im- 
portance. 

To those advanced in the art it is well 
known that with induction coil generators 
considerable trouble is involved with the 
working of that portion of the apparatus 
for breaking the current, whether it is of 
the mechanical vibrating, the mercurial 
rotary turbine or the electrolytic type of 
interrupter, and these difficulties lead to 
the arrangement employed in the present 
transmitter of the De Forest system. 

The complete transmitter is shown, 
and is in this case operated with a 
110-volt, 60-cycle alternating current 
from the Edison mains. The current is 
then stepped up by means of a rotary 
transformer 1, to 500 volts; in series with 
this circuit is the key 2 and the primary 
of an ordinary commercial oil trans- 
former 3; the telegraph key 2 has the ap- 
pearance of a steel lever leg key, but is 
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Wireless Telegraphy by the De Forest 


System. 
By A. Frederick Collins. 


provided with means for breaking the 
current under oil, and the speed with 
which heavy currente may be segregated 
into dots and dashes may be as easily 
maintained as when operating over a wire 
circuit. In this key the portions carrying 
the high-potential currents are insulated 
from the metal portions of the key proper, 
and the danger attending the breaking of 
high-tension currents is eliminated. 

In the oil transformer 3, the current of 
500 volts is stepped up to a potential of 
25,000 or 50,000 volts as desired, and this 
high-potential, low-frequency current is 
lead direct to the spark-gap 4 which is in 


THE RECEIVER USED WITH THE DE FOREST 
SYSTEM OF WIRELESS TELEGRAPHY. 
series with the condenser 5, consisting of 
a battery of Leyden jars. The spark-gap 
is formed between three metal discs, the 
two outer ones being adjustable and the 
centre one stationary; these are mounted 
on corrugated pillars to ensure the high- 
est insulation. When the Leyden jars 
are changed to their maximum capacity 
they discharge across the air-gap between 
the oscillator discs, breaking down the in- 
sulating film of air and filling the entire 
area of the space between them with a 
heavy discharge, and this in turn sets up 
oscillatory currents in the terminal wire 
6 leading from the spark-gap to the earth 
on one side and to the antenna 7 on the 

opposite side. 
A sheet of metal 8 is interposed between 
the key 2, the oseillator 4, 5, as shown, 
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and the rotary transformer, as an elec- 
trostatic screen, and the untoward effects 
of breaking the current on the trans- 
former, resulting sometimes in burning 
out the coils, is prevented by two inter- 
vening inductance coils 9, which act ag 
choking coils and dissipating the high- 
frequency currente before they reach the 
armature. In places where an alternating 
current is not available, an engine-driven 
generator is employed; in this case a gas 
engine driving an alternator is used; the 
latter is coupled to a rotary transformer. 

The effort of Mr. De Forest to produce 


‘a receiver more sensitive, more rapid and 


more accurate than the cumbersome and 
expensive Morse recorder seems to have 
met with a very large degree of success. 
The receiver of De Forest consists essen- 
tially of a “responder,” a single cell for 
energizing the circuit and a pair of tele- 
phone head receivers. It is also shown 
complete, and does not appear un- 
like an ordinary portable testing set, the 
whole apparatus being contained in a box 
of similar size. 

The antenna and ground are connected 
through the primary of a small trane- 
former coil, and the terminals of the eec- 
ondary are in series with the responder, cell 
and telephones. Some resistance coils are 
included in the circuit so that it is pos- 
sible to increase or decrease the current 
flowing through the responder circuit ae 
may be necessary. The object of the 
transformer coll is to dissipate the charges 
of positive and negative electricity which 
accumulate at the terminals of the earthed 
wire and the antenna, and these equal- 
izing in the system cause the detector to 
register and very often confuse the 
operator. 

While the responder is similar to the 
coherer in mechanical construction it dif- 
fers from the latter in that its particles 
of metal, which are held in a state of 
suspension by means of a viscous solution, 
do not cohere under the influence of elec- 
tric waves, and again it is different from 
an anti-coherer in that its action is elec- 
trolytic. It resembles the latter in that 
its normal resistance is raised by the dif- 
ference of potential created by the im- 
pinging electrice waves. Like the anti- 
coherer and the auto-coherer it is self- 
restoring, that is to say, the instant the 
potential difference between its segregated 
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particles is equalized it returns to its 
normal state of conductivity, for in the 
responder” the current is always flowing 
through it except when the oscillations 
act upon it. 

So far as its action is concerned, it i3 
as instantaneous as that of light, and the 
impulses representing Morse dots and 
dashes may be received as rapidly as the 
ability of the operator will permit and 
with whatever speed it is possible to 
actuate the transmitter. With this re- 
ceiver a normal speed of twenty-five 
words per minute may be maintained and 
a speed of thirty or forty words a minute 
may be obtained. 

When an induction coil with elec- 
trolytic or mercury turbine interrupter is 
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ployed, assuming an equal amount of 
energy is expended in converting the os- 
cillations into waves. As an illustration 
of the exceeding sensitiveness of the re- 
sponder, when the Deutechland, of the 
Hamburg-American Line, was on her out- 
ward trip last July, the messages flashed 
from her antenna when out a distance of 
seventy miles were received by the De 
Forest operators; the Deutschland carried 
an installation of the Slaby-Arco system. 

Prior to that test, in February, signals 
were received at the Jersey City station 
sent out by the Etruria equipped with the 
Marconi system when the vessel was 
ninety miles at sea. 

The De Forest Coney Island station. 
here described, was put into service for 
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employed at the transmitter station in- 
stead of the regulation De Foreet appa- 
ratus the received impulses correspond 
closely to the number of interruptions of 
the primary current and a musical note is 
produced. Perchance in this very feature 
lies a simple solution of syntonic wireless 
telegraphy. And, indeed, very recently 
bwo messages were received and deciphered 
simultaneously by two De Forest oper- 
ators at their New York city station, No. 
17 State street; one of the messages was 
transmitted by the De Forest Staten 
Island installation and the other by a 
Marconi equipment, probably on some 
vessel. 

The distance over which messages may 
be received by an apparatus employing 
sclf-restoring detectors is much greater 
than when a relay and coherer are em- 


the first time June 14, and communication 
established with the Morro Castle, of the 
Ward Line, having on board a De Forest 
equipment, and messages were trans- 
mitted and received by both the shore 
station and the vessel’s apparatus until a 
distance of fifty miles separated them. 
The station is located at Steeple 
Chase Park, Coney Island. Its mast 
is 210 feet in height and is con- 
structed of four poles sct in cross-trees 
and fids, i. e., a square bar of iron with 
shoulder at one end to support the top- 
mast over the head of the lower mast; the 
mast is guyed to braces sunk into the 
sand 16 feet. The guys are of wire-rope 
and hemp-rope terminals spliced in about 
100 feet from the ground, these being to 
maintain the insulation should the an- 
tenna or any portion of the cables form- 
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ing it come in contact with the guy. The 
antenna consists of two cables supported 
by a yard-arm near the top. 

During the recent naval manceuvres, 
apparatus of the De Forest construction 
was installed at Fort Marshal, and another 
set was placed on the scout-boat Unique. 
The maximum distance between the shore 
and the boat was fifty miles; there were 
seventy-two messages transmitted be 
tween the installations and ninety-five per 
cent were received clearly. 

The objections to wireless teleg- 
raphy in war manœuvres have been 
pointed out by Captain Sigsbee to be 
numerous, and among them is that it is 
“costly, complex and delicate and uncer- 
tain in transmission.” In June, 1901, I 
advanced a similar argument, and stated 
that before wireless telegraphy could 
become commercially popular there were 
four things to be done for it: (1) To 
effect syntonization by. simple means; (2) 
to lessen the first cost of the apparatus; 
(3) to do away with the masts, and (4) 


to -increase the speed of transmission. 
One of the greatest points in favor of 
Mr. De Forest’s invention is its simplicity, 
and all its other inherent qualities. may: be 
directly attributed to this most excellent- - 
feature. 
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Testing of a High-Tension Switch. 


Some interesting tests of a high-tension 
switch were recently made at the Colgate 
power-house of the Bay Counties’ Power 
Company, in Yuba County, Cal. A single- 
pole switch was connected directly across 
the 40,000-volt bus-bars that were receiv- 
ing current from the generators having a 
rated capacity of 7,500 kilowatts 
through transformers of equal capacity. 
This switch was closed and opened ten 
times in the space of two minutes, and 
it opened the dead short-circuit each time 
safely and easily and without damage to 
the switch, transformers or lines. 

One of the two Bay lines that were in 
parallel was then cut out at Colgate, but 
left in parallel with the other at a station 
120 miles from Colgate, and the switch 
connected across this line, thus giving 
240 miles of line between the switch and 
bus-bars. The switch was closed and 
opened fifteen times in the space of three 
minutes, and it opened the short-circuit 
each time safely and easily and absolutely 
without damage to the transformers or 
lines. The switch opened the short-cir- 
cuit the twenty-fifth time fully as well as 
the first time, and was not at all damaged 
by the extremely severe test of opening 
a dead short-circuit at 40,000 volts, with 
generator and transformer capacity of 
10,000 horse-power behind it, twenty-five 
times, 
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Electrical Apparatus in English Coal 
Mines. 


The coal mines of England, the prag 
source and the essential element of her in- 
dustrial supremacy, have now been worked 
extensively for more than a century. Until 
a few years ago England mined more coal 
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them of direct-current machinery would 
have been dangerous. The induction 
motor, however, on account of the fact 
that it has no moving contacts to spark 
or flash is well adapted for use in such 


locations. 
The Clapwell colliery, of Chesterfield, 
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INDUCTION MOTOR OPERATING “MAIN AND TAIL HAULAGE” AT THE SNEYD COLLIERY, 
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than any other country in the world. 
However, this is no longer the case. 
American production exceeds the Eng- 
lish, which is now almost stationary from 
year to year, by rapidly increasing per- 
centage. This is beginning to be felt 
even now. The price of coal in England 
is steadily rising, shafts are being carried 
deeper and deeper and, the richer veins 
having been exhausted, the thinner veins, 
containing often poorer grades of coal, 
must now be developed. These things 
have put the British operator upon his 
mettle, and he has taken up the latest and 
most improved methods of coal mining 
even more rapidly than his American 
competitor. Moreover, he has stepped out 
boldly and adopted for power transmis- 
sion alternating currents and induction 
motors, which, for mining work and es- 
pecially coal mining, have many great 
advantages over direct-current machinery. 
The foregoing facts are well illustrated 
in the following brief description of the 
electrical plants recently installed at a 
number of English coal mines. 

The Sneyd colliery, at Burslem, Staf- 
fordshire, has recently put in a complete 
alternating-current equipment. Current 
is generated by a three-phase alternator, 
direct coupled to a steam engine. Induc- 
tion motors, aggregating about 1,000 
horse-power, are used for driving “main- 
and-tail” and “endless” rope-hauling en- 
gines for pumps and for several other 
auxiliary purposes. The hauling gears, 
with their electric motor equipment, are 
shown in the accompanying photographs. 
These mines are gaseous, and the use in 


has recently installed two 3-phase alter- 
nators, one of 225 kilowatts capacity 
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each of 200 kilowatts capacity and oper- 
ating at 440 volts, 30 cycles per second 
and 100 revolutions per minute. The 
equipment includes two exciters, each of 
1114 kilowatts capacity, and a small gen- 
erator of 1144 kilowatts capacity; also 
thirteen induction motors with an aggre- 
gate capacity of 300 horse-power and a 
complete switchboard outfit for the entire 
plant. 

About 4,000 horse-power of electrical 
apparatus is about to be installed in the 
several collieries owned by the Stavely 
Coal and Iron Company, of Chesterfield. 

The Sherwood colliery, of Mansfield, 
has purchased two 3-phase alternators, 
each of 50 kilowatts capacity and operated 
at 440 volts, 60 cycles per second and 900 
revolutions per minute; also three direct- 
current multipolar generators of about 12 
kilowatts aggregate capacity. 

At the Tredegar Iron and Coal Com- 
pany’s collieries, in Monmouth, a com- 
plete power equipment is being installed, 
comprising two 150-kilowatt, 3-phase 
alternators, two exciters, each of 71% kilo- 
watts capacity, and ten induction motors 
ranging in size from 50 to 5 horse-power, 
and aggregating 220 horse-power. 

The Bolsover Colliery Company, of 
Chesterfield, has decided to adopt electric 
driving to a considerable extent, and has 
placed a large order with the British 
Westinghouse company, including a 180- 
kilowatt, 3-phase alternator, together with 
exciter, a  200-horse-power induction 
motor, complete switchboards, etc. 

The Stanton Iron Works Company, of 
Pleasley, will equip its collieries with 
electrical apparatus, including about 150 
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and the other of 20 kilowatts, together 
with a 6-kilowatt, direct-current exciter. 
The British Westinghouse company also 
furnished ten induction motors, aggre- 
gating 280 horse-power. 

The Oxcroft colliery, of Chesterfield, 
has installed two 3-phase alternators, 


kilowatts in generating capacity and 100 


- horse-power in motors, all purchased from 


the British Westinghouse company. 

The apparatus mentioned above is all 
of Westinghouse design, and is typical 
of many other installations made with 
this type of electrical machinery. 
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Machine Tool Progress—lI. 


E VIEW with astonishment the 
persistent regularity of the pace 
in scientific development, and 

that part of it which includes mechanical 

and electrical invention has been particu- 
larly striking. 
The rapidity with which a nebulous in- 


By Charles E. Hadley. 


the industrial family is very close to the 
foundation of the monumental structure 
we admire. It makes possible the prompt 
realization of the inventor’s practical 
dreams, as assets of large ventures it is 
always visible; it solves the problem of 
economy and makes the 100-ton gun and 


the spur of an active competition, and the 
demands of a tremendously varied manu- 
facturing interest by always being ready 
to meet new requirements as they ap- 
peared. And the modifications and im- 
provements in tools in the last twenty 
years have, while less commented upon 
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A VERY LARGE MODERN PLANER BUILT FOR TAR MIDVALE STEEL COMPANY, BY WILLIAM SELLERS & COMPANY, INC., PHILADELPHIA, PA, 


spiration evolves into a commercial prod- 
uct at the present time would be much 
more impressive than it is were it possible 
in the increasing rush of events to get 
a reasonably slow-moving standard for 
comparison. The American system of in- 
vention, development and manufacture, 
while composed of many independent 
working elements, is a great force for 
speedy progress, and not the least im- 
portant unit of the aggregation .is the 
machine tool industry. 

This entirely unspectacular member of 


the one dollar watch a practical product. 
The ordinary observer is likely to save 
his admiration and awe for the product, 
but the tool builder, as he cramps his neck 
to see the top of a thirty-foot armature, 
thinks of the boring mill and the handy 
portable appliances that made it a prac- 
tical possibility to turn out such monsters 
at anything less than a prohibitive cost. 

Inspired by the love of his art and in- 
cidentally, of course, by the hope of the 
material benefits to accrue therefrom, the 
maker of tools has always responded to 


by outsiders, been quite as important and 
successful as those noticed in the great 
developments they have been called upon 
to aid. The ingenuity and patience of a 
high class of mechanical minds have in 
the period above mentioned accomplished 
much in eliminating expenses of manu- 
facture, in making difficult operations easy 
and in bringing formerly impossible ones 
within the scope of practicability. 

Let us roughly review the history of 
standard lines of tools to show how these 
things have been accomplished. 
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Everything, as a matter of course, tends 
to the automatic handling of work so far 
as the quantity of what is to be produced 
will warrant it. Consequently all the old 
standard types of machine tools are the 
ancestors of long lines of variations in 
which, in many cases, the vital principle 
is the only feature we recognize. 

The lathe, as the chief essential, has 
naturally been the basis of a greater 
variety of specializing than the other 
forms of tools, as it was the first to drop 
its O. G. cornices and other architectural 
frills in bed design, which elimination oc- 
curred, however, prior to the period under 
consideration, but the steps in improve- 
ment, subsequent to that important 
change, form an interesting series. 

As to the main features of the engine 
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lathe, pure and simple, the tool has held 
its own. There have been remarkably few 
changes in principle. Like most old in- 
stitutions jt is established. But while it 
has the same members it has been vastly 
changed in its proportions, the steps in 
its evolution have not occurred always 
in logical sequence. Although in the 
main the redesign of the machine, with 
a view to removing the greatest amount 
of stock in the shortest time, preceded the 
development of the other factor in 
economy, namely, design for convenience 
of handling the work, which called into 
being the variations upon the lathe 
hereinafter to be considered, the tool 
had not acquired its present satisfactory 
proportions before considerable had been 
done in specializing it. 

© We will always have the engine lathe, 
grown heavy, however, in its maturity, 
with which the finished dimensions of its 
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product are no longer a compromise be- 
tween the spring of the machine and the 
yield of the cutting tool. The lathe of 
twenty-five years ago does pretty well for 
turning wood in the pattern shop, though 
most of its contemporaries have found 
their way to the junk-dealer. 

The competition between the lathe and 
the cutting tools has shown that interest- 
ing see-saw effect noticeable in the rela- 
tions of the cracksman to the safe, and the 
projectile to the armor plate with quite as 
beneficial results. 

The delicate diamond point of long ago 
did not oppress the frail structure which 
carried it, it simply vibrated har- 


moniously, and the feed was kept fine to 
make it easy for it until the aggressive 
spirits became impatient and used heavier 


tools and increased the feed, when the 
weakness of the machine became apparent. 
It took some resolution to break away 
from the time honored proportions; it was 
argued that heavier spindles, longer heads 
and carriages would make the machine 
clumsy; but it came about, heads were 
lengthened, spindle diameters were in- 
creased, carriages were lengthened in their 
bearings on the ways as well as on tool 
post slides, and the beds were also 
deepened. 

My recollection is that the David Pond 
Company was among the first to come 
out with a heavy pattern. The Niles com- 
bination is now building the tool and an 
illustration will be found in these columns 
which will illustrate one of the many good 
makes of heavy tools of this character. 

But even with the increased rigidity 
the desire for economy was not appeased. 
With the coarser feeds, encouraged by the 
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ability of the machine to stand the stress, 
the work proved too much for the strength 
and edge of the cutting tool, and then 
self-hardening Tungsten steels were gen- 
erally adopted where scientific attention 
was paid to economy. Now we find in the 
up-to-date shop machines and cutting 
tools of such proportions and material 
that the only limit to the amount of stock 
removed in a minute is the torsional 
clastic limit of the piece of work operated 
upon. Amplv back-geared the belt does not 
slip, designed for rigidity the machine 
does not yield from the cutting tool of a 
steel which holds it temper and which 
does not break, the chips fall dark blue 
and smoking of the maximum thickness 
for each diameter. 

So much for brute force, but there are 
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other elements in the combinatiun. Along 
with the study to give the balance of 
power to the cutting combination, atten- 
tion was given to shape the cutter so 
that it should not overdo its work and 
expend valuable power in torturing and 
bending the chip after it had removed 
it and had legitimately finished its work. 

A razor would be the proper tool for 
turning if the sections of the tool were 
only heavy enough to back up the edge. 
The machinist is not turning a furrow, 
nor is the lathe supposed to furnish 
power to grind up its chips in a form 
suitable for fireworks. So the tool edge 
is the compromise of good experience, and 
to avoid the ills of inexperience, where 
good, bad and indifferent workmen are 
using lathe tools, uniformity is of im- 
portance when standards have been eg- 
tablished. I venture to say a trip through 
many a machine shop would discover 
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turning tools ground to all the points of 
the compass, in fact to the individual taste 
of the workman, where the matter is no 
more one of taste than are the rules 
of arithmetic. l 
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ring in the form of a follow rest, gets 
into evidence early enough to disarrange 
our chronological sequence, but it did not 
have the turret or wire feed. 

It was arranged, however, to divide the 
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Tool-holders with fixed sections have 
done much to standardize things in this 
line, and tool-grinders have done more, 
because they take care of all the angles. 

A very interesting and useful machine 
tcol of this description is made by William 
Sellers & Company, of Philadelphia, by 
reference to the illustration; it will 
be seen how the adjustments of the 
holder adapt it to the various forms 
and angles of different classes of turn- 
ing tools, and how much more sensible 
it is for a boy or a man, for that matter, 
to grind the tools for the whole 
shop than to depend upon the much 
slower, less sure, method, of every one for 
himself, on a wheel or, worse, an uneven 
and camlike grindstone. The time I 
spent coaxing V-thread tools into shape 
I charge in part to the undeveloped 
past. 

When the element of economical re- 
moval of stock with a single tool has been 
seemingly brought to perfection we have 
the question of distribution of cutting 
work and that of convenience in handling. 
These problems inspired the turret lathe 
and screw machine. 


The old shafting lathe, as the pro- 
genitor of the screw machine with its 
two or three tools carried either side of a 


cutting stress in having cutting tools 
diametrically opposed to decrease lateral 
stress, making it as nearly perfect torsion 
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peaning hammer. In the matter of dis- 
tribution of cut the object of the tool- 
builder is to attack the work simultane- 


ously at as many points as pos- 
sible and many ingenious devices, 
some new and some old, are in 


evidence. The axle lathe built by the 
Niles Tool Works, with a driving chuck 
in the centre of the bed with a carriage 
at either end, is the older form, which ma- 
chine was amplified into a double turret 
machine by E. P. Bullard, now the Bul- 
lard Machine Tool Company, of Bridge- 
port, in which machine the carriages were 
each provided with a turret with power 
feed, making an admirable arrangement 
for operating on both ends of a piece of 
work at the same time with one setting, 
ensuring alignment and saving time. In 
the modern vertical boring mill the prin- 
ciple of simultaneous operation is well 
illustrated. In the large sizes as many as 
four tool-posts are provided, and a piece 
of work like a gear or flywheel may have 
its rim turned and faced and its hub 
bored and faced at one time. 

In the smaller sizes the Bullard Ma- 
chine Tool Company has not only pro- 
vided its mill with a turret, but also with 
a live spindle in addition to the station- 
ary tool block, so that a piece like an en- 
gine crank may have the hole for the 
shaft bored and the hub faced and then 
have the crank-pin hole drilled by stop- 
ping the table rotation and driving the 
live spindle which is set at the proper 
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as possible, and in the class of work to 
which it was applied the roughing and 
finishing cuts were taken simultaneously 
and the curves and twists were subse- 
quently taken out with a screw press and a 


radial distance. This completes the job 
in one setting. Of turret and screw ma- 
chines there is an endless variety in which 
every element of economy for duplication 
of parts is considered. 
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The Franklin Institute Meeting. 

At the section meeting of the Franklin 
Institute, Thursday, September 25, the 
paper of the evening was by Mr. George 
F. Stradlung, on “The Ionization of 
Gases,” an abstract of which follows: 

It has been shown that by the passage 
of the electric spark through steam, as 
well as by the passage of current through 
alkali salt vapors, products appear which 
conform in quantity to Faraday’s laws of 
electrolysis. 

By a variety of processes a negative ion, 
which is not the same in mass as the nega- 
tively charged ion of liquid electrolysis, 
can be separated from the atom. The re- 
mainder having a positive charge differs 
according to its origin, while all negative 
ions seem to be alike in rarefied gases. 

The chief agencies in the production of 
ions are: 

1. Rays from radio-active substances— 
Becquerel rays. 

2. Roentgen rays. 

3. Ultra-violet light. 

4. Cathode rays. 

5. Certain chemical processes. 

6. High temperature. 

7. Electrostatic stress. 

8. Impact of moving ions. 

9, Spontaneous production. 


"hese are not all independent. Both 
positive and negative ions, when the ra- 
tio of electrice force to gas pressure is 
sufficiently low, become attached to 
groups of molecules. 

Generally the negative ions move more 
rapidly than the positive ones. However 
in the case of ions produced by high 
emperature it seems that higher speed 
goes with the positive ion. 

Among the things explicable by the 
theory of ions are: 

Many of the phenomena of the dis- 
charge of electricity through gases. 

The tending of the electric current 
through a gas toward a maximum as the 
electromotive force rises. 

The discharge of hot conductors at a 
lower potential when charged negatively 
than when positively charged. 

Possibly the weight changes accom- 
panying chemical action observed by 
Sanford, Landolt and Hevdweiller. 

1. The occurrence of aurora. — 

2 The luminescence of nebule. 

Atmospheric air contains jons. By 
iheir presence is explained the discharge 
of electrified bodies which takes place in- 
dependent of the leakage across the in- 
sulators. 

While the rate of dissipation of the 
charge is greater for both positive and 
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negative electricity on mountains than on 
the lowlands, it is far greater for nega- 
tive, because the negative charge of the 
earth having a very high density upon 
the peaks attracts thither great quantities 
of positive ions. 

The dissipation is much more rapid on 
clear than on dull, foggy days. 

If a charged body be surrounded by a 
cage of wire similarly charged, the latter 
attracts ions, some of which pass within it 
and thus accelerate the discharge of the 
body inside. If the cage and body are 
oppositely charged, the discharge is made 
slower. 

Ebert insulated a portion of the earth, 
let its charge be dissipated by the rain of 
ions constantly occurring and again con- 
nected it to the earth. Then a current 
flowed from the insulated part to the 
carth. It took in some cases only five 
minutes for the discharge by ions to be 
completed. This undoubtedly shows a 
very high rapidity of discharge for the 
earth. 

The origin of the atmospheric ions is 
to be sought in the action of ultra-violet 
light in the upper regions of the atmos- 
phere and in cathode rays developed there 
by negatively charged particle arriving 
from the sun. 


Electrolysis and Waterworks. 


At the recent convention of the Central 
States Waterworks Association, held in 
Indianapolis, Ind., an extempore talk was 
given by Mr. L. Clifford Anderson, of 
Franklin, Ohio, on electrolysis and its 
relation to the city waterworks, this being 
followed by more or less informal dis- 
cussion. 

“Electrolysis,” said Mr. Anderson, “is 
the name given to the mechanical process 
which consists in the dissolution of chem- 
ical compound by the passage of an elec- 
tric current through such compound. As 
applied to waterworks this takes place 
in the passage of the electric current from 
water pipe into the soil. The soil con- 
tains salts in solution. These salts vary 
in their character, but they nearly always 
contain sodium chloride from the street 
washings. ‘There is a certain amount of 
refuse necessarily on the street at all 
times, necessitating the subsoil, being 
highly saturated with salts in solution, 
and the pipes are buried in the soil. These 
salts are decomposed by the passage of 
the current from the pipe into and 
through the soil, and the acid constituent 
of that process of decomposition attacks 
the iron, or the lead or the copper, as the 
case may be, of the pipe. The metal passes 
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into solution, leaving in place of the 
metal, in the case of cast-iron pipe, a car- 
bon in the form of graphite, which is not 
soluble in the ordinary acids or salts. 
“This process is continuous, and does 
continue in proportion to the amount 
of current which leaves the pipe, until the 
pipe is so injured that the pressure of the 
water in the pipe causes it to burst. 
As you all know, in operating the 
the single-trolley system, the current 
passes from the car into the rails 
and is supposed to pass along the rails 
back to the power-house. Part of it does . 
sometimes. But inasmuch as the rails 
are in direct contact with the earth part 
of that current which is passing along the 
rails must necessarily leave the rails and 
pass into the earth and into any under- 
ground metallic structures that may be 
buried in the earth. This current does 
no injury to the pipe where it enters, but 
it does injure the pipe where it leaves 
the pipe and passes into any other con- 
ductor. As the current passes along the 


“pipe it is found that a part of it passes 


around the joints of the cast-iron mains. 
on account of the high resistance of 
the joints. In measuring the resistance 
of the joints we find a great variation ; 
some joints have a comparatively low Te- 
sistance, some very high. I measured 
the resistance of one joint in a six-inch 
pipe last week which had a resistance of 
40,000 times the resistance of one foot of 
six-inch cast-iron water main. On account 
of this high resistance part of the current 
passing along the pipe shunts around the 
joint. Wherever the current in shunting 
around the joint leaves the pipe and 
passes into the rail it damages the pipe at 
that point, so that you have two kinds of 
damage, one of them in the positive dis- 
trict, or that part of the piping system 
from which the current is leaving and 
passing to the power-house, or the return 
feeders of the power-house, and another 
kind of damage due to the passing of the 
current around the joints. Of course the 
current passes over approximately all of 
the pipes in the piping system, not only 
the pipes under the rails, but the pipes 
frequently which are far distant from the 
rails. This damage to the joints 
of which I have spoken 1s not con- 
fned at all to the positive area, 
or to the part of the system where 
the current is leaving to return to 
the rails; it is found throughout the 
whole piping system, negative as well as 
positive area. It is generally greatest at 
or near the point where the pipes are 
changing from negative to positive.” 


October 25, 1902 


THE DESIGNING OF TELEPHONE 
APPARATUS—VI. 


BY W. A. TAYLOR. 


The following are the dimensions of in- 
duction coil commonly used by the Bell 
companies in connection with the solid- 
back transmitter. 

Diameter of core, 0.25 inch. 

Length of core, 3.75 inches. 

Length of winding space, 3 inches. 

Dimensions of head, 1 square inch, 3% 
inch thick. 

The core is composed of 150 No. 28 
B. W. G. Norway iron, annealed and sur- 
face oxidized after straightening and cut- 
ting. 

Thickness of core insulation, yy inch. 

Primary, 400 turns, No. 26 S. S. C. 
copper wire, measuring 1.62 ohms. 

Secondary, 1,800 turns, No. 28 single 
cotton-covered copper wire, 21.8 ohma. 

The terminals of the secondary are re- 
enforced, being two strands of the No. 28 
wire. This coil is used with a normal 
current of from 0.25 ampere to 0.45 am- 
pere and gives very good service. This 
coil is somewhat different from the coil 
of the same type previously used, as the 
resistance of the secondary is higher. This 
is due to the change from the silk-covered 
wire to cotton-covered. The cotton- 
covered wire occupies more space than 
silk-covered wire, and therefore the re- 
sistance is higher for the same number of 
turns. 

For a low-current transmitter on local 
battery work the turns of the primary 
should be increased, and at the same time 
the resistance should be kept as low as 
possible. It is the change in the ampere- 
turns that is necessary. So we may say 
that the turne on the primary should vary 
inversely with the current to produce a 
constant result, the resistance remaining 
the same. 

When used in connection with central 
energy systems the induction coil as- 
sumes an entirely different design as to 
the primary winding. ‘The number of 
turns becomes greater and the resistance 
higher. In this case the current used is 
very much smaller, and consequently the 
turns are greater. The coil is usually 
placed in circuit in an entirely different 
manner than with the local battery sys- 
tems. There is little or no gain in the 
loudness of the transmission in this case, 
but the quality is improved considerably. 
Another office which it performs is to 
place the receiver on a local circuit, pre- 
venting the line current from passing 
through and demagnetizing it. Fig. 10 
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shows a central energy instrument cir- 
cuit which is in use extensively through- 
out the country. LL is the line over 
which the current is supplied; P and S 
represent the primary and secondary 
windings of the induction coil; B is the 
bells, R the receiver, T the transmitter 
and C is a two-microfarad condenser. The 
function of the condenser is to prevent 
the flow of any battery current, but to 


Fia@. 10.—CENTRAL ENeroay CIRCUIT. 


allow alternating current to flow. The 
current for talking comes into the in- 
strument, passes: through the transmitter, 
T, through the switch contact, a, primary, 
P, and out over the line again. A small 
portion also passes through the contact, 
b, receiver, R, secondary, S, belle, B, and 
thence out over the line. This latter 
quantity is very small, as it has to pass 
through a resistance of more than 1,000 
ohms. The path of the secondary or in- 


Fig. 11.—Saowina ANOTHER Way OF INTRO- 
DUCING THE INDUCTION COIL. 


duced current is through the line, con- 
denser, c, secondary, s, receiver, R, con- 
tact, b, contact, a, primary, P, and over 
the line. Another path for the secondary 
circuit is through transmitter, T. There 
it is seen that there is a transmission due 
to the variation of the current supplied 
by the line, as well as a superposed sec- 
ondary current upon it. In the trans- 
mission the secondary current plays but 
a small part, as it is nearly short-circuited 
by the transmitter. In receiving, the 
secondary circuit ia very efficient. The 
condenser assists a great deal in the qual- 
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ity, as it seems to have the effect of mak- 
ing a clear, sharp tone which the circuit 
otherwise does not produce. 

The primary of this induction coil has 
about 1,700 turns and measures about 17 
ohms. The secondary has 1,400 turns 
and measures 28 ohms. The core is one- 
quarter of an inch in diameter and three 
inches long, composed of No. 26 Norway 
iron wire. 

Another induction coil used for the 
same purpose and which gives very 
superior service has the following dimen- 
1008 : 

Diameter of core, 4% inch, No. 24 an- 
nealed Norwegian wire. 

Length of core, 4 inches. 

Length of winding space, 344 inches. 

Depth of winding space, +y inch. 

Primary winding, 1,550 turns, No. 27 
single cotton-covered wire, 15 ohms. 

Secondary winding, 1,550 turns, No. 29 
single cotton-covered wire, 30 ohms. 

Another way of introducing the induc- 
tion coil is as shown in Fig. 11. There 
is no advantage in this method except 
that it prevents the primary current from 
passing through the receiver. The same 
kind of induction coil as before described 
should be used with this circuit to pro- 
duce the best results. There are some 
makers who use a regular local battery 
coil for this purpose. These makers are 
sacrificing the efficiency of their service 
by so doing. It is no doubt done, because 
there is apt to be a misunderstanding as 
to the kind of coils required when parties 
using both systems order supplies. 

One point in the making of induction 
coils should always be remembered, and 
that is to make them durable. As one side 
is connected directly to the line it is very 
susceptible to burnouts from discharges 
of static electricity with which the line 
may be charged. Therefore, thoroughly 
insulate every part of the winding and use 
wire as large as can be used consistently. 
It is especially important to insulate the 
ends of the spool next to the core. Prob- 
ably nine-tenths of the burning out of all 
kinds of coils used in telephone work 
comes from the poor insulating of the 
wire at the end of the spools next to the 


core. In fastening the paper used in in- 


sulating, a paste without acid should be 
used. The various white pastes used by 
photographers for mounting prints are 
excellent for this purpose. In case of 
a break in the wire the splice should 
be carefully soldered and a piece of paraf- 
fined paper should be folded over the 
joint, no acid or paste should be 
used as a soldering flux. A series 
solder has no chemical action and 
should therefore be used. In the local 
battery induction coils the primary should 
be wound in one piece. On account of 
the coarse wire used a joint would make 
a large lump and be apt to cut into the 
insulation of the layer above or below it 
and cut out part of the coil. 
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Electrical Stations Operated by Gas Engines, 
Supplied with Waste Blast Furnace 
| Gases, in Germany. 


By Frank C. Perkins. 


HE USE of gas engines for driving 
electrical generators in central | om 
power stations is becoming quite i PORA 
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extensive both in this country and abroad. / : ya? 

In Germany, as well as in this j NEŽ 
country, many electrical plants are 
| operated by gas engines, using waste ep 
| blast furnace gases as well as illumi- hih | | 
nating, producer and natural gas. A J Meth a Mle be 
600-horse-power tandem gas engine 7 
using blast furnace gases is in operation = 
at the power plant of Gebr. Réchting Hiit- 
tenwerk at Volklingen. This engine 
drives a Drehstrom alternating-current 
dynamo by direct-connection at a speed 
of 120 revolutions per minute. The cur- 
rent is generated at a pressure of 450 
volts and is used for the electrical trans- 
mission of power. This engine, seen in 
the accompanying illustration, was con- 
structed by the Vereinigten Maschinen- 
fabrik Augsburg und Maschinenbaugesell- 
schaft Nürnberg, A. G. of Nürnberg, 
Germany. 

Among other important installations DETAILS OF 600-HorsE-PowER B 
using gas engines built at these works is 
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LAST FURNACE Gas ENGINE, DRIVING DIRECT-CURKENT 
SCHUCKERT DYNAMO. 


to be installed in this plant in October of 
this year. l 
At the electric station of the Kuestrin 
depot the gas engine plant consiats 
of two machines, driving multipolar 
direct-current machines for supplying 
current for arc lights. The machines 
generate a continuous current of 160 am- 
peres at 220 volts, the speed being 190 
revolutions per minute. The gas con- 
sumption amounts to from 400 to 420 
litres per horse-power-hour. l 
The Vereinigten Maschinenfabrik 
Augsburg und Maschinenbaugesellschaft 
Nürnberg, A. G. have an interesting €X- 
hibit of gas engines and gas generators 
at the exposition at Nürnberg. The 100- 
horse-power engine, operated by blast fur- 
nace gases, has a speed of from 140 to 170 
revolutions per minute, while the speed 
of the 750-horse-power engine is ninety 
revolutions per minute. This large en- | 
gine drives a direct-current electric 
generator constructed by the Elektricitats 


Si Actien Gesellschaft, formerly Schuckert 
. B.. a & Company, of Nürnberg, and supplies | 
BC r = ie light and power for the Rheinische Stahl- | 
= ————— ee werk, at Meiderick near Ruhrort. One | 

Rostock SWITCHBOARD AND GENERATOR, OPERATED BY Gas ENGINE. of these large blast: duraacs ER agra 


was recently constructed by this firm 


; with a capacity of 600 horse-power. 
that of the City Electrical Station at power-hour. The electrical generators This engine is of the tandem type 


Rostock. This plant consists of two are of 250 volts potential, and operate and operates a three-phase dynamo at a 
gas engines of 125 horse-power each, upon the three-wire system, electrical speed of 120 revolutions per minute. 

driving direct-current multipolar gener- storage batteries being emploved for ac- was constructed for electrical power trans- 
ators, and the gas used by these ma- cumulating electrical energy during light mission for the Hiittenwerk Karlshiitte 
chines amounts to 450 litres per horse- loads. A new 350-horse-power engine is near Diedenhofen-Lothrigen. The cylin- 
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der of this engine is 900 millimetres in 
diameter and the stroke is 1,000 milli- 
metres long, while the flywheel has a 
diameter of 6,400 millimetres. 

At the Diisseldorf Exposition, the firm 
Louis Soest & Company, m. b. H. 
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a mechanical efficiency of seventy-one per 
cent, the mean power indicated in the 
motor-cylinder being 544 horse-power, 
while the mean power indicated in the 
pumps was sixty-three horse-power or an 
effective indicated power of 481 horse- 
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cylinder double acting like a steam en- 
gine, with a piston rod and cross-head 
working through guides and a crank. The 
discharge of burnt gases is through 
the ports and through an annular 
passage 


around the middle of the 


600-HorRsE-POWER TANDEM BLasT FURNACE Gas ENGINE, Drivine 450-Voit, PoLYPHASE ALTERNATING-CURRENT GENERATOR. 


Maschinenfabrik und KEisengiesserei, of 
Riesholz, near Dusseldorf, have three im- 
portant exhibits of steam engines, 
pumps, compressors and various lines of 
general machinery, and a fine display of 
large gas engines, including one of 350 
horse-power for operation with blast fur- 
nace gases, as shown in the accompany- 
ing drawing. 

This engine is of the double- 
cylinder type with a flywheel weighing 
twenty-six tons between the two cylinders. 
The cylinders have a diameter of 650 
millimetres each and the stroke of 850 
millimetres and the normal speed is 140 
revolutions per minute. The total weight 
of the engine is seventy-six tons, and is 
used for operating a three-phase alter- 
nating-current generator. 

A double working 750-horse-power gas 
engine of the blast-furnace type is 
shown in the accompanying illustra- 
tion. This was constructed by Gebr. 
Korting, of Kortingdorf, near Han- 
over. The cylinder is 750 millimetres 
in diameter and the stroke is 1,300 milli- 
metres in length, while the speed of the 
engine is from 85 to 90 revolutions per 
minute. Five of these gas engines, of 
1,000 horse-power for operating electrical 
generators, are being constructed for the 
new Lackawanna Steel Works now being 
built in Buffalo, N. Y., and owned by the 
Lackawanna Iron and Steel Company. 

A Korting 350-horse-power engine 
of this kind was tested by Meyer and had 


GAs ENGINE DRIVEN ELECTRIC PLANT AT KUESTRIN STATION. 


power. ‘The mean power on the brake 
was 341.5 horse-power, the speed being 
101 revolutions per minute and the con- 
sumption of gas per brake horse-power 
was 81.5, while the thermal efficiency was 
23.8 per cent. 

The construction of the engine is of 
the two-cycle type, and has one motor- 


cylinder which is uncovered by the 
piston. The length of the double-acting 
piston is equal to the stroke, less the 
width of the exhaust ports. The gas and 
air enter the admission valves by separate 
pipes from two double-acting pumps, both 
driven by an auxiliary crank 110 degrees 
in advance of the motor crank, 
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SOME OF THE POINTS BROUGHT OUT AT 
THE RECENT CONVENTION OF STREET 
RAILWAY MEN AT DETROIT. 


These are all live topics and of interest 
to the electric railway field. 


THE REGISTRATION OF TRANSFERS. 


President Vreeland: This is an im- 
portant subject to the members of this 
association. It was a very hard 
matter to get any one to write the paper, 
and it has been absolutely impossible to 
get any one who would open the discus- 
sion on it. 

Mr. Root, New York: I agree with Mr. 
Meneely, partly, when he says that the non- 
registration of the transfer does not 
eliminate entirely its cash value. . 
It has been our experience in New York, 
which is contrary apparently to that 


which Mr. Meneely has had in Brooklyn,. 


that.the non-registration of transfers does 
not make the conductors steal the cash 
fares—it has not that tendency. : 
This is more so in New York, on account 
of the great number of short riders, 
than in any other city in the country, 
probably, and for this reason more than 
any other we are very emphatic in our 
opinion that the non-registration of trans- 
fers is the best for our system; but I per- 
sonally am of the opinion for any inter- 
urban or suburban road, where it carries 
passengers for long distances, and has few 
riders, and checks to a large extent the 
honesty of its conductors, through a com- 
parison of the number of passengers in 
the car as against the number registered, 
the registration of transfers in that case 
may be advisable. . . . 

Mr. W. R. Harrington, Camden, N. J.: 
We had been operating for some years 
up to last summer without registering our 
transfers. We had reason to believe there 
might be some trouble in connection with 
it, and we started to register the transfers 
last summer and did it for three months. 
Our secret service department showed 
such a wholesale trading in transfers that 
we stopped it, and since that time we do 
not allow them to register the transfers. 
We are not registering our transfers, and 
are of the opinion that we are pursuing 
the right course. | 

Mr. H. M. Sloan, Chicago: It seems 
to me if transfers are to be registered at 
all it should be done by a double register. 
My company was one of the first to put 
in the double register, and at the time we 
put the double registers in I was anxious 
about the outcome. . . . I found to my 
astonishment that there was 
of it. 

_ Mr. E. G. Connette, Syracuse, N. Y.: 
The conductors of the Syracuse Rapid 
Transit Railway Company are required 
to register transfer tickets. It occurs to 
me that a non-registration of the transfer 
ticket only eliminates the value of the 
ticket to the conductor. It does not pre- 
vent the conductor from giving away 
transfer tickets to people along the road, 


very little 
To “quired to ring up. 7 | 
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or to agents at the points where they may 
be sold at a reduced price. The registra- 
tion of transfers, of course, gives them the 
same value as a five-cent fare, and we use, 
as a rule, a single register, because we 
have not yet received an explanation of 
the advantage of a double register that 
would justify a separate register for five- 
cent fares and also a register for transfers. 

Mr. John I. Beggs, Milwaukee: I thor- 
oughly believe the necessity of giving to 
the transfer, and every other evidence of 
a right to ride on the cars, all the value 
that is given to a five-cent nickel paid on 
the car. Under our system the transfers 
are deposited in boxes at the terminals of 
the lines every trip. The conductor does 
not keep them until the end of the day, 
but they are placed in envelopes and 
dropped at the terminal points. He like- 
wise does not keep his pad of transfers, 
but turns it over to the man who takes his 
run wher he exchanges cars. If trans- 
fers are to be registered, I believe it 
should be done upon a double register ; 
that does not necessarily mean two 
registers in a car, but a double dial. In 
our own practice, some four years ago, we 
adopted a double register which showed 
the number of passengers carried on any 
particular trip on one dise. We are at 
the present time, after a use of four years, 
arranging for an exchange of registers 
which will show the two classes of fares 
gathered on each trip, as well as the two 
totalizers. . . . Our system, controlling 
all of the interurban lines, centering in 
the city of Milwaukee, has ten or twelve 
possible commutation rate points, the 
tickets of which are given on our city 
lines to carry the passenger out into the 
suburbs, the tickets being sold to repre- 
sent the commutation rate. Instead of 
two straight fares of five cents each, we 
may have a combination fare of seven and 
one-half cents, the passenger getting a 
transfer beyond the first fare point; con- 
sequently, on one of the discs which comes 
up on the register there are transfer 
tickets and three-cent fares, that comes 
up with a light-colored disc, and with 
the five-cent fare there comes up a red 
flag, and in this way the public is, to a 
certain extent, a detective as to whether 
the conductor is ringing up the class of 
fare which has been paid. We believe it 
facilitates the checking of a conductor, 
and I would not consider disregarding the 
value attached to a transfer. To our 
trained men it has all the value of a 
cash fare and is treated as such. 

Mr. W. B. Tarkington, Council Bluffs, 
Iowa: We have also registered transfers. 
We can not understand why any one 
should ride and present something for 
his fare which the conductor is not re- 

Mr. N. H. Heft, Meriden: I am will- 
ing to admit this is one of the subjects 
upon which I have spent considerable 
time racking my brain as to whether to 
register or not to register transfers. 
We have tried the system of not ringing 
the transfer and also the system of ringing 
the transfer. As a general propo- 
sition I believe that everv ticket received 
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by a conductor as an evidence of fare 
should be registered. 


THE STREET RAILWAY MUTUAL BENEFIT 
ASSOCIATION. 


Mr. Connette: We feel that the 
Mutual Benefit Association, so far as our 
company is concerned, is a great success. 
The fees are deducted each month by the 
auditor of the company when the men are 
paid off, and the amount then is turned 
over to the treasurer of the association 
and deposited to its credit by him. All 
checks that are payable for sick and death 
benefits have to be approved by the gen- 
eral manager of the company before the 
checks can be paid by the bank, so that 
there is no possible way for any defalca- 
tion or for any diversion of the funds of 
the association. The board of trustees, 
which is composed of the employés of the 
company, is allowed one-half day each 
month on pay to assemble in the associa- 
tion rooms to discuss matters in connec- 
tion with the management of the associa- 
tion, and to arrange for its monthly 
meetings. The secretary, who is one of 
the conductors on the road, is allowed two 
davs each month on pay for the purpose 
of arranging his books and making up 
his checks to pay death and sick benefits, 
ete. Altogether, we feel that the Mutual 
Benefit Association of the Syracuse Rapid 
Railway Transit Company is a success 
from every standpoint. 

Mr. Haggerty, of the Michigan Trac- 
tion Company: I would like to ask the 
gentleman in case an employé is a mem- 
ber of the association and then leaves the 
company’s service, what procedure does it 
take in regard to his membership? 

Mr. Root: As soon as a man severs his 
connection with the company he severs 
his connection with the association. 

Mr. Haggerty: Does he get any return 
for the money he has paid in? 

Mr. Root: No, sir. 

President Vreeland: If I may be per- 
mitted, just for a moment. The ques- 
tion asked by that gentleman is a ques- 
tion that has been asked very frequently, 
and the answer to that is, the Pennsyl- 
vania Railroad Company’s Relief Fund. 
The Pennsylvania Railroad Company, 
which you know by its relief system. 
handles over $300,000 a year. It puts 
every case in a question and answer form 
and its proposition is that it is exactly 
the same as if you buy a traveler’s insur- 
ance policy for twenty-five cents to pro- 
tect you twenty-four hours, and you get 
that twenty-four hours’ protection. It 
has done its duty and you get your re- 
turn for vour money. The Pennsylvania 
has always conducted its under that 
system and it has been sustained in 
it in the law. It has been one of the 
oldest and largest associations in the 
United States. The theory of it is a 
man pays fifty cents for a month’s pro- 
tection in the association, and all that 
goes with his protection. If a man leaves 
on the fifteenth of the month, he gets 
twenty-five cents back that he has paid. 
If he leaves the twentieth, he gets a pro- 
portionate amount. In a word, the idea 
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is that a man is not paying for anything 
but one month’s protection when he pays 
under the system under which it is con- 
ducted. 


THE TRANSPORTATION OF LIGHT EXPRESS 
AND PARCEL DELIVERY. 


Mr. Connette: I would enquire of the 
author of the paper if the original fran- 
chise contemplated the hauling of freight 
through the streets of Detroit, and if not, 
what conditions did the city impose when 
it granted this right. 

Mr. Parker: The original franchise, 
as I understand it, did not allow the De- 
troit United Railway to carry freight 
through the streets of the city, but an 
ordinance was passed granting that 
privilege. The original franchise did not 
specify anything, if I remember correctly, 
about carrying freight, but the electric 
express and freight system was started, 
and while it was not satisfactory at the 
beginning, owing to various conditions, 
such as plotting the streets, one thing 
and the other, the city council passed an 
ordinance prohibiting us from loading or 
unloading on the streets, compelling us 
to put up a depot of our own, and still 
further taxing us $1 per car per round 
trip, whether the cars are loaded or empty. 

Mr. C. W. Wasson, Cleveland: I would 
ask the gentlemen if, judging from the 
moneys received, the business increases 
month by month. 

Mr. Parker: It is only a year ago this 
month, as I remember, when the express 
service was started. The business shows 
some increase. 

Mr. Crafts: I would ask Mr. Parker if 
he has noticed any material increase in 
the business of the passenger service, duc 
to carrying packages and light express 
matter. 

Mr. Parker: Yes, there is; it always 
has a tendency to increase the business. 

Mr. Crafts: You think it gives you a 
marked advantage in carrying the pack- 
age business, that is, that you gain in your 
passenger service. 

Mr. Parker: Yes, sir. | 

President Vreeland: Under the con- 
ditions of operation that we have there 
(New York city), the company has 
nothing to do with the express service. 
The express company has a contract with 
the street railway company for operating 
on its tracks, and the business is onlv 
limited by the facilities which the express 
company has been able to establish at the 
present time. In other words, it has 
all the time at least thirty per cent more 
business offered it than it has had 
facilities to take care of. As fast as it 
has increased the facilities, the business 
has increased in larger ratio. As far as 
the question of the division as between 
the actual cost and receipts, based upon 
percentages, in the original operation of 
the system, which means, as you know, 
_ the operation of fifteen or twenty cars for 
the first six months to establish the busi- 
ness, the average of the whole would more 
than pav for the operation of the cars 
and the interest in the investment is paid 
by the express company, so that answers 
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your question as far as we are con- 
cerned. ‘There has been no expense en- 
tailed on our company in the operation 
of this service, even in its infancy. What 
the loss of the express company is, that is 
not so easy for me to answer. 


THE STEAM TURBINE—ITS COMMERCIAL 
ASPECT. 


Mr. John I. Beggs: I have read the 
paper on steam turbines with a great 
deal of care, for the reason that two 
years ago I postponed all progress in 
the construction of a power-house in 
which we expected to expend a large 
amount of money on units similar 
to those installed by the Manhattan 
Elevated Railway Company in New York, 
and are now being built in our city for 
the Subway Company in New York, be- 
cause the matter of steam turbines was 
then being seriously agitated; and I did 
not wish to proceed with the work at that 
time and have some one say five years 
hence that it was a mistake to spend 
three millions of dollars on a power-house 
with reciprocating engines when it was 
about to be demonstrated that the steam 
turbine was destined to displace the 
reciprocating engine. Consequently, I 
have read this paper with a great deal of 
interest, and have gained from it some 
useful information. There is one point 
which has not been touched upon as fully 
as many others and that is the relative 
cost of the generator by itself to be con- 
nected to the steam turbine; in other 
words, you have left out apparently the 
differentiating cost as to the turbine itself 
and the generator to be connected to it. 
I would like to know whether your esti- 
mates of cost in the paper, when you say 
that the turbine costs less, means that the 
gradual or that the reduced cost is due 
to the reduced cost of the generator 
rather than to the turbines? 

Mr. Sniffin: That question is not so 
material when you consider that these 
companies are either offering or expect 
to offer these turbine units as complete 
outfits. It makes no difference what the 
steam or electrical end costs individually, 
so far as we have the comparison of the 
cost of the complete umt. In a general 
way it may be said that the electrical end 
of the unit is lower in cost of manu- 
facture than the large revolving generator 
that goes with a reciprocating engine. 
While the steam end itself is perhaps com- 
paratively inexpensive, yet the price of 
the complete unit compared with the cost 
of the reciprocating unit, including its 
generator, is the comparison I made in 
my paper. It is not the purpose of the 
Westinghouse company to furnish the 
steam turbine alone, but to furnish the 
generator with it as a complete unit. 

Mr. Beggs: One of the im- 
portant points, is the effect of the 
greatly reduced cost of the generator to 
be attached to the steam turbine because 
of the high speed at which it must neces- 
sarily run. I believe the lowest speed at 
which it is considered you can make a 
large turbine operate successfully is about 
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750 revolutions per minute. Is that cor- 
rect ? 

Mr. Sniffin: Yes. 

Mr. Beggs: Those gentlemen know the 
difficulty we have had of getting the elec- 
trical manufacturers to build a generator 
of sufficiently low speed to operate satis- 
factorily with the larger types of Corliss 
engines that are now being built, and know 
how much they have had to pay because 


. of the slow speed. In this matter of the 


development of our power-house, it became 
important whether or not we could cut 
down the revolutions of our engines, seven 
revolutions, from seventy-five to sixty- 
eight revolutions, which the builders of 
the engines said would measurably im- 
prove them from the operative stand- 
point; yet that reduction of seven revo- 
lutions per minute added greatly to the 
cost of the generator to be attached to 
that engine. It likewise added to its 
weight and made it almost impractical 
to construct the umts to run at sixty- 
eight instead of seventy-five revolutions 
per minute. Consequently I think the 
generator, to operate with the steam tur- 
bine at 750 revolutions per minute, would 
he reduced possibly to seventy, and I 
thoroughly understand the great de- 
sirability of the two or three large elec- 
trical concerns to compel the purchase of 
the entire unit; but where there are only 
about two electrical manufacturers to-day 
that we might feel safe in—there may be 
a third in the future, and very likely a 
fourth, who can build a 5,000-kilowatt 
generator which we would be justified in 
making a contract for—there are almost 
a score of concerns in this country that 
can build a turbine to run at 750 revolu- 
tions per minute, because of the greatly 
reduced size and weight of the parts to be 
used. 

Mr. Heft: I would ask Mr. Sniffin 
what history the steam turbine manu- 
facturer has behind him, and what he 
proposes to give to the purchaser in the 
way of a guarantee as to the cost of main- 
tenance if we buy this steam turbine? 

Mr. Sniffin: It is true the 
steam turbine has behind it not as many 
vears of history as the reciprocating en- 
gine. It has, however, sufficient history 
behind it to show that there is no reason 
why a steam turbine, properly built, 
should not be less in maintenance cost 
than a reciprocating engine, which 
must be so by virtue of its‘ very 
nature. I do not know what could be 
said about a guarantee of repairs; you 
could hardly get a guarantee of repairs 
on a reciprocating engine or any piece of 
moving machinery. That feature is 
gauged not only by its excellence of de- 
sign and construction, but by the way in 
which it is handled. 

Mr. Catta: I just want to ask Mr. 
Sniffin if the Central condenser plant 
could be used in connection with a turbo- 
generator instead of independent con- 
densers for each unit. For instance, in a 
small size, up to 750 kilowatts, or in a 
plant of two or three or less units, an in- 
dependent condenser would be necessiurv 
for each unit that is installed. 
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Mr. C. O. Mailloux, New York: I see no 
reason myself why it would not be possi- 
ble to operate any number of units with 
the same condensing plant, though it 
might in very large units have a con- 
denser for each unit. The cost of the con- 
densing apparatus, as far as my investi- 
gations have disclosed it to be, is some- 
what larger than the cost with an ordi- 
nary steam engine. This is due to many 
reasons. It is also a fact that the exhaust 
piping has to be done more carefully and 
is of larger diameter. That, however, is 
offset by many other advantages, one be- 
ing the ability to use superheated steam 
of almost any temperature without 
mechanical detriment to the engine. I see 
no reason why you could not run a steam 
turbine at a point where it would be 
cherry heat, and glow in the dark, if 
there was any advantage in it. Of course, 
we all know there is a great advantage in 
superheating steam. I believe that the 
steam turbine in that respect is bound to 
be a very important element in a new way 
of using steam in steam engines. 


THE ADJUSTMENT OF DAMAGE CLAIMS. 


Mr. Beggs: Mr. Chairman, I feel con- 
strained to say something upon this paper 
as a mark of respect to yourself, as pre- 
siding officer, and to the letter received, 
asking me to open the discussion upon 
this paper of Mr. Starrings. . . . There 
are one or two points in Mr. Starrings’s 
paper that I particularly desire to lay 
stress upon, and that is the maintenance 
of an absolutely rigid policy as to dealing 
with all classes of claims regardless of 
who may be affected or what influences 
may be brought to bear to compel or in- 
duce the company to make more liberal 
settlements. It is not an unusual thing 
to have influential directors of the com- 
pany, influential politicians, and some- 
times directors, influenced by politicians 
attempting to prevail upon the agent to 
adjust some claim or to allow something 
in a case of some injury for which there 
is no legal liability. . . . I might say 
that in the history of the company I 
represent, my orders are, that in every 
case where there is a fair belief that the 
company is liable, to make a settlement 
if it can be done on any fair basis, and to 
make it as quickly as possible. 


SIGNALS FOR URBAN AND INTERURBAN 
RAILWAYS. 


Mr. W. B. Potter, Providence: I ask 
what provision is made in the signal sys- 
tem for the second or third car? 

Mr. Palmer: I have no signal system. 
I am not here as the advocate of any sig- 
nal system. I am simply here as an oper- 
ative man. i 

Mr. Potter: I had reference to some- 
thing I supposed you were using on the 
Old Colony system. 

Mr. Palmer: We have several systems 
in use on the Old Colony road, one of 
which is the United States system, which 
is operated by an overhead contact and 
does not provide for the counting in of 
the cars after the block. The first car 
passes over the contact, sets the signal, 
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and the first car out, unless the trolley ia 
removed from the wire, clears it. That 
feature I regard as a valuable one. I 
think for any system to be reliable and 
safe, that it should be absolutely impos- 
sible to clear the car while there is 
another car on the block from one end to 
the other. We have also in use in the 
Randall system which, as you all know, 
is simply a circuit of incandescent lamps, 
hard at one end, and hard at the other 
end of the block, and which with us is 
more efficient as a lightning arrester than 
as a signal. I do not know that it should 
be considered a signal. 


4 
DISCIPLINE OF EMPLOYES BY THE 
MERIT SYSTEM. 


Mr. Harrington, Camden, N. J.: 
. . . The interest taken in the subject of 
discipline, the method, the rule of pro- 
cedure and the relation the employer 
should bear to the employé has never been 
greater than at the present time. The 
individuality of the employer has as much 
to do with the results of any system of 
discipline, if not more, than the system 
itself. A system is not the panacea. It 
is conceded by all that the old method 
of suspension for violation of rules 
is not fruitful of results. I have tried 
the suspension system, the merit and de- 
merit system, and abandoned them both 
after careful and persistent trial and 
effort. The promotion system was first 
put into effect upon our railway just 
about two and one-half years ago, and has 
been gradually developed into a thor- 
oughly operative, practical system and 
conducive to the best results. Under 
this system an employé for any irregu- 
larity is notified that he will be de- 
moted one or more points on the seniority 
list if proper explanation be not made on 
or before a specified date. This notice, 
with an account of the irregularity, is 
posted on the bulletin boards at the meet- 
ing places of the men. This usually re- 
sults in the men whose names are posted 
arranging to meet the general manager, 
affording an excellent opportunity to ex- 
ercise judgment in enforcing discipline. 
The wholesome effects are most notice- 
able, and efficient and reliable employés 
under this system forge gradually and 
surely ahead, obtaining the best and most 
profitable runs at the disposal of the com- 
pany, and in such men the general stabil- 
ity of the working force is maintained 
against any possible disaffection upon the 
part of the men suffering from demotion. 
It can be seen that this system, while not 
directly taking cognizance of the efficient 
employé, in fact, does take the most 
pronounced action in his behalf. 


International Association of Municipal 
Electricians. 


The following were elected members of 
the International Association of Munic- 
ipal Electricians, at Richmond, Va., 
October 7, 8 and 9, 1902: Fred W. Hart, 
city electrician, Denver, Col; W. Å. 
Kent, city electrician, Lynchburg, Va.; 
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Edward P. Leonard, superintendent fire 
telegraph, St. John, New Brunswick; 
James McManus, superintendent fire tele- 
graph, San Antonio, Tex.; Jacob B. 
Platt, superintendent fire and police tele- 
graph, Augusta, Ga.; O. M. Schafer, 
superintendent fire and police telegraph, 
Trenton, N. J.; C. L. Williams, city elec- 
triclan, Meridian, Miss.; H. E. Water- 
street, superintendent fire telegraph, 
Amsterdam, N. Y.; W. R. Brixey, Day’s 
Kerite Company, New York; Charles 
Worden, superintendent fire telegraph, 
Jackson, Mich.; E. B. Baker, New York; 
W. H. Bradt, superintendent fire tele- 
graph, Troy, N. Y.; C. E. Beach, Star 
Electric Company, Binghamton, N. Y.; 
J. B. Yeakle, superintendent fire tele- 
graph, Baltimore, Md.; H. G. Ferguson, 
manufacturer incandescent lamps, St. 
Louis, Mo.; George L. Fickett, city elec- 
trician, Portland, Me.; Frank F. Loomis, 
city electrician, Akron, Ohio; Leon Sulli- 
van, city electrician, Decatur, Ill.; John 
Leininger, city electrician, Canton, Ohio; 
James F. Burns, city electrician, Schenec- 
tady, N. Y.; Charles A. Hofses, super- 
intendent fire and police telegraph, Read- 
ing, Pa.; W. J. Denver, assistant general 
manager National Electric Telephone and 
Telegraph Company, Boston, Mass.; 
Charles G@. Sundquist, superintendent 


municipal electric lighting plant, James- 
town, N. Y.; Foote, Pierson & Company, 
electrical manufacturers, New York; 
Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill.; E. E. Beam, super- 
intendent municipal lighting plant, Ash- 
tabula, Ohio; Frank Shinen, assistant 
city electrician, Atlantic City, N. J. 


The Technology Quarterly, Published 
by the Massachusetts Institute 
of Technology. 


The September issue contains the pro- 
ceedings of the Society of Arts from 
March to May, 1902. An article by Mr. 
Louis Derr on “The Efficiency of Photo- 
graphic Shutters,” gives some very in- 
teresting experimental results. “The 
United States Geological Survey Topo- 
graphic Slide Rule,” is illustrated and 
described by Mr. G. H. Matthes. Mr. 
W. L. Crosby contributes “A Study of 
Hard Packed Sand and Gravel.” “Smoke 
and Its Abatement in Large Cities” is 
treated by Mr. C. H. Benjamin, and 
Messrs. W. R. Whitney and A. G. Wood- 
man contribute a long article, fully illus- 
trated, on “The Microscopic Examina- 
tion of Paper Fibres.” The number is 
concluded with “Contributions from the 
Laboratory of Sanitary Chemistry,” the 
subject presented here being notes on 
Oscillaria prolifica, by the Misses Eliza- 
beth F. Hyams and Ellen H. Richards. 
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Eighth Annual Meeting Ohio Electric Light 


Association. 


Proceedings and Discussion at Columbus, Ohio. 


HE eighth annual meeting of the 
Ohio Electric Light Association 
was held October 14, 15 and 16, at 

the Chittenden Hotel, Columbus, Ohio, 
and, in the absence of President White, 
was called to order by Vice-president 
McKnight, of Middletown, who presided 
over its deliberations and contributed ma- 
terially to the success and interest of the 
meeting. Mr. McKnight, being at the 
head of two electric light plants—in 
Middletown and Bowling Green, respec- 
tively—and president of an electric rail- 
way line, is in a position to know whereof 
he speaks, and his address at the open- 
ing of the convention was full of practical 
suggestions, as well as recalling some in- 
teresting reminiscences of the formation 
of the Ohio association. While fully 
alive to the interests of the capitalization 
of his companies and keen to perceive and 
adopt every suggestion looking to in- 
creased efficiency of operation and 
economy of cost, Mr. McKnight believes 
that the way to make the people your 
friends is to treat them as if they were, 
and this policy he endeavors to carry out. 
He urged that, without being subjected 
to unnecessary annoyances, electric light- 
ing companies be encouraged to give the 
very best possible service at the least cost 
to consumers, and that they be made se- 
cure in a reasonable return for their capi- 
tal invested and risk assumed. Mr. Mc- 
Knight’s suggestions later on in the meet- 
ing with reference to installation of heat- 
ing plants as a by-product were listened 
to and appreciated very much. 


The following were in attendance from 
central stations: E. J. Bechtel, electrical 
engineer and superintendent lighting, 
Toledo Railways and Light Co.; E. H. 
Bell, Youngstown Consolidated Gas and 
Electric Co.; E. A. Beckstein, Sandusky 
Gas and Electric Co.; Albert Charles 
Blinn, general superintendent Sandusky 
Gas and Electric Co.; M. S. Browne, 
Columbus Edison Co.; Joseph Brooks, 
Columbus Edison Co.; Frank Espy, Ken- 
ton Gas and Electric Co.; A. W. Field, 
Columbus Edison Co.; D. L. Gaskill, 
president Greenville Electric Light and 
Power Co.; John Whitely, director Green- 
ville Electric Light and Power Co.; E. F. 
Gwynn, general manager Delaware Elec- 
tric Light, Heat and Power Co.; George 
Hayler, Jr., manager Van Wert Gas, 
Electric Light and Power Co.; W. F. 


Hubbell, proprietor Wauseon Electric 
Light Plant; M. C. Hull, Columbus Edi- 
son Co.; Walter Jaynes, Columbus Edison 
Co.; David S. Kohler, chief engineer 
Columbus Edison Co.; C. R. Lutz, Citi- 
zens’ Electric Light Co., Logan, Ohio; 
R. H. McCoy, Kenton Gas and Electric 
Co.; E. H. McKnight, Citizens’ Light, 
Heat and Power Co., Bowling Green, 
Ohio, and Middletown Electric Light and 
Power Co.; Geo. Matt, Lancaster Electric 
Light Co.; John Miller, Springfield 
Light and Power Co.; Joseph P. Myers, 
Chillicothe Electric Railroad, Light and 
Power Co.; J. H. Perkins, Youngstown 
Consolidated Gas and Electric Co.; J. M. 
Plaisted, Columbus Edison Electric Co.; 
W. F. Raber, Citizens’ Electric Railway, 
Light and Power Co.; Mansfield, Ohio; 
O. W. Rhoads, Columbus Edison Co.; 
A. C. Robeson, Greenville Electric Light 
and Power Co.; S. M. Rust, Piqua Elec- 
tric Co.; T. J. Smith, New Lexington 
Electric Light and Power Co.; W. D. 
Somers, Columbus Edison Co.; Frank E. 
Valentine, Urbana Electric Light and 
Power Co.; L. G. White, superintendent 
Electrical Depot, Columbus Edison Co. ; 
H. C. Dye, superintendent Municipal 
Electric Light Plant, Galion, Ohio; 
Lehman B. Hoit, M. E., Cleveland, Ohio. 

The following representatives from 
supply houses were present: W. W. 
Affleck, John A. Roebling’s Sons Co., 
Cleveland, Ohio; F. J. Alderson, Stan- 
ley Instrument Co., Great Barrington, 
Mass.; Perry R. Boole, Electric Appli- 
ance Co., Chicago, Ill.; Frederick Bissell, 
president the F. Bissell Co., Toledo, 
Ohio; W. Gibson Carey, General Electric 
Co., Schenectady, N. Y.; F. H. Carpen- 
ter, Nernst Lamp Co., Westinghouse 
Lamp Co., Pittsburg, Pa.; Charles W. 
Cobb, Western Electric Co., Cleveland, 
Ohio; F. C. Colwell, manager General In- 
candescent Are Light Co., Cincinnati, 
Ohio; Frank Conrad, Westinghouse Elec- 
tric and Manufacturing Co., Pittsburg, 
Pa.; H. P. Davis, Westinghouse Electric 
and Manufacturing Co., Pittsburg, Pa.; 
H. J. Douds, General Electric Co., Cin- 
cinnati, Ohio; James R. Downs, Westing- 
house Electric and Manufacturing Co., 
Pittsburg, Pa. (Cleveland); G. B. Fair- 
banks, Electrice Appliance Co., Chicago, 
Ill.; W. J. Hanley, General Electric Co., 
Cincinnati, Ohio; W. A. Hopkins, the 
Erner-Hopkins Co., Columbus, and the 
Motor Truck and Vehicle Co., Colum- 
bus, Ohio; W. F. Howe, Jr., General 
Electric Co., Schenectady, N. Y.; R. E. 
Hull, the Erner-Hopkins Co., Columbus, 
Ohio; Wesley P. Jend, Westinghouse 
Electric and Manufacturing Co., Pitts- 
burg, Pa.; F. M. Knierim, the F. Bissell 
Co., Toledo, Ohio; E. Kuhlman, Kuhl- 


man Electric Co., Elkhart, Ind.; Charles 
S. Kuntz, the Post-Glover Electric Co., 
Cincinnati, Ohio; Waldo Arnold Lay- 
man, Wagner Electrice Manufacturing 
Co., St. Louis, Mo.; C. R. McKay, Gen- 
eral Electric Co., Cincinnati, Ohio; J. W. 
Mason, Central Electric Co., Chicago, 
Ill.; Charles D. Meyers, Helios-Upton 
Co., Philadelphia, Pa.; W. D. Packard, 
New York & Ohio Co., Warren, Ohio; 
Nathaniel Paige, Jr., Westinghouse Elec- 
tric and Manufacturing Co., Pittsburg, 
Pa. (Columbus); E. J. Paradis, the 
W. G. Nagel Electric Co., Toledo, Ohio; 
Allen S. Pearl, Central Electric Co., 
Chicago, Ill.; M. A. Pixley, the Erner- 
Hopkins Co., Columbus, Ohio; 'Thomas J. 
Ryan, Fort Wayne Electric Works, Cin- 
cinnati office; George S. Searing, Hart & 
Hegeman Manufacturing Company, Hart- 
ford, Ct., and Peru Electric Manufactur- 
ing Co., Peru, Ind.; H. T. Stewart, Gen- 
eral Electric Co., Cincinnati, Ohio; Chas. 
J. Wells, Fostoria Incandescent Lamp Co., 
Fostoria, Ohio; W. H. Whiteside, Westing- 
house Electric and Manufacturing Co., 
Pittsburg, Pa.; Albert H. Wright, Otis 
Elevator Co., Cleveland, Ohio; Edwin 
Yaweger, Westinghouse, Church, Kerr & 
Co., Pittsburg, Pa.; C. R. McKay, Gen- 
eral Electric Co., Lynn, Mass.; L. T. 
Levy, sales agent for L. E. Frorup, New 
York city. 

The following new members were ad- 
mitted: The General Electric Co., Cin- 
cinnati, W. J. Hanley, agent; General 
Incandescent Are Light Co., P. H. Klein, 
secretary-treasurer; the Hrner-Hopkins 
Co, Wm. A. Hopkins, Jr., treasurer; 
Louis T. Kaiser, chief engineer Thomas 
Emery’s Sons, Cincinnati, Ohio; the 
Cleveland Electrical Manufacturing Co., 
A. B. Foster, manager; Pass & Seymour, 
Solvay, N. Y., B. E. Salisbury, secre- 
tary; the W. G. Nagel Electric Co., W. T. 
Nagel, president and general manager; 
the Fort Wayne Electric Works, F. S. 
Husebury, treasurer; the Electric Supply 
and Manufacturing Co., C. T. McKin- 
stry, secretary, Cleveland; the Westing- 
house Electric and Manufacturing Co., 
C. S. Powell, manager, Cleveland; Illi- 
nois Electric Co., F. E. Healy, president, 
Chicago, Ill.; the Standard Electric Co., 
F. D. Lawrence, president, Cincinnati; 
the Bryant Electric Co., E. K. Patton, 
western manager; the Central Electric 
Co., George A. McKlintock, president; 
the Adams-Bagnall Electrice Co., Cleve- 
land, E. J. Bagnall, general manager; 
the Wagner Electric Manufacturing Co., 
St. Louis, W. A. Layman; John A. 
Roebling’s Sons Co., Cleveland, W. P. 
Bowman, manager; Stanley Instrument 
Co., New York, Francis H. Wall, general 
sales agent; Doubleday-Hill Electric Co., 
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Chas. Phillips Hill; the Post-Glover 
Electric Co., Chas. S. Kuntz; the F. 
Bissell Co., Toledo, Ohio, C. A. Perkins, 
secretary and treasurer; Westinghouse, 
Church, Kerr & Co., Edwin Yawger; 
Electrical Appliance Co., Chicago; the 
Fostoria Incandescent Lamp Co., J. R. 
Crouse, president and general manager. 


Mr. Edward Yawger, of the Westing- 
_ house, Church, Kerr & Company, Pitts- 
burg, read a paper on “The Present De- 
velopment of the Steam Turbine,” ac- 
companying it with blue-prints illus- 
trating a number of tests made on a 400- 
kilowatt turbine. He gave a general de- 
scription of the design and principles of 
the machine, and its great mechanical 
simplicity as compared with the modern 
reciprocating engine, pointing out that 
the governing mechanism, not being 
called upon to control the steam in any 
way after it has passed the admission 
valve, this can be very simple and more 
remotely connected with the turbine it- 
self. For the turbine is claimed—in- 
creased economy, better regulation, smaller 
repair and maintenance account, and re- 
duced installation cos? as compared with 
a given standard of economy ; also smaller 
percentage of depreciation. The paper 
elicited considerable discussion showing 
an interest in the subject, the discussion 
taking the line of requests for further 
details as to how small turbines could be 
manufactured, variation of efficiency with 
varying load, relative speed, ete. Mr. 
Yawger stated that it was easier to run 
a steam engine in parallel with a turbine 
than with another steam engine. In reply 
to a query by Mr. McKnight, the author 
stated that he thought the comparative 
cost of a 400-kilowatt turbine and that of 
an engine of high grade and same capacity 
would be very nearly equal, although the 
less cost of foundations and building re- 
quired would tend to bring down the cost 
below that of a reciprocating engine plant. 
The tendency would be toward a cheaper 
installation all along the line in the case 
of the turbine. 

The topic following was: “On what 
lines shall we reach new business to im- 
prove our load curve and increase our net 
carnings?” Papers on this question were 
submitted by Messrs. E. J. Bechtel, super- 
intendent of lighting, Toledo Railways 
and Lighting Company; Mr. George 
Hayler, Jr., manager Van Wert Gas, 
Electric Light and Power Company, and 
Mr. L. G. White, superintendent elec- 
trical department, Columbus Edison 
Company, followed by general discussion. 
Mr. Bechtel’s reputation for suavity is 
well established, and being energetic and 
progressive as well, his suggestions came 
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with added force. He contended that gas 
being a concededly cheaper illuminant 
(Mr. Bechtel comes from a natural gas 
city) the effort should be to increase the 
efficiency and reliability of the electric 
service to such a degree that it shall have 
preference so as not to tempt people to for- 
sake it because of accidental break- 
downs and establish habits of using gas 
which may cling to them thereafter. In 
determining rates of charges for a station 
operating different systems the respective 
load curves should be considered separ- 
ately rather than the station load curve 
as a whole. That system of charging 
which stimulates long-hour burning is 
best. In Toledo a systematic method of 
employing card indexes is practised so as 
to keep track of the conditions with dif- 
ferent consumers; this the contract de- 
partment has access to. This department 
should be in the hands of courteous, 
gentlemanly, enthusiastic and business- 
like men who have at heart both the good 
of the consumer and the company. This 
department should keep in close touch 
with architects’ clubs and individual 
architects. Mr. Bechtel advocated judi- 
cious advertising, souvenir novelties, ete. 
The credit and contracting departments 
should be in no wise connected. Meters 
should be properly looked after and main- 
tained. 

Mr. White, of Columbus, urged per- 
sonal soliciting. In towns too small to 
admit of the time of one man being solely 
given up to this feature, some certain por- 
tion of his time should be set apart for 
this. The most desirable load curve for 
daylight hours is the motor load. Electric 
elevators are good business. Many small 
shops can be secured who do not at 
present employ power, and when power is 
introduced they will probably use more 
and more light on dark days, when other- 
wise it would not be employed. The load 
curve can be materially improved by the 
substitution of the enclosed are lamp in 
place of the incandescent. Where a shop- 
keeper has, say, a dozen incandescents, he 
will turn on every other one during a part 
of the burning hours, whereas if the arc 
was installed of capacity equalizing the 
aggregate of incandescents it would be 
turned on at first and kept on all through 
the period. Attention should be paid to 
the matter of rates. 

Mr. George Hayler, Jr., of Van Wert, 
Ohio, then read his paper. 

In the discussion following, Mr. Bechtel 
said he thought there was more lost in 
poor contracting and in consumers that 
are not secured, because not solicited 
properly, than in any other part of the 
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system. Mr. Perkins held that in many 
cases it would be possible to suit a cus- 
tomer with respect to rates providing his 


wants varied from the usual lighting 


hours. In Youngstown a card system 
was maintained of agreements and special 
arrangements to suit certain conditions, 
so that when any one else had to take the 
same matter up he would approach it suf- 
ficiently informed. They had in his city 
accomplished much by supplying railway 
service; electric elevators and machine 
shops had also proved profitable sources of 
revenue for the use of single phase, 
whereas it would have been almost impos- 
sible to do this in some outlying districts 
with any other system. 

Mr. Fairbanks incidentally referred to 
the case of the Ferrell Foundry and Ma- 
chine Company, of Ansonia, Ct., which 
had found that it could run an exhaust 
steam-heating plant (for its works) 
combined with an electric drive with just 
one-half the boiler instalment that it 
had employed for a high-pressure heating 
system. The discussion then took a side 
line referring to the subject of steam 
heating and hot-water heating, which was 
taken up the day following under the 
regular assignment. It here developed 
that Mr. Gwynn and Mr. McKnight dif- 
fered totally in their ideas as to charging 
or estimating cost of heating, Mr. Gwynn 
holding that it was policy to heat only one 
room if a consumer desired only that, and 
Mr. McKnight’s plan being to require the 
consumer to take heat for the entire resi- 
dence radiation. Mr. McKnight employs 
thermostats, while Mr. Gwynn does not, 
but practically makes his plant a ther- 
mostat for the entire system. 

Secretary Perkins explained that he had 
made every effort to secure an essavist 
on the steam end of the heating proposi- 
tion as a by-product but without suc- 
cess. 

Mr. Colwell wished to know if any one 
had an appreciable load from electric 
cooking, and if that would ever amount 
to anything. Mr. McKnight stated that 
he had cooked flapjacks against his wife, 
she using a coal stove and he an electrie 
one, and he had his on his plate some 
minutes ahead. He was asked if he had 
made any estimate of comparative cost, 
and replied that he had not treated the 
matter that seriously. A gentleman 
present reported that in Traverse City, 
Mich., the current had been purchased 
to some extent for a fad of chafing-dishes, 
ete, bills that had been $2.50 running 
up to $5 and $6 a month. During some 
months of the year this might be a 
profitable branch. Mr. McKnight again 
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called attention to the value of introduc- 
tion of current for any other purpose as 
valuable in stimulating its use for light- 
ing, as if it was on the premises its great 
ease of use would tend to its use for light. 
He had in Middletown a number of elec- 
tric sadirons taking current, and heard 
no complaint on the score of cost. Mr. 
Bechtel reported curling irons employed 
in Toledo to some extent current; also 
warming tables and sadirons; it was 
very handy to heat water in a sick room, 
ete. Mr. Raber, of Mansfield, gave a 
special rate for electric automobiles pro- 
vided they were not run during the peak, 
and had found this profitable business. 
Mr. Bechtel reported same, his rate being 
three cents. Mr. McKnight several years 
ago adopted the idea of furnishing lamps, 
but now thought it bad policy. He now 
held it better to charge for all supplies. 
It was objected by some that if the con- 
sumer bought his own lamps he might 
buy a poor article and indirectly reflect 
upon the quality of light furnished, but 
Mr. McKnight in such case felt his own 
conscience was clear. Mr. Perkins in- 
stanced a case where a certain manu- 
facturer who had a good many renewals 
thought he could buy his lamps cheaper 
and did so, but the lamp used so much 
more current that it proved a losing 
speculation, and the manufacturer was 
glad to purchase thereafter of the com- 
pany. Mr. Raber reported that they had 
had trouble with excessive lamp renewals, 
and had kept track of their renewals for 
a considerable period and after ascertain- 
ing the percentage, increased the price 
of current sufficient to cover that item, 
and it was now no longer a matter that 
concerned them. They sold their lamps 
at cost in some cases; in others furnished 
them free on renewalse# Mr. McKnight 
saw no objection that could reasonably 
be urged to making a fair charge for all 
material supplied consumers; otherwise 
the station would lose out. 

The above completed matters taken up 
on Tuesday, the evening of which day 
was passed at the Empire Theatre, an 
entire section of boxes being reserved for 
the members and their ladies, with com- 
pliments of the Columbus, Edison and 
the Erner-Hopkins companies. 

On Wednesday morning the first sub- 
ject for discussion was: 

(a) What is the present state of meter 
development ? 

(b) How shall we handle our meter 
department to obtain—(1) Least cost of 
operation; (2) least disturbance to con- 
sumers; (3) maximum efficiency ? 
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Papers in reply were presented and 
read by Messrs. F. G. Vaughan, of the 
General Electric Company, Lynn, Mass. ; 
H. P. Davis, of the Westinghouse Electric 
and Manufacturing Company, Pittsburg, 
Pa., and Mr. F. J. Alderson, of the Stan- 
ley Instrument Company, Great Barring- 
ton, Mass.; on the part of the central 
station, by Mr. E. H. Beil, of the Youngs- 
town Consolidated Gas and Electric Com- 
pany. 

Mr. Vaughan after pointing out the 
various kinds of meters that could now 
be obtained for various purposes in the 
open market, said that the behavior of 
meters should be studied with reference 
to varying conditions, such as variation 
of frequency, variations in voltage, differ- 
ent conditions under inductive and non- 
inductive and mixed loads, also when cur- 
rent is supplied from different types of 
machines affecting the wave-forms. The 
longest life, compatible with efficiency, is 
important. Laboratory tests are not 
alone sufficient, but meters should be 
tested carefully under actual conditions 
of service. Annual inspections were 
necessary. The writer considered meth- 
ods of testing, and contended for inspec- 
tion upon premises in all cases. Manu- 
facturers, he stated, are giving the meter 
problem close attention with a view to 
securing the best results for all concerned. 
Mr. Davis’s contribution to this question 
was entitled, “Some pertinent features 
of the modern meter.” After referring 
to the excellence to which the modern 
meter has been brought by manufactur- 
ers, it was pointed out that the causes 
which preclude permanency are (1) 
aging of the permanent magnets; (2) 
variations due to changes of voltage. 
temperature, frequency, etc.; (3) wear 
upon the bearings. Manufacturers fully 
realize the difficulties to be met and are 
bending every effort to meet and remedy 
same. Friction is the most important 
source of error, as resulting chiefly from 
the weight of the moving part and conse- 
quent wear. His paper considered this 
element of friction in some detail, and its 
causes; also the relation which torque 
bears to the friction as affecting accuracy 
of the meter. He strongly advocated the 
importance of a high ratio between torque 
and friction, this to be obtained by high 
efficiency through minimizing friction 


and at the same time keeping the weight. 


of the moving elements at as low a figure 
as permissible for strength. He described 
a new cup and ball bearing which are 
designed to fulfill this condition, and 
which, it is claimed, tests made at the en- 
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gineering laboratory of the Westinghouse 
Electric and Manufacturing Company 
have demonstrated the advantages of. 

Mr. Alderson’s paper while not di- 
rectly referring to the Stanley meter 
enumerated points of excellence that are 
claimed especially for it. The writer 
maintained that every meter should be 
tested before it is put upon the line and 
the manufacturer held to his guarantee if 
the meter fails to respond to test. It is 
a prevalent custom for electric companies 
to adopt a meter for testing purposes of 
the same make as they are using on their 
lines as a standard. This is not good 
practice, for the same meter may be de- 
veloping faults peculiar to that make 
and consequently lost sight of. Un- 
doubtedly the best method of test, accord- 
ing to the writer, is to use an indicating 
wattmeter in series with the recording 
wattmeter to be tested. Testing by 
“tested” lamps is unreliable for close re- 
sults. The results secured by magnetic 
suspension were referred to and com- 
mended, and the importance of the most 
accurate meters in removing causes of 
dissatisfaction on the part of consumers 
emphasized. 

The discussion on this subject was 
somewhat lengthy, and developed varia- 
tion in practice among station managers, 
some holding that meters should remain 
permanently in adjustment without neces- 
sity for frequent inspection. Mr. Field 
considered that this was as unreasonable 
as if a man were to expect his watch to 
remain a good timekeeper without being 
given a periodical cleaning and oiling up. 
Mr. Perkins said that at his station a 
card index was kept of meters, and if 
variations in bills occurred which could - 
not be accounted for otherwise the meter 
was at once examined and inspected, 
without waiting for the customer to com- 
plain; so far as possible complaints were 
anticipated and their cause enquired into 
in advance. Many of his customers were 
in the habit of sending notice to the office 
if an extra amount of light would be re- 
quired for an especial occasion. By keep- 
ing track of this it was often possible 
later on to reconcile the increased bill 
satisfactorily to the consumer. 

Mr. E. H. Beil, of Youngstown, in his 
paper stated that inefficient meters are a 
constant source of dissatisfaction and loss 
of custom. Meter cases should be well 
made, stiff and dust-proof, and should 
require the minimum amount of skill 
in installing. Terminals do not receive 
sufficient attention from manufacturers, 
and should be made heavy and have at 
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least two good screws for securing the 
wire in same. Meters should be so set 
that the heat generated by a poor con- 
tact will not destroy the entire meter. 
Means of adjustment should be provided 
so that the meter may be easily calibrated. 
The moving element to be as light as 
possible, and sliding contacts mini- 
mized. In Youngstown a testroom has 
been established with both alternating 
and direct-current instruments for test- 
ing. The stop-watch method is used, 
and a running test sometimes made 
to determine whether the recording 
dial is all right. All meters are tested 
when received from the manufacturer, 
and thereafter as may be found neces- 
sary by occurrence of variance in con- 
sumers’ bills, etc. No regular inspection 
is made. One thousand two ‘hundred 
meters are installed. Of 800 Westinghouse 
meters in use, some fifty required repairs 
to shafting or jewels, etc. Of a lot of Stan- 
ley meters received about eighteen 
months ago none has required any re- 
pairs. Of thirty other meters in- 
stalled it is said the most trouble has 
been experienced with same. However, a 
comparison of these as used on a 500-volt 
circuit would probably be invidious as 
they are then operating under altogether 
different conditions; but the experience 
with them at this station has not been 
satisfactory. 

Professor F. C. Caldwell, at the head 
of the electrical engineering department 
of the College of Engineering of the Ohio 
State University, being in attendance, in- 
vited the association to visit his depart- 
ment Wednesday evening and view the 
apparatus installed, and also witness the 


. operation of the new Nernst lamps. A 


vote of thanks was returned, and the in- 
vitation was availed of very generally, 
special trolley cars being provided for the 
convevance of the party. They were re- 
ceived at the university by Professor 
Caldwell. and addressed by Professor 
Edward Orton, dean; Professor Embury 
Asbury Hitchcock, M. E., professor of 
experimental engineering, and Wm. T. 
Magruder, M. E., professor of mechan- 
ical engineering, also assisted in re- 
ceiving and entertaining the visiting 
body. This university has now some 
1.600 to 1.800 students. A number 
of students from Professor Caldwell’s 
class in engineering attended the sessions 
of the convention upon invitation, which, 
hy vote, was extended to the faculty and 
students. 

Wednesday afternoon the convention 
was addressed upon legislative matters re- 
ferring to the proposed municipal code 
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and the proposed repeal of the arc light 
bill heretofore passed at the instance of 
the railroad companies, by Mr. D. L. 
Gaskill, chairman of the advisory com- 
mittee. 

This was followed by papers and dis- 
cussion upon hot-water heating as an ad- 
junct to electric lighting plants, a topic 
to many of the station managers of grow- 
ing importance and in which they were 
greatly interested. 

Acting President MeKnight, of Mid- 
dletown, submitted the first paper on this 
subject, the opening sentence of which 
furnishes the keynote to its contents. Mr. 
McKnight says: “Owners of electric 
lighting plants have long desired to in- 
crease the earning capacities of their 
properties without appreciably additional 
expense. This has led to an investiga- 
tion of the utility of exhaust steam as a 
means of heating buildings. Wherever 
this business has been added to an elec- 
tric light plant it has proven its salvation, 
especially where competition has been 
keen and profits small.” This paper will 
be read with interest by all central sta- 
tion managers whose conditions locally 
enable them to take advantage of the op- 
portunity resented. It is especially ap- 
plicable to smaller cities which are not too 
small to permit of a fair day load, or 
where in such cities a day load can be 
created otherwise. 

Mr. E. F. Gwynn, of the Delaware 
Electric Light and Power Company, fol- 
lowed, and gave a detailed description of 
his method of installing the heating sys- 
tem, construction of trenches. laying of 
pipe and properly covering and protect- 
ing same. In the discussion following 
Mr. Gwynn stated that his company had, 
during the last winter and covering the 
twelve months then ending, paid a coal 
bill of $6,800 and sold heat to the amount 
of $7,800, with an increased operating 
expense in coal bill over the previous 
year, when the system was not in use or 
installed, of something like $1,000. In 
the heating plant proper there was repre- 
sented an investment of some $32,000. 
There must also be considered interest on 
this investment of some $1,600. The 
average horse-power last winter was 190 
for the day; he had horse-power up to 
I25 installed. Mr. ILayler, of Van Wert, 
reported that. his company was selling 
heat, and had to use live steam at times 
last year simply because it had no day 
load. The coal bill for five months from 
November 25 until close of the season 
Was Increased not quite fifty per cent. If 
the company could operate the lighting 
plant continuously for twenty-four hours, 
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it could afford to sell its current at a suffi- 
ciently low price to pay for fuel, then 
the gross returns from heating would be 
net profit. 

Mr. Hoit, of Cleveland, held that where 
it is possible to secure water for con- 
densing, and particularly in plants where 
they have no day load, a better revenue 
could be secured than by attempting to 
use exhaust steam for heating purposes. 
If it is possible to maintain a day load 
on the plant equal to a light load, so that 
the plant will be in operation for twenty 
hours out of the twenty-four, the advan- 
tage gained by using the exhaust steam 
for heating is about the advantage gained 


in condensing. However, the cost of the 


investment on installation for heating 
purposes must be considered as a matter 
of expense, to be charged against the 
heating system as compared with a con- 
densing plant. 

Thursday morning. at the request of 
Vice-president McKnight, Mr. D. L. Gas- 
kill, of Greenville, took the chair and 
conducted the remainder of the meeting. 
Upon calling the session to order he re- 
ferred to the fact that several years ago, 
before this association, the General Elec- 
tric Company had one of its engineers 
read a paper upon the subject of enclosed 
series alternating-current arc lamps. At 
that time the matter was not viewed with 
the seriousness that its importance, as 
since developed, justified, but its growing 
adoption made it a very interesting sub- 
ject, and he felt that the vapers that 
would be read bearing upon this question 
would be highly appreciated. 

Mr. C. R. McKay, of the General Elec- 
tric Company, Lynn, Mass., presented a 
paper on the topic, “What is the relia- 
bility, regulation, power-factor and eff- 
ciency of present forms of alternating- 
current series are lighting apparatus?” 
with reference to constant-current trans- 
former systems. 

Mr. Thomas Spencer, of the Helios- 
Upton Company, Philadelphia, was un- 
able to be present. His paper was read 
by the secretary, referring to the topic 
last mentioned above, with especial refer- 
ence to inductive regulator and step-up 
transformer system. He thought that 
the most important question to be con- 
sidered in connection with the subject 
was the relative advantages of differen- 
tial and shunt lamps for use on alter- 
naiting-current circuits. He was of the 
opinion that the shunt lamp does not ma- 
terially assist the regulator, and that the 
differential lamp would avoid the danger 
of “pumping.” Carbons are together in 
the differential, also when the lamp is not 


October 25, 1902 


burning, and the cutout is mechanical 
and can be made very simple, thus assist- 
ing the reliability of the system. On ac- 
count of the presence of the series coil 
in the differential the terminal average is 
necessarily higher than that of the shunt 
lamp, and more than that, it is not possi- 
ble to change the current on the line 
without readjusting differential lamps. 
which can be done with the shunt. The 
system considered shows up a very good 
efficiency of ninety-five per cent. Where 
transformers are used this efficiency is 
lowered to about ninety-one per cent. To 
a certain extent the efficiency decreases 
when the system is operated at less than 
full load. On the whole, series alter- 
nating-current arc systems, as now oper- 
ated, are in every way a commercial suc- 
cess, and will certainly grow in favor as 
time goes on and the good points are bet- 
ter understood. 

Mr. W. A. Layman, of the Wagner 
Electric Manufacturing Company, St. 
Louis, presented a paper on “Variable 
secondary step-up transformer system.” 

Mr. Bechtel, of Toledo, reported very 
good results with three 100-light trans- 
formers in operation for one to two years 
and a half; service reliable and no repairs. 
Their experience had taught them it was 
better to burn up lightning arresters in 
the station than cable outside that could 
not be so easily repaired. Three hundred 
alternating-current lamps, besides seventy- 
five direct-current enclosed, were taken 
care of by one trimmer with a wagon 
equipment and trays. In the winter, 
trim once every five days; in fall and 
spring, once every six days; in summer, 
once every seven days. He desired to 
know of the supply men what impedance 
is absolutely necessary in a circuit to en- 
sure steadiness of light. Mr. McKay re- 
plied that when an underground cable 
had been in use for some time it is rather 
hard to tell just what may be happening 
to it; there might have been a weak spot 
in the cable to cause the unstcadiness 
complained of, but it is not likely that the 
unsteadiness was due to the carbon re- 
sistance being in circuit. 

Mr. Layman said that in regard to how 
much self-induction was necessary to 
keep the lamps nicely balanced, Mr. 
Spencer had recommended seventy-five 
per cent, but he thought a lamp circuit 
could be burned with excellent results 
with a power-factor of eighty-five per 
cent—eighty-four or eighty-five per cent. 
Mr. Perkins thought about eighty-one per 
cent. Mr. Layman thought this depends 
on the construction of a particular lamp. 
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Mr. Perkins referred to the matter of ar- 
rangement of circuits, and said he had 
had occasion to rearrange the Youngs- 
town circuits using the station as the 
centre of distribution, running the dif- 
ferent circuits out radially like the spokes 
of a wheel. Circuits should be laid out 
originally with an average of forty lamps, 
leaving leeway for additions. A better 
power-factor should be sought for on 
lower loads. Mr. Bechtel believed it was 
necessary to be careful not to lay out too 
many circuits so as to avoid increasing the 
fixed charges for copper investment and 
for extra transformers. The fixed charge 
expense will almost offset the expense of 
rearrangement complained of by Mr. 
Perkins. Circuits when laid out should 
be so laid out that they can readily be 
changed. 

Mr. Doud stated that his company did 
not now recommend the use of single cir- 
cuits of 100 lights, but rather to limit 
to seventy-five lights. 

Mr. Gaskill stated that his company 
had lately installed for street lighting 
alternating-current 7%.5-ampere lamps 
using two 50-light tub transformers, and 
although at first some opposition was ex- 
perienced he doubted if now the people 
would go back to the former system. 
The company’s plant was of the size usual 
in towns of 5,000 to 7,000 inhabitants; 
present installation 300 kilowatts capac- 
ity. Had formerly been using a well- 
known open are system. Originally it 
had operated very satisfactorily, but of 
late years the cost of repairs was excessive 
and depreciation rapidly increasing. The 
company had contracted with the city 
some seven and one-half years ago for a 
ten years’ term at $84.50 per lamp. It 
had been able by the present change in 
system, to offer a lower rate and to secure 
a renewal of its contract for another ten 
years, while reducing its operating ex- 
pense materially. The present contract 
called for $78 per lamp, 7.5 amperes, 
with a guaranteed delivery of 450 watts 
at the lamp terminals. Under the Ohio 
law the council can not make a contract 
that does not go into full force during its 
term of office, and therefore could not con- 
sider a bid from other parties if offered, 
but by the present company making the 
offer at a reduced rate before the expira- 
tion of existing contract an arrangement 
consummated satisfactory to all 
The suggestion was offered for 


was 
parties. 
others. 

Mr. Beckstein, of the Sandusky Gas and 
Electrie Company, was using the trans- 
former svstem for the past five or six 
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He referred to great saving in 


months. 
Mr. 


operating expense secured thereby. 
Bechtel confirmed this observation. 

After some further discussion along 
this line, the papers programmed having 
now all been heard, and the hour of noon 
approaching, the convention voted to take 
up routine business. The report of the 
executive committee, Mr. Bechtel, chair- 
man, and of the finance committee, Mr. 
Raber, chairman, were made and ap- 
proved, it appearing that the treasury 
was in good condition and the accounts 
of the secretary-treasurer, Mr. Perkins, 
all correct. A vote of thanks on motion 
of Mr. Bechtel was tendered to the Colum- 
bus Edison Company, the Erner-Hopkins 
Company, the Columbus Street Railway 
Company, the Ohio State University and 
the College of Engineering, the Chitten- 
den Hotel and the press, for courtesies 
and entertainment provided. 

Columbus was adopted as the next place 
of meeting, the time to be fixed according 
to the provisions of the constitution. It 
was considered by some members that the 
date of October is too late and too far 
into the busy season, and August was 
favorably spoken of as a suitable date. 
The report of the secretary-treasurer was 
read and approved, and a special vote of 
thanks returned to Secretary Perkins and 
Vice-president McKnight for their labors 
during the year and in preparing the pro- 
gramme for this convention. On motion 
of Mr. McKnight, a vote of thanks was 
tendered to the various essayists. 

The following officers were elected for 
the ensuing year: 

President—A. W. Field, Columbus, 
Ohio. 

Vice-president—S. M. Rust, 
Ohio. 

Secretary-treasurer—J. H. Perkins, 
Youngstown, Qhio. 

Advisory committee—D. L. Gaskill, 
ireenville, Ohio; E. J. Bechtel, Toledo, 
Ohio; Samuel Scovil, Cleveland, Ohio. 

Executive committee— E. H. Mc- 
Knight, Middletown, Ohio; George Matt, 
Lancaster, Ohio; F. EH. Valentine, 
Urbana, Ohio; W. F. Hubbell, Wauseon, 
Ohio; A. C. Blinn, Sandusky, Ohio. 

Finance committee—George Hayler, 
Jr., Van Wert, Ohio; W. F. Raber, Mans- 
field, Ohio; John Miller, Springfield. 
Ohio. 

Mrs. A. W. Field, with other ladies of 
Columbus, was assiduous in her atten- 
tion to the visiting ladies, entertainment 
for whom was especially provided in the 
shape of an electric automobile drive 
through the city, theatre party, and lunch 
at the Country Club. The onlv regret 
was that not more of the members brought 
their ladies, 


Piqua, 
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Current Engineering and 


Giving Concisely the Substance of Important Papers in the Scientific, 


New South Wales Government Railways 
and Tramways Annual Report. 


The report of the railway commission- 
ers for the year ending June 30 has been 
presented to Parliament. Generally 
speaking, the results are more favorable 
than was expected. In regard to the 
tramways, the report shows that consider- 
able progress has been made during the 
year, the capital expended on the system 
being nearly $15,000,000; 104 miles of 
line being open for traffic, an increase of 
twenty-five for the year. The tramways 
are situated in Sydney and Newcastle, 
with a small line in Broken Hill. Those 
in Sydney are largely built on the elec- 
trical svstem, and other methods of trac- 
tion are being superseded by this. ‘The 
profit, after paying working expenses, was 
$450,000. — Railway News (London), 
October 4. 

# 
Present Cyanide Practice. 

The following is an outline of a method 
given by Mr. R. O’Brien of the Aus- 
tralian practice in cyanide plants. The 
tailings are usually treated with lime, the 
quantity varying from two to forty 
pounds per ton, and are then allowed to 
stand for a week or more. They are then 
run through a pulverizer into the hopper, 
from whence they are carried in trucks to 
the vats. The vats are twenty fect by 
seven feet, with cighteen-inch false bot- 
toms made of stone. The sand is dumped 
on the top of this. The Day Dawn Com- 
pany has ten vats of sixty tons each. Two 
are filled every day. On this sand is run 
a strong solution, varying from 0.35 to 
0.5 per cent, and sometimes as high as 
0.68 per cent. A sample of the ore 1s 
always subjected to preliminary treat- 
ment with cyanide solutions to determine 
the proper strength. The solution remains 
in contact for twenty-four hours, and is 
then tapped off into a sump. After 
this a weaker solution is run on and 
allowed to stand for three days. After 
this is drawn off, the sand is washed with 
water. Before the solution is run into the 
extractor box a test is made to find out if 
it is strong enough to precipitate the gold. 
After the solution is passed through the 
hoxes, the zine is taken out and placed on 
a sieve and washed by hand to get off the 
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gold pulp, and the zine returned to the 
boxes. The gold slime is placed in a filter 
with sand and stone, and that remaining 
on the top is put into a furnace and 
roasted, then mixed with sand and borax 
and smelted in a plumbago crucible, 
poured out into the iron mould, and finally 
roasted to get rid of the zine oxide. Con- 
centrates are never treated with tailings. 
Mr. W. A. Dixon, in discussing the same 
question, calls attention to the advantage 
of the weak solutions, the strong solution 
dissolving too much base metal, the 
base metals generally being in a coarser 
state than the gold. The selective action 
of the cyanide really depends upon the 
amount of surface of the metal exposed. 
If copper were finely divided, the cyanide 
would probably prefer this to the gold. 
The chemical action with the base metal 
compounds does not require oxygen, as is 
required with gold. Sulphide of iron, 
arsenical pyrites, sulphide of zine and 
galena are not acted upon by cyanide of 
potassium. With copper ores, the cyanide 
dissolves too much copper to make the 
process useful. The effect of acid on the 
potassium cyanide gives essentially hydro- 
eyanic acid. The use of lime prevents this. 
No substance is known which, in solution 
in water, will set free cyanogen gas as a 
gas in water, nor have experiments shown 
that cyanogen gas itself will dissolve gold. 
Experiments made to determine this last 
fact were made on Mount Morgan ores 
and others. The samples were ground 
and treated with cyanogen gas dissolved 
in water for twenty hours—Mining and 
Scientific Press (San Francisco), Sep- 
tember 27. 


A 
The Electric Motor in Rolling Mills. 


At a mecting of the Engineers Society, 
Mr. S. S. Wales presented an interesting 
paper on the use of motors in rolling 
mills. It is not quite ten years since the 
first systematic attempt was made to 
utilize the electric motor in rolling-mill 
work, yet it has almost entirely super- 
seded the small hoisting engine in many 
places, and has rendered possible some 
classes of work which, if accomplished by 
steam, would require an outfit so cumber- 
some as to be almost prohibitory. One of 
ihe most notable applications of electric 
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motors is to the overhead traveling crane 
which is used for handling materials of 
all kinds. The next application of im- 
portance is the horizontal charging ma- 
chine, which is used to charge open-hearth 
furnaces and in hauling large slabs and 
blooms to and from the horizontal heating 
furnaces. Another large field of appli- 
cation is on the roller table. Here the 
adaptability of the motor depends not so 
much on its lightness as on the absence 
of long steam pipes, which act as con- 
densers, and the complication of reversing 
levers. The fact that a motor will run 
with even an injurious overload, coupled 
with a general misconception of the manu- 
facturer’s rating, has resulted in the gen- 
eral application of motors much too small 


‘for their work. Competition has caused 


most manufacturers to underestimate the 
size of the motor required for the work ; 
and although this can certainly do the 
work at the acceptance test of the ma- 
chine, it may break down in less than two 
weeks of factory operation. Motors for 
mill use may be of any type, but at the 
present time no motor has such a diversi- 
fied application as the series tramway 
motor, its claim to recognition being the 
powerful starting effort, its complete me- 
chanical protection from external injury, 
and the fact that it is a standard article 
turned out in large numbers. Its draw- 
backs are its speed at light loads, and its 
lack of ventilation. The open type of 
motor has the advantage of easy access for 
inspection or cleaning, but offers no pro- 
tection from injury due to foreign sub- 
stances. The author then considers 
methods of determining the proper size 
of motor for such work as is ordinarily 
met with in mill use. As in 4 general 
crane specification the actual weights of 
material and gear reduction are not 
known, some assumptions have to be 
made. The electric crane is divided into 
three gencral parts—bridge, trolley and 
hoist. The author then gives 4 table 
showing the working load of cranes IN 
tons, the weight of the bridge alone, 10 
tons, and the weight of the trolley alone 
in tons with different length of span, and 
a formula is given by which the horse- 
power will be found, assuming any of the 
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above conditions. It is advised, however, 
that a motor fifty per cent larger than 
found in this way be installed, to prevent 
overworking and to allow for higher room 
temperatures. The power required by 
roller tables varies greatly, as they are 
subject to tight bearings and lack of oil. 
A formula is given for finding the size of 
a suitable motor for this class of work. 
In this case also it 1s advisable to use a 
motor fifty per cent larger than that 
theoretically required.—Electrical En- 
gineer (London), October 4. 
a 


Distribution of Electrical Energy in the 
Department of the Aude (France’. 


This is a description of the most im- 
portant hydroelectric installation in 
France, if not the most important high- 
tension system in Europe. M. Estrade, 
the director of the Société Méridionale de 
Transport de Force, conceived the idea and 
has put it into operation. The distribut- 
ing network covers a country having 
150,000 inhabitants. The transmission 
line is seventy kilometres in length from 
the central station at Corbrieres to 
Fabrezan, the centre of distribution. From 
this latter point three lines from thirty 
to thirty-five kilometres in length branch 
to secondary centres of distribution. The 
tension selected is 20,000 volts at fifty 
cycles, and the output of the plant is 
1,600 kilowatts. The canal from the dam 
is 5,500 metres. At the generating sta- 
tion a fall of 101 metres 1s available. In 
the generating station are four groups, 
each of 800 horse-power. The turbines 
have a speed of 300 revolutions per minute 
and are of the Pelton type, placed three 
and one-half metres above the level of the 
tail-race.. A draught tube enables part of 
this fall to be utilized. The alternators 
are attached directly to the turbines by 
means of flexible couplings, and are made 
bv the Alioth Company. Each has an 
output of 700 kilowatts with a power- 
factor of unity, or with 540 kilowatts a 
power-factor of 0.8. The tension 1s 2,900 
volts. A low-tension switchboard is pro- 
vided, and all the generators are per- 
ated in parallel.: After leaving the bus- 
bars, the current passes through step-up 
transformers, the pressure being raised 
to 20,000 volts. There are twelve of these 
single-phase transformers, each of 200 
kilowatts, air cooled. The current passes 
through a high-tension switchboard, 
where the switches are operated by com- 
pressed air. The line consists of three 
cables thirty-cight square millimetres in 
section. Before starting the operation of 
the plant, each line was tested to the 
earth at 22,000 volts, and a tension of 
30,000 volts was applied between the wires 


for three hours. 


outlying districts. 
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At the receiving station 
the voltage is lowered to 125 for the im- 
mediate locality, and to 5,000 volts for 
Where the 20,000-volt 
lines cross the railways special precau- 
tions have been taken, and at these points 
paper-insulated, lead-covered cables are 
carried over the road. The substations 
in each town contain a transformer for 
lowering the potential from 5,000 volts 
to 125 volts. At the towns of Carcas- 
sonne and Narbonne, where there already 
existed a three-wire, direct-current dis- 
tributing system, motor-generator sets 
have been installed. These consist of two 
synchronous motors of 225 horse-power, 
500 volts, coupled directly to continuous- 
current generators, delivering current at 
300 volts. At other points in the de- 
partment three-phase induction motors 
are used. By arrangement with the local 
authorities, the expense of local construc- 
tion has been carried out by these, so that 
the company has only been required to 
bear the expense of the generating station 
and high-tension transmission lines. Jn 
consideration of this, municipal lighting.is 
furnished free at the rate of twenty-five 
sixteen-candle-power incandescent lamps 
per 1,000 inhabitants. For other lighting, 
sixteen-candle-power lamps are furnished 
at the rate of thirtv-two francs per year. 
The present demand on the station is for 
1,100 kilowatts, this being thirty-four 
amperes at a tension of 1,920 volts. Dur- 
ing the winter months 1,600 kilowatts can 
be furnished by operating the alternators 
in parallel. The operation of the plant 
has been very successful, and it is possi- 
ble that the distance of distribution will 
be increased by raising the pressure to 
40,000 or 50,000 volts.—ZL’Industrie 
Electrique (Paris), September 25. 
# 
Traction of Road Vehicles. 

This communication made at the recent 
Belfast meeting of the British Association 
covers work done by the committee on the 
resistance of road vehicles to traction. 
The report was prepared by Professor 
H. 8. Hele-Shaw and Mr. Girr. A list of 
the authorities referred to is given, cover- 
ing work done from 1832 to 1902. The 
following is a description of the apparatus 
used by this committee in their investiga- 
tions. A frame was constructed in which 
can |); mounted, either with or without 
springs, a series of wheels varying in size 
from eighteen inches to five feet in diam- 
cter. This frame can be loaded by steps 
up to a total weight of one ton. It is 
attached to any suitable vehicle, upon 
which is moun‘ed a recording dyna- 
mometer of special construction. A uni- 
versal joint is inserted between the frame 
and the car, so that the former is free to 
move m two directions. The tractive 
force required to draw this experimental 
wheel is transmitted through a system of 


levers to a small ram filled with water or 
other liquid, which records the pressure 
bv means of a Bourdon gauge. The trac- 
tive force will vary from ten pounds with 
light loads and good roads up to 500 
pounds under adverse circumstances. With 
this fact in view, an instrument of wide 
range was required. This has been se- 
cured by the use of four leverages, any of 
which may be used to transmit the effort 
to the ram. The method of operating the 
dynamometer and performing a trial is 
as follows: The cylinder of the ram is 
filled with water and a leverage suitable 
for the trial is chosen. After adjustments 
are satisfactory, a run is made to some 
given point over a piece of road whose 
surface is of tho desired type, a return 
run being made over the same road back 
to the starting point. Taking the mean 
value of the total journey out and return, 
the effect of inclines is eliminated. The 


load is increased and the route traversed 
again. Other tests are made with the 
same wheel and load, but varying the 
speed, and still additional tests have been 
made, using wheels of different makes. 
The first experiments were made in 
August with a light lurry wheel forty 
inches in diameter, having a three-inch 
iron tire, slightly rounded in section. The 
wheel was mounted on a pair of springs, 
with three-foot two-inch centres. Three 
runs were made, with loads of three and 
one-half hundredweight, five and one-half 
hundredweight and eight and one-half 
hundredweight, respectively, the veloci- 
ues ranging from six to fourteen miles 
per hour. The route was over a level 
road, paved with sets six inches by three 
inches, with a one-inch gap, and had a 
regular, but fairly rough, surface. Rce- 
sults show a tractive effort in pounds per 
ton, increasing from 66.7 at speeds of five 
miles an hour to 148.5 at a speed of thir- 
teen miles per hour. The tractive effort 
rises considerably with a power of the 
velocity. Another set of experiments was 
made with a pneumatic-tired wheel, 
twenty-four inches in diameter, with a two 
and three-cighth-inch tire. This run was 
over a level stretch of macadam road. The 
surface was in fairly good condition, 
slightly wet in places. The results show 
a tractive effort per ton which varies 
slightly with changes in velocity, being 
133.5 at 6.65 miles per hour, and 138.4 
at 14.5 miles per hour. These results 
ag:ce with observations made by Michelin, 
who showed that with a pneumatic tire 
on a macadam road the tractive effort 
inereased but slightly with the velocity. 
During the ensuing year experiments will 
he conducted to determine the relation 
between the tractive effort and the load. 
diameter of wheel, width and section of 
tire, hardness of tire, effect of springs and 
velocity for every type of road under all 
circumstances, and any other relations 
that may be suggested during the progress 
of the work.—ngineering (London), 
October 3. : 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Machine Tool Motors. 

The accompanying illustrations show 
the construction and some typical appli- 
cations of motors to electric driving. The 
field frames are cast from a fine grade of 
soft steel of a special mixture, having a 
high magnetic permeability. The quality 
of the metal, it is claimed by the manu- 
facturer, is closely inspected by chemical 
analysis, this being the only method by 
which uniformity of grade can be assured. 
As may be seen from the illustrations, the 
frames are without jointe of any kind, 
ensuring an idea] and perfect magnetic 
circuit. The castings are smooth and 
true to pattern, and free from porous or 
spongy defecte. 

The field coils are accurately formed of 
perfectly insulated copper wire, wound 
evenly and compactly by automatic ma- 


Fic. 2.—Bar-WounD ARMATURE. 


chinery, securing the maximum ampere- 
turns without bulkiness. 


Insulation of 


~ 
(608) 


Fre. 4.—Bar-WouND Corts. 
the coils, as well as protection from me- 


chanical injury, has been carefully worked 
out, and these coils are claimed to be 


APPARATUS. 


practically impervious to water, moisture 
or oil, and can not be mechanically in- 
jured unless intentionally, this high class 
of insulation also rendering them proof 
against damage by sudden fluctuations of 
voltage. 

The armatures are of the usual iron- 
clad type, the core being built up of thin 
annealed soft steel discs, each disc being 
insulated on both sides. When assembled, 
they are highly compressed and keyed on 
to a spider designed to allow perfect 
ventilation. 

The commutator segments are forged 
from pure copper, uniform in density and 
having the grain or flow in the direction 
of length. No artificial or compound in- 
sulation is used, nothing but the best 
mica being depended upon for this work. 
The sheets are carefully selected and 


graded according to thickness and perfec- 
tion. A number sufficient for the insu- 
lation between two segments are 
assembled and gauged with a mi- 
crometer. These sheets of mica 
are used without varnish, so that 
there can be no shrinking and con- 
sequent loosening of the com- 
mutator. The high quality and 
fibre of the mica used prevent chip- 
ping out or scaling off between the 
segments. The material of the 
commutator segments ensures a 
smooth, durable surface. 

The brush-holders and brushes are 
very simple and consist of few 
parts, offering a ready and equal ad- 
justment of each brush. Any brush 
can be easily and conveniently 
removed and replaced while the 
machine is in operation. The arcea of 
brush surface is in all cases ample to the 
amount of current to he carried. The use 


of tension springs for carrying current is 
entirely avoided. The frame of the holder 


Fic. 1.—ONE-PIECE STEEL FRAME. 
is made of aluminum and the weight 
carefully distributed, so that there is no 


Fig. 8.—BrRusa-HOLDERS. 


tendency to chatter. The armature coils 
are form wound from wire or bar copper, 
according to the size of the machine. 
Each coil is in every instance made from 
a single length of copper, and enclosed in 
an insulating cell. The slots of the arma- 
ture core are also lined with a layer of 
insulating material before the bars are 
laid in place, so that there is absolutely 
no chance of a ground or fault develop- 
ing at this point. 

A characteristic feature of these 
motors, and one to which much study and 
work have been devoted, is the bearings. 
These are either of bronze or babbitt 
metal, according to the size of the ma- 
chines. The arrangement is such that in 
no event is it possible for the armature 
to drop against the pole-pieces and be- 
come damaged. All the bearings are pro- 
vided with generously large oil wells and 
automatic oiling rings, and the danger of 
a hot box is a remote one, unless there is 
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great neglect. Each bearing is spherically 
seated, making it self-adjusting and self- 
aligning. When not intended for gear 
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one screw and the oil cock on the bearings. 
No change is necessary in the field termi- 
nals. 
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driving or direct-connection, these motors 
are fitted with an improved belt adjust- 
ing device. A few turns of the adjust- 
ing screw with a wrench will move the 
motor forward or back, but with no possi- 
bility of becoming skewed or out of 
centre, or being tilted off. 

These motors are particularly suited for 
work in many places where overhead 
shafting and belt driving are almost out 
of the question. They may b either 
belted, direct-connected or geared to the 
machine to be driven, and the compact 
and symmetrical design is of great value 
where it is desired to combine the motor 
and the driven machine so that no addi- 
tional floor space is required. The con- 
struction of the bronze bearings and auto- 
matic oiling rings is such that the motor 
can be operated on the floor, ceiling or 


Fie. 8.—BACK-GEARED Dust-Proor MOTOR, DRIVING 
FOUNDRY RATTLER. 


side wall with equal facility, the change 
from one position to the other being easily 
and quickly made by simply transposing 
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Fie. 5.—DrrRect-CuRRENT Motor DRIVING TURRET LATHE. 


Where conditions require that the shaft 
of the motor be geared to the driving 


Fic. 7.—BAcK-GEARED MOTOR, WITH EXTENDED SHAFTS 


shaft with or without speed reduction, 
several difficulties present themselves. 
There must be an absolutely true align- 
ment and unvarying 
relationship of shaft 
and gears in order 
to ensure frictionless, 
noiseless and easy 
running. The manu- 
facturer claims to 
have met all the re- 
quirements and ob- 


viated the difficulty 
with a special back- 
geared motor, and 
this has met with 


great favor by the ma- 
chine tool trade as a 
substantial and sim- 
ple method of speed 
reduction in the ap- 
plication of electric motors to driving 
tools. This is well shown in Fig. 7. 
Another practical application of a back- 
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geared, motor is illustrated in Fig. 8, 
showing a dust-proof motor driving a 
foundry rattler. Tnıs part of the equip- 


Fia. 6.—ENCLOSED TYPE, SPHERICAL MULTI- 


POLAR MOTOR. 


ment of large plants is very often neg- 
lected as being of minor importance, but 
it has been demonstrated that 
the application of a motor to this 
branch of machine work has been 
very economical and secures a 
maximum output with a mini- 
mum of labor. 

It has been found in many 
instances not only more con- 
venient, but more economical 
and desirable, to operate a 
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Fia. 9.—VERTICAL Dust-PrRooF Motor, Driv- 


ING RADIAL DRILL. 


driven machine with a vertical shaft, 
avoiding in this manner the use of double 
gears, universal joints or quarter belts. 
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Where this has been the case, the vertical 
motor has been gladly welcomed, and has 
in almost every instance proved a decided 
success. Fig. 9 shows a vertical dust- 
proof motor driving a radial drill. This 
drill is of the usual sight-feed type, the 
connection between the cup and bearings 
being such that while a positive and uni- 
form supply of oil is assured there is no 
leakage or flying particles. This arrange- 
ment secures clean and cool running bear- 
ings, without a tendency to attract dust 
or gritty particles. This combination 
makes one of the neatest applications of 
electric motors to machine tool practice. 

Fig. 10 shows a universal motor driv- 
ing an ordinary lift elevator. While this 
motor is constructed very much the same 
as the standard spherical type, it has some 
features which have contributed greatly 
to its success in this application. The 
field frame is cast with a circumferent 
ring, and this is machined in accurate 
alignment with the armature shaft, thus 
enabling the motor to be merged into the 
general design of any apparatus without 
interfering with or destroying the sym- 
metry desired by the machinery designer. 

Fig. 11 shows an electric emery grinder. 
This is a self-contained outfit, and the 
wiring and starting box and accessories 
are enclosed and protected from possible 
injury in a hollow pedestal. These are 
equipped with starting and regulating 
theostats, so that the speed may be in- 
stantly regulated to suit the work, and are 
so arranged that they are ready for im- 


Fig. 11.— ELECTRIC EMERY GRINDER. 


mediate use upon connection with the cir- 
cuit, there being no easting about for 
proper location of belts and hangers. 
These motors are made by the Northern 
Electrical Manufacturing Company, of 
Madison, Wis., and the illustrations show 
onlv a verv few of the applications of 
these motors to machine tool service. 


Telephone Manufacturers Celebrate. 

On Saturday evening, October 11, a 
most enjoyable luncheon and dancing 
party was given at the Stromberg-Carl- 
son Telephone Manufacturing Company’s 
factory. The entertainment was arranged 
by the employés of the insulating and 
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when the dancing ceased, to the strains 
of “Home Sweet Home.” 

The seventh floor, east side, was cleared 
in the afternoon, and within a few hours 
complete preparations were made to 
accommodate the company. Additional 
electric lights were placed, tables pre- 


Fie. 10.—UNIVERSAL Motor, Drivinc Eaton & Prince ELEVATOR. 


winding department, and tendered to the 
employés of other departments through- 
out the building. The affair was in the 
nature of a farewell party, and 
due to the fact that during the 
week of October 13 many of the 
employés of the insulating and 
winding department of the Chi- 
cago factory go to Rochester, 
N. Y., where in future the in- 
sulated wire and cable product 
will be manufactured at the 
Stromberg - Carlson company’s 
Rochester plant. 

About a year ago a restaurant 
service was provided for the 
young women employed by the 
company, and since that time 
luncheon has been served daily 
in this department. It has been 
in part self-sustaining, and it 
was the surplus in the treasury 
which the young women pro- 
posed to use toward defraying 
the expenses of the entertain- 
ment. Mr. A. L. Stromberg, how- 
ever, Was heartily interested in the pro- 
gramme from the beginning, and very 
generously defrayed the greater part of 
the expense in order to make the affair 
more enjoyable. As a result the occasion 
was one which will be long remembered 
most pleasantly by all. It was midnight 


pared, and seats arranged for 100 couples. 
Three times these tables were filled, and 
much credit is due the ladies who had the 
service in charge. Music was furnished 
by Bredfield’s orchestra, consisting of 
seven pieces. Vocal solos were rendered 
by Mr. Hedman and Miss Frobenius. 
Short speeches were made by Messrs. 
Stromberg, Stiger, Nate, Mahon, Runzel, 
Hedman and others. 

Mr. Stromberg’s speech was par- 
ticularly happy, in that it expressed the 
sincerity of his interest and gratified 
pride at the faithfulness of his employes, 
and the manner in which the business has 
been carried to its present successful 
issue. 

Over 400 were present, of which the 
following is a partial list. Officers and 
representatives: A. L. Stromberg, ©. W. 
Stiger, A. J. Rousseau, J. J. Nate, T. R. 
Finnucane, A. J. Mahon, W. H. Dur- 
rant, ©. E. Knickerbocker, F. L. Middle- 
ton, Carl Schafer, A. A. Anderson, Joe 
Carlson, W. H. Gray, W. L. Roberts, 
C. M. Hedman, J. Peterson, William 
Schuber, William Runzel, E. W. Ander- 
son, A. O. Stigberg, T. C. Troy, Frank 
Lind, J. N. Woods, W. Ratke, S$. E. Wal- 
lace, J. S. Troy, C. B. Arbeen, J. P. Lil- 
lig, N. Engstrom, A. Peterson, John 


Meinema, James Krabec, J. Kaiser, A. 
Hendrickson, A. B. Blidd. 
Messrs. Backstrom, John 


Employés > 
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Johnson, Ryan, Kuepper, Thorsell, Schne- 
berg, J. W. Johnson, Griffith, Lillig, 
Briggs, Knudsen, Reinke, Marriner, 
Bowles, Engstrom, Carruthers, Larson, 
Garney, C. Anderson, Dolan, A. Johnson, 
‘LL. St. Pierre, L. B. St. Pierre, Willet, 
Donnelly, Green, Cram, Parker, Shroder, 
Newberg, Kviteck, Shotts, Rudland, 
Rickter, Smith, Peter Johnson, Miles, 
Ben Anderson, Larson, Robert Larson, 
Cederleaf, Lindell, Erickson, Walin, 
James Bowles, Reinhard Johnson, Wirlin, 
Victor Carlson, Telefson, Charles Carl- 
son Abbe, Edward Johnson, Samlow, 
C. F. Johnson, Glendenning, Leopold, 
Denny, Lundine, N. Anderson, Olson, 
Theodore Anderson, Gustafson, Bain, 
Alexander Bain, Borowinski, Wolf, J. 
Carlson, A. Anderson, Paul Hirch, Rich- 
ter, Stull, J. Carlson, M. J. Thomas and 
M. Devito, Mrs. Senn, Mrs. Casle, Misses 
Durrant, Hanson, Laiger, Sullivan, Mur- 
ray, Akyroid, Hendrickson, Straka, Cun- 


Fig. 1.—INVERTIBLE STEEL MOTOR, NEw 
TYPE. 


nalley, Winner, Kirk, Shillo, Soucke, 
Swanson, Troy, Logan, Amstead, Fau- 
drop, Lottie Petterson, Durcer, Taylor, 
Alice Nelson, Nagorsen, Neitz, Armer, 
Becker, Mae Anderson, Spiak, McKinney, 
Lizzie Fister, Kittie Murphy, Lizzie 
Daker, Radora, Mame Fister, Rena Nel- 
son, Voight, Roberts, Brode, Fay, Dwyer, 
Almsted, Anna Anderson, Dillon, Patra 
Peterson, Epstein, O’Neill, Minnie Rob- 
erts, Desparroes, 
son, Mae Peterson, Klinger, Murray, 
Webb, Gioss, Rapke, Straube, Smithson, 
Kallal, Hansen, Buntrock, Coates, Biel- 
jewske, Behnke, Kober, Kent, Madog, 
Eilers, Fraedrick, Hattie Fraedrick, Kal- 
lal, Powers, Shwekann, Inwood, Florence 
Nelson, McKeon, Meyer, Hanna Ander- 
son, Beason, Casle, Bennecke, Teal and 
Pettee. 


——— og 


Oil for fuel purposes has the following 
chemical composition: Carbon, 88 per 
cent; hydrogen, 10.75 per cent; oxygen, 
1.25 per cent. The two other impuri- 
ties present in the mass are water and 
sulphur. 


George Rose Ander- ` 
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New Type Invertible Motors. 


The Akron Electrical Manufacturing 
Company, of Akron, Ohio, has added to 
its already extensive line of direct-current 
machinery a new class of apparatus in its 
invertible motors, in sizes from one- 


ate 


Fra. 2 —DETAILS OF THE BEARINGS. 


eighth to thirty horse-power. The open 
motor shown in Fig. 1 gives a good idea 
of the appearance and construction of this 
apparatus. There are many new features 


Fic. 3.—BRusH-CaARRYING RING. 


which the company feels make these ma- 
chines distinctive from the ordinary di- 
rect-current motor. The bearings are so 
constructed as to enable the motor to be 


Fie. 4.—RADIAL BRUSH-HOLDER. 


operated on the floor, wall or ceiling, 
without any change in the bearing sleeve 
or oiling mechanism, it being a matter of 
indifference, so far as the operation of 
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‘the machine is concerned, in what posi- 


tion it is operated. This will, no doubt, 
be greatly appreciated under special con- 
ditions, owing to the fact that it is very 
often necessary to readjust the bearings 
to suit the different planes of operation. 
The illustration of the bearing (Fig. 2) 
shows very plainly the special features. 
The groove in which the ring operates ex- 
tends entirely around the shaft, and the 
oiling ring itself is constructed with a 
groove upon its inner circumference, 
which enables it to supply a large flow 
of oil to the journal. ‘These bearings are 
made absolutely interchangeable. ‘The 
commutator end bearing can be used in 
the pulley end of the machine, and vice 
versa, or the bearing can be removed and 


‘turned end over end for the same side of 


the machine. 

The brush-holders and brush-support- 
ing mechanism are carried from the frame 
of the machine, enabling every brush to 


Fie. 5.—ENctLosep MOTOR. 


be removed without disturbing any other 
operation of the machine. The brush- 
holders proper are an original type hav- 
ing radial action and a clamping contact 
from carbon brush to stud. ‘The con- 
struction of these holders also enables any 
individual brush to be adjusted in regard 
to spacing on the commutator regardless 
of the other brushes. These brush- 
holders are also provided with a stop to 
prevent the contact of the metal parte of 
the holder with the commutator surface. 

The supporting ring which carries the 
brush studs is shown in Fig. 3, and is a 
novel and one of the patented features of 
these machines. This supporting ring is 
provided with a section of gear teeth cut 
in its periphery, which enables it to be 
adjusted bv a screw-driver inserted in the 
top bonnet to any desired position. The 
illustration shows the screw-driver in 
position when actuating the brush-adjust- 
ing mechanism. When adjusted to its 
proper position, the brush-adjusting ring 
is clamped through lugs which engage it 
sidewise. This method of clamping pre- 
vents alteration of the brush adjustment 


~~, -e we ES ~ 


576 


through the spring of the starting ring- 


by the clamping screws. 

Fig. 4 is a good illustration of the 
patented radial brush-holder. All current 
is carried through clamped contacts, and 
none is carried by tension springs. 

These motors are also built enclosed and 
semi-enclosed, Fig. 5 showing a semi- 
enclosed motor. ‘The enclosing covers on 
this machine are a unique and valuable 
advance in this line. They are formed of 
sheet metal, and are made to the required 
shape by being spun over chucks, which 
gives them the exact shape required and 
enables them to be fitted so closely as to 
exclude dust and dirt in the most thorough 
manner. - The covers being made of sheet 
metal enables the heat to be radiated 
from a completely enclosed motor very 
effectively. These covers give an ex- 
tremely smooth and uniform appearance 
to the machine on which they are used, 
and any type of open motor can be fitted 
with enclosing covers at the proper rating. 
> 
Trolley Trip at Railway Convention. 

During the recent convention of the 
American Street Railway Association at 
Detroit, the Crocker-Wheeler Company 
gave a trolley party for the delegates and 
their visitors. The trip was over the line 
of the Flint division of the Detroit United 
Railway to the power-house at Rochester, 
twenty-eight miles from the city. This 
plant furnishes power for the entire di- 
vision, nearly seventy-five miles of track, 
and includes a 400-kilowatt generator, 
two 200-kilowatt units and a booster set, 
connected in series with the line, capable 
of giving 150 volts pressure and 400 am- 
peres. This enables the line voltage to 
be raised to 800 volts during times of 
heavy load. All the foregoing apparatus 
is of Crocker-Wheeler make. In addi- 
tion, there is a rotary converter with 
transformers, raising one feeder pressure 
to 11,000 volts, which, transmitted to the 
Flint end of the line, is reduced at a sub- 
station to proper voltage direct current. 
The plant is very heavily loaded, the gen- 
erators frequently carrying overloads of 
100 per cent and often being compelled 
to stand for a considerable length of time 
overloads as high as seventy-five per cent. 
The plant is an interesting one in show- 
ing conditions encountered in long-dis- 
tance interurban work, and the methods 
at present in use for meeting these re- 
quirements. 

The company’s interests were looked 
after during the trip by Mr. Putnam A. 
Bates, assistant secretary, and Mr. C. W. 
Startsman, of the Ampere office of the 
company, Managers F. B. Degrees, Julian 
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Roe, W. H. Wissing and W. F. Sullivan, 
of the New York, Chicago, St. Louis and 
Cleveland offices, respectively, and W. J. 
Hartwig, local representative for the 
company in Detroit. 

About 100 of the delegates availed 
themselves of the opportunity of making 
this inspection, and after refreshments 
had been served at the power-house, cars 
were again boarded and return trip made 
to the city in very fast time. The road- 
bed is good; there are few heavy grades, 
and the line is one of the best equipped 
of all those radiating from the city of 
Detroit. 


> 
Mr. Henry S. Parmelee. 

The death recently noted in these 
columns of Henry S. Parmelee, of New 
Haven, on his schooner yacht, Alert, at 
Bay Ridge, N. Y., was a distinct loss to 


Mr. HENRY S. PARMELEE. 


New Haven, with which community he 
was prominently identified in many ways, 
and the street railway interests of the 
country to which he had contributed 
much, especially in the way of operative 
method and mechanical equipment. 

Mr. Parmelee was fifty-eight years old, 
and was born in an Ohio town where his 
parents were temporarily stopping. His 
boyhood days were spent chiefly in New 
Haven, New York and Edinburgh, Scot- 
land. He was the son of Spencer T. 
Parmelee, who was for many years one of 
New Haven’s leading business men, and 
who died in 1875. 

Mr. Parmelee came into prominence by 
his connection with the Fairhaven & 
Westville Railroad Company. He had 
been a member of the board of directors 
since 1878, his father also for some yeara 
being a director, and upon the death of 
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Hoadley B. Ives was elected president, 
March 28, 1884. With the change in the 
management of the road, and with Mr. 
Parmelee in control, a complete revolu- 
tion in the methods of street railway 
transportation took place. ‘The old car 
lines soon gave way to the intro- 
duction of electricity for motive power. 
This improvement was followed by 
steps to consolidate all the street car 
lines in the city under one management. 
Through his efforts the Fairhaven road 
acquired control of the New Haven & 
Hamden, or the Old Huckleberry road, as 
it used to be called. Apart from his duties 
as the head of his road, President 
Parmelee was personally very active in 
directing the affairs in various branches. 
While the street railway system was un- 
dergoing the change and the work going 
forward for the transfer from horse cars 
to electric cars, he personally superin- 
tended the work of equipping the road for 
electricity. He was a man of inventive 
talent, and there are in use to-day in one 
department or another of the Fairhaven 
road many devices designed by him. 
Besides being interested in these railway 
enterprises, he was closely associated with 
many other industries. Mr. Parmelee 18 
survived by a widow and three children— 
two daughters and one son, Henry F 
Parmelee, who will succeed his father in 
the administrative duties in connection 
with the Parmelce interests. 
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American Institute of Electrical 
Engineers. 


The following list of meetings and sub- 
jects to come in regular order before the 
American Institute of Electrical En- 
gincers has been arranged by the proper 
committees. These meetings will be held 
at No. 12 West Thirty-first street, New 
York city, the session opening at 8.15 
P. M. 

October 24, 1902, “Photometry and 
Illumination”—“An Integrating Pho- 
tometer for Glow Lamps and Sources of 


. Like Intensity,” by Charles P. Matthews; 


“Distributed Lighting,” by Douglass 
Burnett; “Some Methods of Photometry 
as Applied to Incandescent Lamps,” by 
J. T. Marshall. 

November 21, 1902, “Electric Variable 
Speed Control.” 

December 19, 1902, “Braking and 
Traction Brakes.” 

January 23, 1903, “Telephone Ex- 
changes.” . 

February 27, 1903, “Railway Train 
Lighting.” 

March 27, 1903, “High-Tension Lines.” 

April 24, 1903, “Tendencies of Central 
Station Development.” 

May 19, 1903, “Induction Generators.” 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ELECTRICITY FOR DETROIT—Francis H. Clergue, of the 
Canadian Sault Ste. Marie installation, announces that plans have 
been made for supplying Detroit with electricity from the power 
plant at the falls. The idea is to carry the current by cables on 
towers. It is proposed to furnish 20,000 horse-power at first. 


TRACTION CONSOLIDATION—The Dayton Eastern Consoli- 
dated Traction Company has been incorporated at Columbus, Ohio, 
for the purpose of consolidating all the traction roads west and 
southeast of Dayton, extending as far as Wilmington, Washington 
Court House, Xenia and other near-by towns. Some of the traction 
companies in this territory, it is claimed, have already entered the 
combination, while negotiations for the others are in progress. 
The distance to be covered is 130 miles. The stock is estimated at 
$3,500,000, and bonds to the same amount will be issued. 


ELECTRIC CONCERNS TO MERGE—tThe sale of the Dallas 
ice factory and power company to a Kansas City man is believed 
to be another move toward the merging of all the electrical plants 
of Dallas, Tex., and many of those in the surrounding towns. 
Already a concern known as the Dallas Electric Corporation, and 
chartered in New Jersey with a capital stock of $8,500,000, is said 
to have absorbed the Dallas Electric Light and Power Company, 
the Standard Light and Power Company, the Rapid Transit Street 
Railway Company and the Consolidated Street Railway Company, 
with the ultimate intention of building a network of interurban 
lines within a radius of 120 miles of Dallas, which district has a 
population of over 1,000,000 inhabitants. : 


WIRELESS RAILWAY TELEGRAPHY—It is understood that 
on a special train on the Grand Trunk Railroad which passed re 
cently through Montreal, with a large number of general passen. 
ger agents on board en route to Portland, Me., to attend the annual 
meeting of their association, an exhibition of wireless telegraphy 
was given, this being the first application of this discovery to rail- 
road purposes. The despatcher was stationed at St. Dominique 
station—the receiving apparatus on the train moving at sixty miles 
per hour. Communication was first established eight. miles from 
St. Dominique and continued uninterruptedly until the station had 
been left far behind. The experiment was conducted by a number 
of scientists, it is said, attached to McGill University, and is de- 
scribed as having been very successful. 


AN ANGLO-BELGIAN TELEPHONE—An Anglo-Belgian tele- 
phone service will be inaugurated in about a month. The sub- 
marine cable stations are located at St. Margaret’s Bay, near Dover, 
and at La Panne, a Belgian seaside resort. The work of laying the 
cable is completed, and the company is now placing aerial exten- 
sions in both England and Belgium. The cable is fifty-five and one- 
half miles in length and has two circuits. The total cost when 
completed will be about $386,000, to be shared equally by England 
and Belgium. Belgium will communicate with England from the 
cities of Brussels and Antwerp only. If communications are numer- 
ous and the new line is profitable to the government, the service will 
be extended to other cities. The rate of communication has been 
fixed at about $2 for three minutes’ conversation. 


PERSONAL MENTION. 


MR. LAMAR LYNDON, the consulting electrical engineer, New 
York, has recovered from a severe illness and is again at his office 
in the Park Row Building. 


MR. WILLIAM STARK SMITH, secretary and treasurer of the 
Browning Manufacturing Company, Milwaukee, Wis., was a visitor 
at Denver Col., two days last week. 


MR. F. R. BACON, president of the Cutler-Hammer Manufactur- 
ing Company, came to New York city last week to meet friends 
arriving on an inbound steamer from Europe. 


MR. H. O. SWOBODA, formerly secretary and treasurer of the 
Falcon Electric Manufacturing Company, of New York, resigned 
that position on October 15 and will enter other business. 


MR. H. T. BIRCH, JR., secretary and treasurer of the Haines 
& Noyes Company, telephone manufacturer, Chicago, Ill, was at 
the Waldorf-Astoria, New York city, for several days last week. 


MR. H. M. SALMONY, 95 wiortimer street, London, who is de- 
sirous of representing the European interests of American manu- 
facturers of electrical machinery, will arrive shortly in the United 
States. 


MR. IVAR MOLTKE-HANSEN, Charlottenburg, Germany, who 
recently came to the United States to become acquainted with the 
electrochemical industries here, has become associated with the 
American Smelting and Refining Company, at Perth Amboy, N. J. 


MR. A. W. McCLAMONT, of the Federal Electric Company, New 
York city, has been chosen as consulting engineer in a large trac- 
tion system about to be laid down in Monterey, Mexico. Mr. Mc- 
Lamont is now on his way to Monterey, with representatives of the 
Baltimore firm which is contracting to do the work. 


PROFESSOR REGINALD A. FESSENDEN, who has for some 
time been connected with the government as special expert, has 
resigned this position and will hereafter devote all his efforts to 
the establishing of a purely American system of wireless telegraphy, 
making his headquarters in the neighborhood of Norfolk, Va. 


MR. ALEXANDER MCKENZIE, formerly of the Toronto Rail- 
way Company, has been appointed vice-president and general man- 
ager of the Sao Paulo Tramway, Light and Power Company, of Sao 
Paulo, Brazil. This system is now being extended and equipped 
with American machinery. Mr. McKenzie has sailed for Brazil. 


MR. D. CLARENCE DURLAND, who is well known in the elec- 
trical fleld, has been elected second vice-president of the Sprague 
Electric Company. For the past three years he has been assistant 
general manager of the Sprague company and his promotion is 
evidence of his engineering and executive abilities which he has 
combined to a marked degree. 


MR. W. J. HAMMER, the electrical engineer, New York city, 
returned recently from a four months’ visit to Europe. Mr. Ham- 
mer has been making a study of the latest electrical and engineering 
developments in England, Norway, Sweden, Switzerland, Belgium, 
France, Denmark and Italy, spending some time inspecting the 
Valtellina three-phase railway in Italy. 


MR. ALBERT CRANE, formerly first assistant chief engineer 
of the Lake Superior Power Company, at Sault Ste. Marie, has 
accepted a position as one of the assistant chief engineers of the 
Chicago Sanitary District. He is an expert in hydraulic engineer- 
ing and will be placed in charge of the water-power department on 
the drainage canal at Lockport and Joliet, Ill. 


MR. GEORGE G. BLACKWELL, of George G. Blackwell, Sons 
& Company, Liverpool, England, is now in Canada and will soon 
visit the United States, making a short stay in Buffalo, Cleveland, 
Pittsburg, Philadelphia and New York. Mr. Blackwell’s visit to 
this country is made for the purpose of closing a number of sub- 
stantial deals concerning his company’s specialties. 


MR. FREDERICK L. HUTCHINSON, of the Christensen Engi- 
neering Company, of Milwaukee, Wis., was a New York and Boston 
visitor last week. The Christensen company which recently began 
the manufacture of electrical machinery for lighting, power and 
railway service, both alternating and direct, will establish head- 
quarters for this branch of its business in New York and Boston. 


COLONEL ALLAN C. BAKEWELL, who was recently elected 
president of the Sprague. Electric Company, has long been indenti- 
fied with the electrical industry, and has won many friends through 
his executive ability and business methods. He was vice-presi- 
dent and general manager of the old Interior Conduit and Insula- 
tion Company which was absoibed by the Sprague Electric Com- 
pany some years ago. Previous to his present office he was for 
three years second vice-president and general manager of the 
Sprague company. 
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ELECTRICAL SECURITIES. 


Speculative sentiment has shown a decided change for the bet- 
ter since the latter part or last week. This is undoubtedly the 
result of forced liquidation in securities, and the end was 
thought to have been reached in last Monday’s sharp break. The 
two important developments which have completely determined 
market conditions for some time—that is, the coal strike and the 
money stringency—winding up practically at the same time brought 
about this better condition as a natural result of professional faith 
in the integrity of market conditions generally. The chief develop- 
ment in the monetary situation was the further aid offered to the 
money market through the purchase of bonds by the government. 
This comes most opportunely for the bull speculators who are at- 
tempting a resumption of the manipulative tactics of the summer 
and early tall. These are by far the most effective of the govern- 
ment relief measures, and all this will become immediately avail- 
able to the money market. The effects can not be other than 
highly beneficial, and financial circles look forward to compara- 
tively easy money rates during the coming winter. Another feature 
of the money situation was the early weakness in sterling, which 
brought out some talk of possible gold imports. With the re- 
laxation in money, however, sterling developed unexpected firmness, 
and it has become evident that gold imports in any volume can only 
be brought about by a continuation of money tightness, of which 
there is no present possibility. 

The government statistics for September show an excess of ex- 


ports of $27,792,000, as against an excess lasi year of $40,163,000, . 


and for the nine months an excess of $235,218,000, as against $399,- 

841,000 for the same period last year. The total exports of mer- 

chandise were larger than any month but one in the past year. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 18. 


New York: Closing. 
Brooklyn Rapid Transit.................. 6414 
Consolidated Gas............. 0c cee eee ee 220 
General Electric... .... 2.0... cee cee eee 1881, 
Manhattan Elevated...................... 135°; 

`. Kings County Electric.................... 204 
Metropolitan Street Railway........ 1411, 
New York & New Jersey Telephone....... 156 


Westinghouse Manufacturing Company.. 217 
Kings County Electric closed at 204 bid, offered at 210. Fol- 
lowing the general upwardness of the market, the electrical securt- 
ties all made substantial gains, and on considerable business the 
points in advance were held steadily throughout the week. 


Boston : 


Closing 
American Telephone and Telegraph..... 167) 
Edison’. Hl€Ctiie is ni cs cices se coe hs ewe oss 267% 
Massachusetts Electric preferred......... 9415 
New England Telephone................. 137%, 
Western Telephone and Telegraph....... 100%, 


The local market was very busy and the electrical securities 
made a very good showing. Massachusetts Electric gained 1 ris- 
ing to 37%, and American Telephone 14 to 16712. The annual re- 
port of the Edison Electric Illuminating Company for the year 
ended June 30, 1902, shows the total assets to be $12,989,005. For 
1901 the total assets were $6,286,487. The number of incan- 
descent lamps connected for 1902 is 442,034, arc lamps 8,548, 
motors 19,130 horse-power. During the year, the purchase of the 
Boston Electric Light Company was completed. The affairs of the 
Boston company came under the management of the Edison com- 
pany in October of last year. The acquisition of the Suburban Light 
and Power Company was also decided upon during the year, and 
all the property and assets of that company were purchased for 
cash and its affairs turned over to the Edison company in Septem- 
ber of last year. Property was purchased in Central Square, East 
Boston, and in Roxbury for two additional substations, and 
suburban offices were opened in East Boston, Dorchester and West 
Roxbury. 


Philadelphia ; Closing. 
Electric Company of America........... 9%, 
‘Electric Storage Battery common........ 87, 
Electric Storage Battery preferred...... 87 
Philadelphia Electric..................... 8% 
Union Traction.............cccce eee eeeee 47 
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United Gas Improvement was the principal feature of the local 
stock market. On the closing day it opened strong at 114% and 
advanced to 11514, closing at that price. 

Soon after the incorporation of the Electric Storage Battery 
Company, in Philadelphia, a company was formed in Emgland, 
under the name of the Chloride Electrical Storage Syndicate, 
Limited. his company acquired all the patents and improve- 
ments, past and future, of the Electric Storage Battery Company 
for the world, outside of the United States and Canada. The Elec- 
tric Storage Battery Company, of Philadelphia, has now purchased 
control of the English company. 


Chicago: Closing. 
Chicago Edison Light.................... 107 
Chicago Telephone....................... 168 
Metropolitan Elevated preferred.......... 897% 
National Carbon common................. 30 
National Carbon preferred................ 100 
Union Traction, common................. 18 
Union Traction preferred................ 50 


The National Carbon directors have declared the regular quar- 
terly dividend of 1‘% per cent on the preferred stock, payable 


November 15. The books will close November 5 and reopen Novem- 


ber 19. 
ELECTRIC LIGHTING. 


BARABOO, WIS.—The Baraboo gas and electric light plant has 
been sold to Brown & Mayer, of Chicago. A new plant will be put 
in at a cost of about $50,000. 


DECATUR, ILL.—Indiana capitalists have petitioned the city 
council for an electric lighting and heating plant in this city. It is 
expected that the franchise will be granted. 


SALT LAKE CITY, UFAH—The Utah Light and Power Com- 
pany has commenced work on its new central station, which will 
add about 3,000 horse-power to its present capacity. 


DULUTH, MINN.—The Duluth General Electric Company is 
about to double the capacity of its plant at a cost of $250,000. It 
is expected that the new machinery will be installed within two 
weeks. | 


CANANDAIGUA, N. Y.—The village board of trustees has called 
a special meeting to determine whether or not a municipal electric 
lighting plant shall be built. If a municipal plant 1s decided upon, 
the village will be bonded for $50,000, and the construction of the 
plant begun at once. 


STROUDSBURG, PA.—It is reported that a number of New 
York and Philadelphia capitalists have formed a company to utilize 
the power of McMichaels and Brodhead creeks. The purpose of the 
company is to erect a power-house a short distance between where 
McMichaels and Brodhead creeks join, for the purpose of furnish- 
ing both light and power for industrial purposes to Martin’s Creek 
and Nazareth. 


LEGAL NOTES. 


NON-COLLECTION OF FARE ADMITTED AS EVIDENCE 
IN DAMAGE SUIT—A street car conductor's trip report as to fares 
taken is held in Callahin vs. Washington Water Power Company 
(Washington) 56 L. R. A. 772, to be admissible as evidence in cor- 
roboration of his testimony that he received no transfer on a trip 
for alleged injuries during which. an action has been brought 
against the company by one claiming to have ridden in that trip, 
and to have paid fare with a transfer where it was made before 
he knew of the accident or that any question would arise as to his 
having taken a transfer. 


STREET RAILWAY COMPANY LIABILITY—A street railway 
company which permits cars of another company to be run over 
its tracks under a mere traffic arrangement is held in Sias vs. 
Rochester R. Company (New Yoik) 56 L. R. A. 850, not to be 
liable for the death of a passenger of the latter company caused 
by collision with a tree beside the track, although it has laid its 
track so close to a line of standing trees that faulty construction 
of a car or neglect of the management may bring a passenger into 
collision with them, if, by the exercise of care, they can be passed 
in safety. 


October 25, 1902 


ELECTRIC RAILWAYS. — 


JANESVILLE, WIS.—Work on the Rockford, Beloit & Janes- 
ville interurban electric line is being rushed, and cars will be 
running by the fifteenth of next month. 


ALEXANDRIA, IND.—The Hartford City & Alexandria Trac- 
tion Company has accepted the franchise granted by the city coun- 
cil. It proposes to build a line between the two cities as soon as 
possible. 


MUNCIE, IND.—The Union Traction Company was recently 
granted a franchise to extend its system from Dalesville to Middle- 
ton, and another franchise to extend the system from Muncie to 
Alexandria. 


TACOMA, WASH.—The Hoquiam & Aberdeen Street Railway 
Company has issued bonds to the amount of $125,000, the proceeds 
to be used in building an electric line between the two chief towns 
on Gray’s Harbor. 


HUNTINGTON, L. I.—It is rumored that a trolley road is to be 
constructed between this village and Amityville. Surveyors are 
at work between Amityville and Fair Ground. A branch road 
from Farmingdale to Hicksville and Oyster Bay is part of the plan. 


BALTIMORE, MD.—The Virginia Passenger and Power Com- 
pany has bought the Richmond & Pittsburg Electric Railway 
for a price said to be around the half-million mark. The road is 
twenty-two miles long, and forms a connecting link between the 
street railways of Richmond and Petersburg. 


EVANSVILLE, IND.—The Evansville, Boonville & Rockport 
Railway Company has asked the board of public works for right of 
way into the city, and also for a right of way through the county 
to the Warwick County line. The company has been financed and 
will begin a survey as soon as the rights of way are secured. The 
company is composed of Evansville men. 


EAU CLAIRE, WIS.—At a conference held recently by President 
Appleyard, of the Chippewa Valley electric railroad, and President 
Barber and other members of the Eau Claire Commercial Associa- 
tion, plans were outlined for an electric railway to connect Eau 
Claire and Menominee. Mr. Appleyard is also considering the pro- 
ject for an electric railway connecting Eau Claire and Mondovi. 


HARRISBURG, PA.—Work on the Harrisburg & Lewisberry 
street railway has been commenced. The new line will extend 
from Lewisberry to New Cumberland, which point is already con- 
nected with Harrisburg. When the line from York to York Haven 
is.completed, it is probable that York Haven will be connected with 
Lewisberry, and that will connect York with Harrisburg. 


BLAIRSVILLE, PA.—Another company has been formed to 
build an electric line between this place and Indiana. Its plan is 
to build a line between Indiana and Blairsville intersection, taking 
in the towns of Twolick, Homer City, Graceton, Coral, Blacklick, 
Blairsville and Cokeville. The capital is fixed at $115,000, and the 
directors are: J. N. Langham, D. E. Thompson and A. F. Cooper, 
the latter of Homer City. 


FRENCH LICK, IND.—Thomas Taggert and Bernard J. T. Jeup, 
of Indianapolis; L. T. Dickinson, of Chicago; Thomas B. Buskirk, 
of Paoli, and Crawford Fairbanks have incorporated the New 
Albany, Paoli & French Lick Traction Company, to build an elec- 
tric line from New Albany through the towns of Orange, Washing- 
ton, Harrison and Floyd counties, with French Lick as a terminus. 
Franchises have been secured from all towns with the exception 
of New Albany, and it is not expected that there will be any diff—i- 
culty here. The capital stock has been placed at $100,000. 


CARTERSVILLE, MO.—At the annual meeting of the stock- 
holders of the Southwest Missouri Electric Railway Company, the 
directors of the company were reelected as follows: E. Z. Wallower, 
A. G. Knisely, Edward Bailey, H. L. Hershey, Edward S. Herman, 
all of Harrisburg, Pa.; W. B. Meetch, Millersburg, Pa.; S. McRey- 
nolds, Carthage; A. H. Rogers, Joplin. The officers elected were: 
A. H. Rogers, president and treasurer; E. Z. Wallower, vice-presi- 
dent; A. G. Knisely, secretary. The entire management of the 
road is unanimous in the desire to extend the system as rapidly as 
possible, and plans for extension were discussed and practically 
agreed upon. The road to Carl Junction will be pushed forward 
rapidly provided franchises are granted, which is almost assured. 
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THE NEW YORK TRADE SCHOOL has prepared a course of 
ten lectures for journeymen electrical workers beginning on Fri- 
day, October 31, and continuing on each succeeding Friday, includ- 
ing March 13, 1903. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is sell- 
ing large numbers of Packard “Mogul” lamps. The company 
claims that this lamp has a great many excellent characteristics 
for service in the incandescent or so-called incandescent arc lamp 
fleld. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., com- 
memorative of the Street Railway Convention at Detroit, presented 
its friends with an attractive souvenir descriptive of a trolley trip 
to the Rochester power-house over the Flint division of the Detroit 
United Railway. 


THE MASSACHUSETTS FAN COMPANY, Waltham, Mass., in 
bulletin No. 58 describes and illustrates the Davidson electric pro- 
peller fans, constructed with direct-current electric motor. The 
bulletin also describes the Davidson electric propeller fan with 
alternating-current motor. 


G. M. GEST, conduit contractor, New York city, has been 
awarded the contract for all of the underground conduit work to 
be installed by the Brooklyn Heights Railroad Company this sea- 
son. This contract amounts to over $25,000. He is presenting his 
friends with an attractive catalogue descriptive of conduit work. 


THE PAYNE COMPANY, Elmira, N. Y., in bulletin No. 32 de- 
scribes the Payne engines, supplementing the text with fine half- 
tone illustrations. The details- of these engines are carefully 
worked out, and sectional reproductions increase the value of the 
catalogue very much. 


MR. A. H. MUSTARD, advance agent for a number of elec- 
trical specialties, is distributing a booklet entitled ‘‘Packard’s Elec- 
trical Arena.” This contains more or less light talk which leads 
up to the fact: that genuine Packard lamps are all that can be de- 
sired by prospective purchasers. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Franklin, Pa., 
has produced a fine catalogue descriptive of its air compressors 
and compressed air apparatus. A large number of well printed 
half-tone reproductions of machinery and parts is supplemented by 
a great deal of useful information in regard to compressed air 
service. 


MR. FRED M. LOCKE, Victor, N. Y., illustrates in catalogue 
No. 6 a very complete line of insulators. This represents the re- 
suit of many years’ experience in the manufacture of this class of 
work. The company has been making constant study to attain the 
highest degree of mechanical and electrical perfection in the con- 
struction of its insulators. 


THE FIFTH AVENUE THEATRE’S new entrance, which will 
be opened November 15, has been entirely refitted under the per- 
sonal direction of Mr. J. Austin Fynes, general manager of F. F. 
Proctor’s enterprises. Handsome decorations and a new plan of 
electric lighting will be adopted, and many special innovations in 
this direction will be applied in service. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has ready a fine new chain catalogue, which it will be pleased 
to send to any one interested upon application. The Jeffrey Manu- 
facturing Company is the maker of chain belting, elevating and 
conveying machinery, electric and air power coal mining plants, 
and mill and mining supplies of every description. 


THE BRADY BRASS COMPANY, Jersey City, N. J., had 
one of the most interesting exhibits in the recent street railway 
convention, in charge of Mr. Daniel M. Brady, president. This com- 
pany manufactures a fine line of brass goods, armature axles, jour- 
nals and motor bearings. Its well-known product, cyprus bronze, is 
widely advertised as running cool in the Arrow, the fastest yacht 
afloat. 


SARGENT, CONANT & COMPANY, Boston, Mass., will shortly 
complete the electric power and lighting equipment of the Hampton 
Company, of Easthampton, Mass. The entire plant will then be 
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electrically driven, current being supplied from two multiphase 
generators, one direct-coupled to a Corliss type engine and the other 
belted to a water-wheel, either or both being used as desired for 
operating motors, arc or incandescent lamps. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., will be pleased to send upon request a booklet describing its 
graphite pipe joint compound. This flake graphite is claimed to 
be impervious to the action of heat or cold, acids or alkalis, and a 
graphite paint when properly used is of great value to the steam 


fitter and engineer. Samples will be sent with the booklet if de- 
sired. 


THE VINDEX ELECTRIC COMPANY, Chicago, Ill., is placing 
on the market a transformer especially designed for the operation 
of a single arc lamp. This is furnished in what the company calls 
its style “H”. This transformer is claimed to operate at an un- 
usually high frequency and regulating with great satisfaction, hav- 


ing only a slight rising of temperature, operating continuously 
under a load. 


THE STANDARD TRACTION BRAKE COMPANY’S exhibit of 
apparatus at the Light Guard Armory, Detroit, Mich., was one of 
great completeness. The manufacturer of this apparatus, the West- 
inghouse Air Brake Company, Pittsburg, Pa., has issued a leaflet 
describing in detail each part of the thirty-two exhibits. This 
makes very interesting reading, and is a liberal education as to 
what is necessary in this class of service. 


THE LINK BELT ENGINEERING COMPANY, Philadelphia, 
New York and Pittsburg, and the Link Belt Machinery Company, 
Chicago, have printed a pamphlet describing and illustrating the 
Renold silent chain gear in connection with electric motors. This 
chain gear has been on the market in this country not quite a 
year, but its extended application is showing the great service 
which is found available with its use. The bulletin, No. 1,001, 
may be had upon application. 


THE PITTSBURG BLUE-PRINT PAPER AND MANUFACTUR- 
ING COMPANY was represented by S. B. Whinnery, secretary and 
general manager, and Robert Gibson at the street railway conven- 
tion. This company exhibited something new in an automatic trans- 
fer printing device which prints transfer tickets automatically, giv- 
ing the name of street where transfer is made, together with time, 
day of week and date. It is locked by the starter before each trip, 
and is claimed to be absolutely “untamperable.” 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., general selling agent for the new type Peerless incandescent 
lamps, states that owing to the popularity and exceedingly large 
demand for this lamp, the factory has largely increased its capacity 
recently, and while it is making even better lamps than ever, on 
account of the very greatly increased facilities, it is offering this 
lamp at a slightly lower figure than ever. The company states that 
this lamp is thoroughly high grade in every way, and has met with 
unusual success with it. 


THE TANITE COMPANY, Stroudsburg, Pa., is distributing 
some interesting literature descriptive of the properties and applica- 
tion of the Tanite emery wheel. A recent test is described, wherein 
a wheel thirteen and one-half inches in diameter by two inches in 
thickness, running for one-half hour at the rate of 1,630 revolu- 
tions per minute, ground off thirteen pounds two and one-half 
ounces of cast iron, During the same half hour an expert workman, 
filing steadily, removed six and three-quarter ounces of cast iron. 
Information will gladly be sent upon application. 


THE SPRAGUE ELECTRIC COMPANY held its annual stock- 
holders’ meeting on Tuesday, October 14, at the office of the com- 
pany in Watsessing, N. J. The following directors were elected for 
the ensuing year: Messrs. Allan C. Bakewell, D. C. Durland, S. M. 
Hamill, J. R. Lovejoy, John Markle, J. R. McKee and E. G. Waters. 
At a meeting of the board of directors held later in the day, officers 
were elected as follows: President, Allan C. Bakewell; first vice- 
president, S. M. Hamill; second vice-president, D. C. Durland; 
secretary and treasurer, Harry R. Swortz. 


THE ALBERGER CONDENSER COMPANY, 95 Liberty street, 
New York city, has, among a number of recent orders for high- 
vacuum condensing apparatus, secured the following: Belt Light 
and Power Company, Pennsylvania Sugar Refinery, Sharon Steel 
Company, Port Huron Light and Power Company, Hartford Street 
Railway Company, Binghamton Light and Power Company. The 
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equipment for these plants consists of Alberger barometric or sur- 
face condensers, with improved vacuum or circulating pumps, and 
the necessary appurtenances for securing the high vacuum required 


by the use of steam turbines, which are being installed in most of 
these plants. 


THE BLECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has installed a complete battery equipment at the resi- 
dence of Mr. A. G. Vanderbilt at Oakland Farm, Portsmouth. This 
company distributed at the street raiiway convention a booklet il- 
lustrating installations of the chloride accumulator as operated in 
the street railway service. A brief preface stating the increase in 
the installations of this accumulator from October 1, 1901, to October 
1, 1902, is followed by eleven half-tone illustrations of the interior 
of several battery houses with a brief synopsis of the different in- 
stallations made for the railway companies represented. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
that its automatically produced sockets have become very popular 
and that there is a great demand setting in for this apparatus. The 
company is promptly filling large orders for these sockets, and will 
be pleased to give full information to any one interested. It is pre 
senting its friends with a very attractive calendar, starting with 
October, 1902, and running to December, 1902. This calendar is 
adorned with a handsome reproduction of a plastique relief by Albert 
Lenz, entitled “The Flight of Time,” and comes out just at a time 
when those calendars which are issued early in the year are be- 
coming so soiled as to need replacement. 


THE CHARLES E. DUSTIN COMPANY, 11 Broadway, New York 
city, announces that it has an attractive line of electrical and steam 
machinery for immediate delivery. The company has recently se- 
cured a commodious and complete storehouse property at Orange- 
burgh, N. Y., located on the West Shore and Erie railroads, about 
an hour’s ride from New York city. This has been put in charge 
of Mr. George Esslinger, an electrical and mechanical engineer of 
long experience. The company now has excellent facilities for 
handling apparatus and putting it into first-class condition, and it 
is also prepared to purchase in any quantity and store until such 
times as it may be wanted, exceptional pieces of apparatus. 


EUGENE MUNSELL & COMPANY and the Mica Ingu- 
lator Company were represented at the street railway convention 
by Charles E. Coleman, manager for both concerns at Chicago. Mr. 
Coleman had a prominent location in the centre of the hall, in the 
space selected by William Wharton, Jr., & Company, of Phila- 
delphia. Micanite and Empire insulating materials were exhibited 
in various forms, and the companies’ circular matter was distributed. 
This included a blotter which was also used in the writing rooms 
of the various hotels. This company reports an extensive demand 
for Micanite specialties, and has just completed additions to its 


works at Schenectady which will give an increased capacity of 6,000 
square feet of floor space. 


THE AMERICAN CARBON AND BATTERY COMPANY, St. 
Louis, Mo., which originally only manufactured carbon cylinders and 
dry-battery plates, has recently commenced the manufacture of tele- 
phone specialties. The company states that it is unable with its 
present machinery to supply the orders now in hand. This has 
necessitated putting in additional machinery, which it hopes to 
have ready for operation in thirty days. A machine which is being 
constructed in St. Louis is an automatic hydraulic press capable of 
exerting a pressure of 15,000 pounds to the square inch. This ma- 
chine is of new design and is so constructed that it will make 
moulding dry-battery plates, motor brushes and telephone special- 


ties, and the company anticipates its production being very popular 
in this line of apparatus. 


THE WESTINGHOUSE ELECTRIC MANUFACTURING COM- 
PANY has recently secured an order for a large amount of electric 
apparatus to be used for the operation of wood-turning machinery 
for the lllinois Car and Equipment Company, of Heggewisch, Ill.; 
this contract includes two 250-kilowatt and one 200-kilowatt, two- 
phase alternators, together with a four-panel switchboard, and two 
100-horse-power, five 75-horse-power and one 50-horse-power induc- 
tion motors. The Steel Storage and Elevator Construction Com: 
pany has adopted electric power distribution for a large grain ele- 
vator for the Canadian Pacific Railway at Fort William, Ontario, 
and a recent purchase includes a direct-current generator and a num- 
ber of direct-current motors. The Browning Engineering Com- 
pany, of Cleveland, Ohio, has purchased a number of railway type- 
train motors, ranging from twenty-five to fifty horse-power. 
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While scientific minds are wrestling 
with the problem of determining the 
nature of electricity, engineers may com- 
fort themselves with the reflection that, 
no matter what the outcome of the theo- 
retical discussion, practice will not be 
affected. Whatever electricity may be— 
matter or energy—it certainly is pos- 
sessed of “isness,” that essential of all 
things. 


Our the 
Journal of Electricity, Power and Gas, 


esteemed contemporary, 


advocates the use of trolley-driven auto-. 


mobiles. There are few roads suitable 
for automobile travel that are not paral- 
leled by a pole line from which the trolley 
wires could be suspended. The picture 
drawn of a ride in a luxurious trolley- 
fed automobile through the magnificent 
scenery of Southern California is most 
attractive, and, no doubt, will appeal 
strongly to those who started for Boston 
in the recent automobile contest in the 
only electric-gasoline automobile that 
started and which gave out on the first 
section of the run, through the disable- 
ment of the gasoline engine. j 


NEW YORK, SATURDAY, NOVEMBER 1, 1902. 


ELECTRIC LIGHTING AND PHO- 
TOMETRY. 


At the meeting of the American Insti- 
tute of Electrical Engineers last week, 
Professor C. P. Matthews read a paper 
describing his new photometer for in- 
candescent lamps. This brings up the 
subject of the imperfect methods used in 
our light engineering. Not only have we 
no entirely satisfactory standards, but our 
methods of making comparisons and 
measurements are tedious and subject to 
error. And, worst of all, our methods of 
converting electrical energy into light are 
extremely inetñcient. While we have no 
accepted mechanical equivalent of light, 
we know that over ninety per cent of the 
energy supplied to the electric lamp is not 
converted into light. The fault, of course, 
lies in the system, and not in the lamps, 
which are about as mechanically perfect 
as it is possible to make them. 

Professor Matthews has done much to 
improve our apparatus for measuring the 
light output of electric lamps, and his 
latest photometer is a decided advance in 
the construction of apparatus of this class. 
Much missionary work will have to be 
done, however, before thẹ central stations 
will consider the adoption of this sensible 
instrument. The lighting station oper- 
ator is generally satisfied with a very 
simple photometer, if, indecd, any instru- 
ment of this kind is included in the sta- 
tion equipment; and, in use, generally one 
sufficient. 


Since a lamp gives out light in all direc- 


measurement is considered 
tions, this simple method of rating them 
is about as sensible as trying on a waist- 
coat only in order to determine the fit of 
an entire suit of clothes. 

In purchasing lamps, variations of ten 
per cent in candle-power are allowable, 


and after a lamp has been installed it is. 


allowed to depreciate twenty per cent be- 
fore it is condemned. 

All this seems absurd enough, and the 
whole problem is in no way simplified by 
the fact that the user of electric lights 
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pays for energy, and not for light, and 
there is no fixed relation between these 
two quantities. 

Incandescent lamps can be so con- 
structed as to give almost any distribu- 
tion of light desired, and we do not see 
why the lamp manufacturers should not 
standardize the methods of coiling lamp 
filaments, so that the purchaser could ob- 
tain any type of distribution he may wish. 
If this were done carefully, doubtless one 
measurement of any such lamp, made in 
a predetermined direction, would enable 
the lamp to be satisfactorily rated. 


‘Much comment and energy have been ex- 


pended in attempted solutions of these 
important problems without any great ad- 
vance having been made. The only con- 
solation the electrical engineer can draw 
from this state of affairs is the doubtful 
one that other lighting systems are in a 
much worse condition than the electric. 


IMPROVING THE LOAD CURVE OF 
CENTRAL STATIONS. 


The desirability, and in many cases the 
necessity, of increasing the day load in 
such a way as to increase the economy of 
operating central stations is a well-worn 
theme, but this in no way detracts from 
its importance. It was therefore not sur- 
prising to find it assigned as a topic for 
discussion at the recent meeting of the 
Ohio Electric Light Association. 

In this question, the consumer is as 
much concerned as the station operator, 
for he can only hope for better rates for 
light and power if the cost of the pro- 
duction is decreased. In a well-designed 
and well-operated station to-day there is 
little opportunity for material improve- 
ment in machinery or management, so 
that practically the only chance for a re- 
duction in the charges for electrical power 
lies in decreasing the time during which 
the machinery is idle. In this way, the 
output of the station can be increased 
without a corresponding Increase in the 


cost of production. It was stated at the 
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convention that the machinery of a light- 
ing plant was practically idle, so far as 
earnings are concerned, for seventy per 
cent of the time. This is a condition 
which is probably not met with in any 
other manufacturing business. 

The possibilities of increasing the day 
lighting load are small, so that the sta- 
tion manager must rely largely upon the 
sale of power for motors and for heating 
in seeking probable custom for these 
hours. 

No startling suggestions were made at 
the convention, although the matter was 
fully discussed. 
tively soliciting business was urged, and 


The importance of ac- 


suitable lines were laid down for con- 
ducting this work. This is good advice, 
and is already practised by many com- 
panies. Electric lighting does not differ 
from other lines of business, and these 
have found it not only advantageous, but 
necessary, to go after custom. This is 
particularly true in introducing new ap- 
plications. 

The companies should not wait for 
orders to come to them, but should seek 
for new applications of their products, 
and should approach the prospective cus- 


tomer with a good argument and an at- - 


They should not 
wait for the energetic manufacturer to 


tractive proposition. 


think out the value of adopting electric 
driving. The proposition should come 
from them before he ever thought of it. 
And once having established an entering 
wedge, the use of electric power is sure 
to extend, not only in the one factory in 
which it is first introduced, but in all 
others. 

The use of exhaust steam for heating 
was also considered at the meeting. It 
was stated that this would increase the 
cost of operating the plant about twenty- 
five per cent, but the income to the plant 
from this source would cover this, leaving 
all revenue brought in by the sale of elec- 
trical energy as pure profit. The station 
could then afford to make attractive 
propositions to power users, and thus ma- 
terially improve the load curve. The sale 
of steam for heating once begun a vig- 
orous effort should be made to improve 
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the day load of the plant, if this is to 
operate to the best advantage. 

In connection with steam heating, 
something might be done in the sale of 
electric power for cooking. It might not 
take a very great reduction in price to 
build up a very desirable business of this. 


SCIENCE AND ENGINEERING. 

The never-ending controversy between 
those who are studying and teaching 
what has been called pure science and 
those who are devoting their life and work 
to the study of applied science or en- 
gineering was strikingly brought forward 
at the recent meeting of the British As- 
sociation. 

Is it not about time that this un- 
fortunate condition should be ended? 
Each line of work is largely dependent 
on the other for advancement, and be- 
comes more so every day. Pure science 
can no more grow without the aid of ap- 
plication than can engineering conquer 
new fields without falling back on science 
for new ideas. 

The engineering side of this discussion 
was warmly presented by Dr. John Perry, 
of the Royal College of Science, London, 
who pleaded for recognition of the use- 
ful side of science. Dr. Perry has spent 
many years teaching at an engineering 
college and has done a great deal of prac- 
tical engineering work, and his opinion 
should bear the combined weight of 
teacher and engineer. 

In his eagerness to cut off everything 
that can not be shown to be immediately 
useful, he goes so far as to claim that not 
only Greek and Latin are useless, but 
that time spent by engineers in learning 
French and German is thrown away. 
This is going to extremes. The plea that 
any engineer can get an English trans- 
lation of all valuable foreign articles 1s 
hardly valid, because these translations 
can not be satisfactory unless made by a 
technical man. Nevertheless, there is 
some question whether in the vast ma- 
jority of cases the time spent in the study 
of French and German, as at present 
It is a 
very small minority of graduates who 
have a reading knowledge of the technical 
literature of either of these languages. 
The inevitable conclusion must be drawn 


taught, is not largely wasted. 
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that either the method of teaching these 
languages is wrong, or the time given to 
them is too short. 

There is one phase of this that should 
not be overlooked here. The engineer 
must be an engineer of men, as well as of 
material, and it can not be denied that 
the study of foreign languages will- be 
of benefit in this connection, in addition 
to the training given by a thorough study 
of any subject whatever. However, it is 
unfortunate that the student can not ac- 
quire a reading knowledge at the same 
time, for this is unquestionably a valuable 
aid. 

The present method of teaching mathe- 
matics are also criticised by Dr. Perry, 
and here he is not alone. We can not see 
that mathematics loses anything of its 
beauty and value by being taught in a 
useful way. No engineer in these days 
can afford to neglect this valuable tool, 
and it is a fact that here again few of 
the young aspirants to engineering rank 
have a facility in- the application of 
mathematics. 


There is no denying the value of the 
training given by the cold logic of mathe- 
matical reasoning; but nothing of its 
truth would be lost if the application 
were taught at the same time. Since it 
is absolutely necessary for an engineer to 
know how to use his formule readily, he 
can surely claim the right to such instruc- 
tions as will give him this facility. Who 
would expect a man to become an expert 
machinist who had simply listened to 
lectures on the handling of tools? 

On the other side of the controversy, 
the advocates of teaching pure science 
claim that true scientific work can only 
be done by ignoring all possible utility 


and by a diligent search for truth. That 


there is good reason in this can not be 
denied, for nature persistently withholds 
her secrets from the biased seeker. But 
our advanced civilization of to-day rests 
upon applied science, and the ultimate 
test of the value of any study must be in 
its utility. 

Each has some right.on its side, and 
the controversy is the more unfortunate 
because there does not seem to be any 
necessity for it. A little more charity on 
the part of each would materially help to 
clear away misunderstandings. Two fun- 
damental truths should be accepted by 
both sides: First, whatever the subject 
taught, the student should be taught to 
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use it as well as to know it; second, he 
who would take up original scientific re- 
search must lay aside all other thought, 
and seek for the whole truth. 

In this connection another question 
might be raised in regard to this country. 
Are we doing our share of the purely 
scientific work? Statistics seem to show 
that we are not. We are doing engineer- 
ing work which can not be surpassed, but 
this, in the eyes of the world, will not ab- 
solve us from doing our share of scientific 
research. Science is supposed to be 
taught in all schools, and is undoubtedly 
more generally taught in this country 
than anywhere else in the world, yet the 
results are less than can be shown by any 
of our principal rivals. 

What are the causes that give rise to 
this condition? Is not one of them the 
eminently “practical” spirit of the coun- 
` try, which measures the value of a thing 
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This aection has had sixty-six presi- 
dents, all different types of engineer. As 
each has had perfect freedom in choosing 
the subject for his address, and each has 
known of the rule that presidential ad- 
dresses are not subject to debate after- 
ward, and as, being an engineer, he has 
always been a man of originality, of 
course he has always chosen a subject out- 


side of his own work. An engineer knows 
that the great inventions, the great sug- 
gestions of change in any profession, 
come from outsiders. Lawyers seem like 
fish out of water when trying to act as 
law-makers. The radical change that 
some of us hope to see before we die in 
the construction of locomotives will cer- 
tainly not come from a locomotive super- 
intendent who can not imagine a loco- 
motive which is not somehow a lineal 
descendant of the Rocket. 

Hence it is that in almost every case the 
president of this section has devoted a 
small or large part of his address to the 
subject of the education of engineers. I 
grant that every president has devoted 
his life to the education of one engineer— 
himself—and it is characteristic of en- 
gineers that their professional education 
proceeds throughout the whole of their 
lives. Perhaps of no other man can this 
be said so completely. To utilize the 
forces of Nature, to combat Nature, to 
comprehend Nature as a child compre- 
hends its mother, this is the pleasure and 
the pain of the engineer. A mere acien- 
tific man analyzes Nature; takes a phe- 
nomenon, dissects it into its simpler ele- 
ments, and. investigates these elements 
separately in his laboratory. The en- 
gineer can not do this. He must take 
Nature as she is, in all her exasperating 
complexity. He must understand one of 
Nature’s problems as a whole. He must 
have all the knowledge of the scientific 

* Abstract of the opening address by Professor John 
Perry, M. E., D. Se., LL. D., F. R. 5., Section G., British 
on, 
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by its availability for immediate use? 
This spirit seems to be inborn. What in- 
structor in science is there who has not 
been frequently irritated by the question 
“but what is the use of it?” Is our 
method of teaching science, after all, the 
best? Has not the laboratory method 
been carried to excess? From the pri- 
mary school child who can not learn to 
spell “cat” without one before him, to the 
college student who goes through a cer- 
tain number of experiments and gets the 
reports in his notebook, the idea of things 
overshadows that of principles. There is 
no place in the system for the scientific 
imagination which Tyndall considered so 
important. Students are actually bewil- 
dered by the complicated apparatus that 
is necessary to demonstrate some scien- 
tific principle. By the time it is set up, 
its workings understood and the readings 
taken, both time and mind are exhausted, 
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and there is nothing left for the chief 
idea. This truth is illustrated by an in- 
stance mentioned by Dr. Perry. His 
laboratory refused the gift of a large and 
elaborate testing machine, because the 
student in using it would lose sight of 
the tiny specimen. 

But are these two conditions wholly to 
blame? Is not the chief cause found in 
the fact that those with the greatest apti- 
tude for scientific research have so little 
time to gpend upon it? In Europe and 
England scientific discoveries are made, 
in almost all cases, by instructors at the 
universities, but there they have the leisure 
and time to do it. We have yet to learn 
practically that it is of greater advantage 
to the university and to the state to cut 
short the routine work, and to be satis- 
fied with a small amount of teaching from 
the man who is able to do a great deal 
of original work. 


man, and ever so much more. He uses the ing school. They can not follow the col- 


methods of the scientific man, and adds to 
them methods of hisown. The name given 
to these scientific methods of his own or 
their results is sometimes “common 
sense,” sometimes “character,” or “indi- 
viduality,” or “faculty,” or “business 
ability,” or “instinct.” They come to 
him through a very wide experience of 
engineering processes, of acquaintance 
with things and men. No school or col- 
lege can do more than prepare a young 
man for this higher engineering education 
which lasts through life. Without it a 
man follows only rule of thumb like a 
sheep following the bell-wether, or else he 
lets his inventiveness or love of theory 
act the tyrant. 

I think we may assume that there 
never yet was an engineer worth his salt 
who was not fond of engineering, and so 
I shall speak only of the education of the 
young man who is likely to be fond of en- 
gineering. How are we to detect this 
fondness in a boy? 

Mistakes must be made, and in my ex- 
perience the Anglo-Saxon boy can stand 
a very great deal of mismanagement with- 
out permanent hurt, and it can do no 
kind of boy any very great harm to try 
him on engineering for a while. 

Well-equipped schools of applied science 
are- getting to be numerous, but I am 
sorry to say that only a few of the 
men who leave them every year are really 
likely to become good engineers. The 
most important reason for this is that the 
students who enter them come usually 
from the public schools; they can not 
write English; they know nothing of Eng- 
lish subjects; they do not care to read 
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daily papers; they can not compute; they 
know nothing of natural science; in fact, 
they are quite deficient in that kind of 
general education which every man ought 
to have. 

I am not sure that such ignorant boys 
would not benefit more by entering works 
at once than by entering a great engineer- 


lege courses of instruction at all, in spite 
of having passed the entrance examina- 
tion by cramming. Whereas after a while 
they do begin to understand what goes 
on in a workshop; and if they have the 
true engineer’s spirit, their workshop ob- 
servation will greatly correct the faults 
due to stupid schoolwork. : 

What we want to see is that a boy of 
fifteen shall be fond of reading, shall be 
able to compute and shall have some 
knowledge of natural science; or, to put 
it in another way, that he shall have had 
mental training in the study of his own 
language, in the experimental study of 
mathematics and in the methods of the 
student of natural science. Such a boy is 
fit to begin any ordinary profession, and 
whether he is to enter the church, or take 
up medicine or surgery, or become a 
soldier, every boy ought to have this kind 
of training. When I have advocated this 
kind of education in the past I have usu- 
ally been told that I was thinking only of 
boys who intend to be engineers; that it - 
was a specialized kind of instruction. But 
this is very untrue. Let me quote from 
the recommendations of the 1902 Military 
Education Committee. 

“The fifth subject which may be con- 
sidered as an essential part of a sound 
general education is experimental science ; 
that is to say, the science of physics and 
chemistry treated experimentally. As a 
means of mental training, and also viewed 
as useful knowledge, this may be con- 
sidered a necessary part of the intel- 
lectual equipment of every educational 
man, and especially so of the officer, whose 
profession in all its branches is daily be- 
coming more and more dependent on 
science.” When statements of this kind 
have been made by some of us in the past, 
nobody has paid much attention; but I 
beg you to observe that the headmaster of 
Eton and the headmaster of St. Paul’s 
school are two of the members of the im- 
portant committee who signed this recom- 
mendation, and it is impossible to ignore 
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it. As to English, the committee say: 
“They have no hesitation in insisting that 
a knowledge of English, as tested by com- 
position, together with an acquaintance 
with the main facts of the history and 
geography of the British Empire, ought 
in future to hold the first place in the ex- 
amination and to be exacted from all 
candidates.” The italics are mine. It 
will be noticed that they say nothing 
about the practical impossibility of ob- 
taining teachers. As to mathematics, the 
committee say: “It is of almost equal 
importance that every officer should have 
a thorough grounding in the elementary 
part of mathematics. But they think that 
elementary mechanics and geometrical 
drawing, which under the name of 
practical geometry is now often used 
as an introduction to theoretical con- 
struction, should be added to this part of 
the examination, so as to ensure that at 
this stage of instruction the practical ap- 
plication of mathematics may not be left 
out of sight.” It seems probable that at 
the end of another five years no average 
boy of fifteen years of age will have been 
compelled to attempt any abstract reason- 
ing about things of which he knows noth- 
ing; he will be versed in experimental 
mathematics, which he may or may not 
call mensuration; he will use logarithms, 
and mere multiplication and division will 
be a joy to him; he will have a working 
power with algebra and sines and cosines ; 
he will be able to tackle at once any 
curious new problem which can be solved 
by squared paper, and he will have no 
fear of the symbols of the infinitesimal 
calculus. When I insist that a boy ought 
to be able to compute, this is the sort of 
computation that I mean. Five vears 
hence it will be called “elementary mathe- 
matics.” Four years ago it was an un- 
orthodox subject called “practical mathe- 
matics,” but it is establishing itself in 
every polytechnic and technical college 
and evening or day science school in the 
country. 

I must not dwell any longer on the 
three essential parts of a good general 
education which lead to the three powers 
which all boys of fifteen ought to possess ; 
power to use books and to enjoy reading; 
power to use mathematics and to enjoy 
its use; power to study Nature sympa- 
thetically. 

When a boy or man of any age or any 
kind of experience enters an engineering 
college and wishes to learn the scientific 
principles underlying a trade or profes- 
sion, how ought we to teach him? Whether 
he comes from a bad or good school, 
whether he is an old or young boy or man, 
approach his intelligence through the 
knowledge and experience he already pos- 
sesses. This principle involves that we 
shall compet the teacher to take the 
pupils point of view rather than the 
pupil the teacher’s; give the student a 
choice of many directions in which he 
may study; let lectures be rather to in- 
struct the student how to teach himself 
than to teach him; show the student how 
to learn through experiment and how to 
use books, and, except for suggestions and 
help when asked for, leave him greatly to 
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himself. If a teacher understands the 
principle he will have no difficulty in 
carrying it out with any class of students. 

It was for such boys that the courses of 
instruction at the Finsbury Technical 
College (the city and guilds of London 
Institute) were arranged twenty-two years 
ago. It was attempted to supply that 
kind of training which ought already to 
have been given at school, together with 
so much technical training as might en- 
able a boy at the end of a two years’ 
course to enter any kind of factory where 
applied science was important, with an 
observing eye, and understanding brain 
and a fairly skillful hand. 

The professors were given a free hand 
at Finsbury, and there were no outside 
examiners. I need not dwell upon the 
courses in chemistry and physics; some 
critics might call the subjects rational 
chemistry and applied physics; they were 
as different from all other courses of 
study in these subjects as the courses on 
rational mathematics and mechanics dif- 
fered from all courses elsewhere. The 
course on mechanics was really one on 
mechanical engineering. There were 
workshops in wood and iron, not to teach 
trades, but rather to teach bovs the prop- 
erties of materials. There were a steam 
engine and a gas engine, and shafting and 
gearing of many kinds, and dynamos 
which advanced students in turn were 
allowed to look after under competent 
men. There was no machine which might 
not be experimented with occasionally. 
Elementary and advanced courses of 
lectures were given; there was an elabo- 
rate system of tutorial classes, where 
numerical and squared paper exercise 
work was done; there were classes in ex- 
perimental plane and solid geometry, in- 
cluding much graphical calculation; boys 
were taught to make drawing-office draw- 
ings in pencil only, and tracings and 
blue-prints, such as would be respected in 
the workshop, and not the ordinary draw- 
ing-class drawings which can not be re- 
spected anywhere; but the most impor- 
tant part of the training was in the 
laboratory in which every student worked, 
making quantitative experiments. An 
offer of a 100-ton testing machine for that 
laboratory was made, but refused; the 
advanced students usually had one op- 
portunity given them of testing with a 
large machine, but not in their own 
laboratory. I consider that there is very 
little educational value in such a ma- 
chine; the student thinks of the great 
machine, and not of the tiny specimen. 
Junior students loaded wires and beams, 
or twisted things with very visible 
weights, and saw exactly what was hap- 
pening, or they studied vibrating bodies. 
Many hours were devoted to experiments 
on a battered, rusty old screw-jack, or 
some other lifting machine, its efficiency 
under many kinds of load being de- 
termined, and students studied their ob- 
servations, using squared paper, as in- 
tently as if nobody had ever made such 
experiments before. There was one piece 
of apparatus, an old flywheel bought at a 
rag and bone shop, to which kinetic energy 
was given by a falling weight, which, I 
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remember, occupied the attention of four 
white-headed directors of electric compa- 
nies in 1882 (evening students) for many 
weeks. A casual first measurement led on 
to corrections for friction and stiffness of 
a cord, and much else of a most interest- 
ing kind. At the end of six weeks these 
gentlemen had gained a most thorough 
computational acquaintance with every 
important principle of mechanics, a 
knowledge never to be forgotten. They 
had also had a revelation such as comes 
to the true experimenter—but that is too 
deep a subject. 

Perhaps teachers in the greater col- 
leges will smile in a superior way when 
they hear of this kind of experimental 
mechanics being called engineering labo- 
ratory work. True it was elementary 
mechanics; but is not every principle 
which every engineer constantly needs 
called a mere elementary principle of me- 
chanics by superior persons? I find that 
these elementary principles are very much 
unknown to men who have passed through 
claborate mathematical studies of me- 
chanics. Students found out in that 
laboratory the worth of formule; they 
gained courage in making calculations 
from formule, for they had found out 
the extent of their own ignorance and 
knowledge. 

At Finsbury there was an excellent one- 
cylinder engine with vaporizing con- 
denser. It drove the workshops and elec- 
tric generators. On a field day it drove 
an electric generator only, and perhaps 
thirty students made measurements. 
Each of them had already acted as 
stoker and engine-driver, as oiler and 
tester of the machinery, lighting fires, 
taking indicator diagrams, weighing coal, 
opening and closing cocks from seven Im 
the morning to ten at night, so that every- 
thing was well known to him. They 
maintained three different steady loads 
for trials of three hours each. They di- 
vided into groups, one from each group 
ceasing to take a particular kind of ob- 
servation every ten minutes and removing 
to another job. All watches were made to 
agree, and each student noted the time 
of each observation. These observations 
were: Taking indicator diagrams, check- 
ing the speed indicator, taking tempera- 
ture of feed water, quantity of feed by 
meter (the meter had been carefully 
checked by gauge notch, and every other 
instrument used by us had been tested 
weeks before), taking the actual horse- 
power passing through a dynamometer 
coupling on the shaft, taking boiler and 
valve-chest pressures and vacuum press- 
ures on the roof and in the engine room, 
weighing coal (the calorific value had 
already been tested), taking the horse- 
power given out by the dynamo, counting 
the electric lamps in use, and so on. 
Each student was well prepared before- 
hand. During the next week he reduced 
his own observations, and some of the re- 
sults were gathered on one great table. 
One lesson that this taught could never 
be forgotten—how the energy of one 
pound of coal was disposed of. So much 
up the chimney or by radiation from 
boiler or steam jacket and pipes; 10 con- 
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densation in the cylinder; to the con- 
denser; in engine friction; in shaft fric- 
tion, ete. I can not imagine a more im- 
portant lesson to a young engineer than 
this one taught through a common work- 
ing engine. The students had the same 
sort of experience with a gas engine. I 
need hardly say how important it was 
that the professor himself should take 
charge of the whole work leading up to, 
during, and after such a field day. 

The difficulty about all laboratory ex- 
ercise work worth the name is that of 
finding demonstrations and assistants 
who are wise and energetic. Through 
foolishness and laziness the most beauti- 
ful system becomes an unmeaning 
routine, and the more smoothly it works 
the less educational it is. In England 
just now the curse of all education is the 
small amount of money available for the 
wages of teachers—just enough to attract 
mediocre men. 

No kind of engineering has developed 
so rapidly as the electrical. Why, it was 
at the meeting here in Belfast twenty- 
eight years ago (I remember, for I was 
a secretary of section A that year, and 
took the machine to pieces afterward in 
Lord Kelvin’s laboratory) that there was 
exhibited for the first time in these 
islands a small Gramme machine. This 
handmaid of all kinds of engineering is 
now so important that every young en- 
gineer may be called uneducated who 
has not had a training in that kind of 
mechanical enginecring which is called 
electrical engineering. Thus it will be 
found that in every electrical engineering 
laboratory the elementary principles are 
made part of a pupil’s mental machinery 
by many quantitative experiments, and 
nobody suggests that it is mere elementary 
phvsics which is being taught—a sugges- 
tion often enough made about the work 
in my mechanical laboratory. When 
students know these elementary principles 
well, they can apply their mathematics to 
the subject. As they advance in knowl- 
edge they are allowed to find out by their 
own experiments how their simple 
theories must be made more complex in 
real machines. Their study may be very 
complete, but, however much mathe- 
matics and geographical calculation may 
come in, their designs of electrical ma- 
chinery are really based upon the knowl- 
edge acquired by them in the electrical 
and mechanical laboratories. 

The electrical engineer has an enor- 
mous advantage over other enginecrs; 
everything lends itself to exact calcula- 
tion, and a completed machine or any of 
its parts may be submitted to the most 
searching electrical and magnetic tests, 
since these tests, unlike those applied by 
‘other engineers, do not destroy the body 
tested. But for this very reason, as a 
finished product, the electrical engineer 
can not have that training in the exercise 
of his judgment in actual practical work 
after he leaves a college that some other 
engineers must have. In tunneling, 
earthwork and building, in making rail- 
ways and canals, the engineer is su- 
premely dependent on the natural condi- 
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tions provided for him, and these condi- 
tions are never twice the same. There 
are no simple laws known to us about the 
way in which sea and river currents will 
act upon sand and gravel, and engineers 
who have had to do with such problems 
are continually appealing to Nature, 
continually making observations and 
bringing to bear upon their work all 
the knowledge and habits of thought 
that all their past experience has 
given them. I do not know that there 
is any job which a good teacher would 
have greater pleasure in undertaking 
than the arrangement of a laboratory in 
which students might study for them- 
selves such problems as come before rail- 
way, canal, river, harbor and coast-pro- 
tection engineers; there is no such labo- 
ratory in existence at the present time, 
and in any case it could only be of use in 
the way of mere suggestion to an en- 
gineer who had already a good knowledge 
of his profession. 

Most of the students were preparing 
for electrical or mechanical engineering, 
and therefore we thought it important 
that nearly every professor or demon- 
strator or teacher should be an engineer. 
I know of nothing worse than that an en- 
gineering student should be taught mathe- 
matics or physics or chemistry by men 
who are ignorant of engineering, and 
yet nothing is more common in col- 
leges of applied science. The usual 
courses are only suitable for men 
who are preparing to be mere mathema- 
ticlans, or mere physicists, or mere 
chemists. Each subject is taken up in a 
stereotyped way, and-it is thought quite 
natural that in one year a student shall 
have only a most elementary knowledge 
of what is to the teacher such a great 
subject. The young engineer never 
reaches the advanced parts which might 
be of use to him; he is not sufficiently 
grounded in general principles; his whole 
course is only a preliminary course to a 
more advanced one which there is no in- 
tention of allowing him to pursue, and, 
not being quite a fool, he soon sces how 
useless the thing is to him. The pro- 
fessor of chemistry ought to know that 
until a young engineer can calculate ex- 
actly by means of a principle, that prin- 
ciple is really unknown to him. For ex- 
ample, take the equation supposed to be 
known so well— 

2H, + O, = 21,0. 

Tt is never understood by the ordinary 
elementary chemical student who writes 
it down so readily. Every one of the six 
cunning ways in which that equation con- 
veys information ought to be as familiar 
to the young engineer as they are, or 
ought to be, to the most specialized 
chemist. Without this he can not com- 
pute in connection with combustion in 
gas and oil engines and in furnaces. But 
I have no time to dwell on the importance 
of this kind of exact knowledge in the 
education of, an engineer. 

Mathematics and physics and chem- 
istry are usually taught in water-tight 
compartments, as if thev had no connec- 
tion with one another. In an engineering 
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college this is particularly bad. Every 
subject ought to be taught through illus- 
trations from the professional work in 
which a student is to be engaged. An 
engineer has been wasting his time if he 
is able to answer the questions of an ordi- 
nary examination paper in chemistry or 
pure mathematics. The usual mathe- 
matical teacher thinks most of those very 
parts of mathematics which to an ordi- 
nary man who wants to use mathe- 
matics are quite valueless, and those parts 
which would be altogether useful and 
easy enough to understand he never 
reaches, and, as I have said, so it is also 
in chemistry. Luckily, the physics pro- 
fessor has usually some small knowledge 
of engineering; at all events he respects 
it. When the pure mathematician is com- 
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he loves to teach mechanics, he is apt 
scornfully to do what gives him least 
trouble, namely, to give as “mechanics” 
that disguised pure mathematics which 
forms ninety per cent of the pretence of 
theory to be found in so many French ` 
and German books on machinery. As 
pure mathematical exercise work it is 
even meaner than the stupid exercises in 
school algebras; as pretended engineering 
it does much harm because a student does 
not find out its futility until after he has 
gone through it, and his enthusiasm for 
mathematics applied to engineering prob- 
lems is permanently hurt. But how is a 
poor mathematical professor who dislikes 
engineering feeling like Pegasus har- 
nessed to a common wagon—how is he to 
distinguish good from evil? He fails to 
sce how worthless are some of the books 
on “theoretical mechanics,” written by 
mathematical coaches to enable students 
to pass examinations. An engineer teach- 
ing mathematics would avoid all futili- 
ties; he would base his reasoning on that 
experimental knowledge already possessed 
by a student; he would know that the 
finished engineer can not hope to remem- 
ber anything except a few general prin- 
ciples, but that he ought to be able to 
apply these, clumsily or not, to the solu- 
tion of any problem whatsoever. Of 
course he would encourage some of his 
pupils to take up Thomson and Tait, or 
Rayleigh’s “sound,” or some other class- 
ical treatise as an advanced study. 

Not only do I think that every teacher 
in an engineering college ought to have 
some acquaintance with engineering, but 
it seems to me equally important to allow 
a professor of engineering, who ought, 
above all things, to be a practical en- 
gineer, to keep in touch with his profes- 
sion. A man who is not competing with 
other engineers in practical work very 
quickly becomes antiquated in his knowl- 
edge; the designing work in his drawing 
office 1s altogether out of date; he lectures 
about old difficulties which are troubles 
no longer; his pupils have no enthusiasm 
in their work because it is merely aca- 
demic and lifeless; even when he is a man 
distinguished for important work in 
the past his students have that kind of 
disrespect for his teaching which makes 
it useless to them. If there is fear that 
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too much well-paid professional work will 
prevent efficiency in teaching, there is no 
great difficulty in applying a remedy. 
One most important fact to be borne 
in mind is that efficient teachers can not 
be obtained at such poor salaries as are 
now given. An efficient laborer is worthy 
of his hire; an inefficient laborer is not 
worthy of any hire, however small. 
Again, there is a necessity for three times 
as many teachers as are usually provided 
in England. The average man is in 
future to be really educated. This means 
very much more personal attention, and 
from thoughtful teachers. | 
Advocacy of teaching of the kind that 
was given at Finsbury is often met by the 
opposition, not only of pure mathema- 
ticians and academic teachers, but I am 
sorry to say also of engineers. The aver- 
age engineer not merely looks askance at, 
he is really opposed to the college train- 
ing of engineers, and I think, on the 
whole, that he has much justification for 
his views. University degrees in en- 
gineering science are often conferred 
upon students who follow an academic 
course, in which they learn little except 
how to pass examinations. The graduate 
of to-day, even, does not often possess the 
three powers to which I have referred. 
He is not fond of reading, and therefore 
he has no imagination, and the idea of 
an engineer without imagination is as 
absurd as Teufelsdréch’s notion of a cast- 
iron king. He can not really compute, in 
spite of all his mathematics, and he is 
absurdly innocent of the methods of the 
true student of Nature. This kind of 
labeled scientific engineer is being manu- 
factured now in bulk because there is a 
money value attached to a degree. He is 
not an engineer in any sense of the word, 
and does not care for engineering, but he 
sometimes gets employment in technical 
colleges. He is said to teach when he is 
really only impressing upon deluded 
pupils the importance of formule, and 
that whatever is printed in books must be 
true. The real young engineer, caught 
in this eddy, will no doubt find his way 
out of it, for the healthy experience of the 
workshop will bring back his common 
sense. For the average pupil of such 
graduates there is no help. If he enters 
works, he knows but little more than if 
he had gone direct from school. He is 
still without the three qualifications which 
are absolutely necessary for a young en- 
gineer. He is fairly certain to be a 
nuisance in the works and to try another 
profession at the end of his pupilage. But 
if it is his father’s business he can make 
a show of knowing something about it, 
and he is usually called an engineer. 
' Standardization in an industry usually 
means easier and cheaper and better 
manufacture, and a certain amount of it 
must be good even in engineering, but 
when we see a great deal of it we know that 
in that industry the true engineer is dis- 
liked. I consider that in the scholastic 
industry there has been far too much 
standardization. Gymnasien and poly- 
technic systems are standardized in Ger- 
many, and there is a tendency to import 
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them into England; but in my opinion 
we are very far indeed from knowing any 
system which deserves to be estandard- 
ized, and the worst we can copy is what 
we find now in Germany and Switzerland. 
What we must strive for is the discovery 
of a British system suiting the British 
boy and man. And if it were possi- 
ble to make the average English boy of 
nineteen pas such a silly school-leaving 
examination as the German boy, and to 
pass through a polytechnic, I am quite 
sure that there would be little employ- 
ment among common-sense English en- 
gineers for such a manufactured article. 
But is it possible that British boys could 
be manufactured into such obedient aca- 
demic machines, without initiative or in- 
vention or individuality, by teachers who 
are none of them engineers? No, we must 
have a British system of education. We 
can not go on much longer as we have 
done in the past without engineering edu- 
cation, and, furthermore, it must be such 
as to commend itself to employers. Of 
my Finsbury studentes I think I may say 
that not one failed to get into works on 
a two or three years’ engagement, re- 
ceiving some very small wage from the 
beginning and without paying a pre- 
mium. To obtain such employment was 
obviously one test of fitness to be an en- 
gineer, because experienced men thought 
it impossible. One test of the system was 
the greater ease with which new men ob- 
tained employment in shops which had 
already taken some of our students. It 
is certainly very difficult to convince an 
employer that a college man will not be 
a nuisance in the shops. 

To have any good general system the 
employers must cooperate. Much of the 
training is workshop practice, and it can 
not be too often said that this is not to be 
given in any college. The workshop in a 
college serves a quite different purpose. 
Now, how may the practice best be given? 
When I attended this college in winter 
I was allowed to work in the Lagan 
foundry in summer. In Japan the ad- 
vanced students did the same thing; they 
had their winter courses at the college, 
and the summer was spent in the large 
government workshops; the system 
worked very well indeed. In Germany, 
recently, the great unions of manufac- 
turers made facilities for giving a year 
of real factory work to the polytechnic 
students, but it seems to me that these 
men are much too old for entrance to 
works, and, besides, a year is too short a 
time if the finished product is to call 
itself a real engineer. Possibly the 
British solution may be quite different 
from any of these. A boy may enter 
works at fourteen on leaving a primary 
school, or not later than sixteen on leav- 
ing a secondary school. In either case he 
must have the three powers to which I 
have already referred so often: It will be 
recognized as the duty of the owners of 
works to provide, either in one large 
works or near several works, in a well- 
equipped school following the Finsbury 
principle, all the training in the prin- 
ciples underlying the trade or profes- 
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sion which is necessary for the engineer. 
And now I want to call your attention 
to a new phenomenon. Over and over 
again has attention been called to the fact 
that the engineer has created what is 
called “modern civilization,” has given 
luxuries of all kinds to the poorest peo- 
ple, has provided engines to do all the 
slave labor of the world, has given leisure 
and freedom from drudgery, and chancea 
of refinement and high thought and high 
emotion to thousands instead of unite. 
But it is doing things more striking still. 
Probably the most important of all things 
is that the yoke of superstitions of all 
kinds on the souls of men should be lifted. 
The study of natural science is alone able 
to do this, but education through natural 
science for the great mass of the people, 
even for the select few, called the dis- 
tinguishd men of the country, has been 
quite impossible till recently. I say that 
it is to engineers that the world owes the 
possibility of this new study becoming 
general. In our country nearly all dis- 
coveries come from below. The leaders 
of science, the inventors, receive from a 
thousand obscure sources the germs of 
their great discoveries and inventions. 
When every unit of the population is 
familiar with scientific ideas, our leaders 
will not only be more numerous, but they 
will be individually greater. And it is 
we, and not the schoolmasters, who are 
familiarizing the people with a better 
knowledge of Nature. When men can 
hardly take a step without seeing steam 
engines, and electromotors, and tele- 
graphs, and telephones, and steamships, 
with drainage and waterworks, with rail- 
ways and electric tramways and motor 
cars; when every shop window is filled 
with the products of engineering enter- 
prise, it is getting rather difficult for 
people to have any belief in evil spirits 
and witchcraft. 

All the heart-breaking preaching of en- 
thusiasta in education would produce very 
little effect upon an old society like that 
of England if it were not for the en- 
gineer. He has produced peace. He is 
turning the brown desert lands of the 
earth into green pastures. He is pro- 
ducing that intense competition among 
nations which compels education. If 
England has always been the last to begin 
reform, she has always been the most 
thorough and steadfast of the nations 


on any reform when once she has 
started on it. Education, pedagogy, 
iS a progressive science; and who 


am I that I should say that the system of 
education advocated by me is that which 
will be found best for England? In the 
school education of the average boy or 
man, England has as yet had practically 
no experience, for she has given no real 
thought to it. Yet when she does, I feel 
that although the Finsbury scheme for 
engineers may need great improvement, it 
contains the germ of that system which 
must be adopted by a race which has 
always learned through trial and error, 
which has been led less by abstract prin- 
ciples or abstract methods of reasoning 
than any race known in history. 
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Machine Tool Progress—IlI. 


HE first application of the turret 
that I remember was the in- 
genious devices made for the 

United States Government by the 
Ames Manufacturing Company for oper- 
ations on gun stocks. They were wood- 
working machines, but had the ele- 
ments of the present iron-working turret. 
The barrel-bedding machine had a rack 
of vertical spindles, successively moved by 
hand into operative position. 

In the lock-bedding machine this rack 
of spindles was arranged in a circle which 
was ratcheted successively into working 
position, each spindle provided with a 
tool for its special cut. Then came the 


grouping of tool-holding spindles, re- 
sembling a gatling gun in appearance as 
much as anything, in which the spindles 
were brought into line with a ratchet 
and the sliding spindles were propelled 
to their work by means of a rack recipro- 
cating in what might be called a tail stock. 
This device worked very well, and the 
application of power was direct and scien- 
tific, but there was no room for large 
tools, and this construction soon gave 
place to the vertical turret which we use 
so generally to-day. 

Applied to a lathe or as a part of a 
chucking machine it has immensely 
facilitated short turning operations where 
duplication of parts is the question. 

Economical, not only on account of 
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convenience in handling by virtue of the 
facility with which the different tools 
are brought into action, but also on ac- 
count of proper distribution of cut as a 
stock-removing factor the turret changed 
a lathe into a manufacturing tool with a 
jump at last. 

The complete screw machine, the most 
distant relation of the lathe, is the best 
adapted to duplication of parts and the 
least useful for general work. Its hollow 
spindle spring chuck and wire feed, its 
bed devoted solely to the support of a 
turret, a head and a practically fixed 
cross-slide, which is the style of the 
lighter machines, make of it a highly 


specialized design, which has done more, 
perhaps, than any other tool to ac- 
count for the enormous difference in 
price between mechanical products regu- 
larly catalogued and the cost of a single 
piece of special construction. The first 
screw machines were of small size. The 
name is significant—screw machine, ma- 
chine for making screws; the term wire 
feed also suggests the small size of the 
stock operated upon. Sounds a little 
odd now to define the mechanism that 
controls the movement of a four-inch bar 
of round steel as a wire feed; but the rea- 
son is obvious—force of habit. The 
screw machine grew almost too large in 
some cases to be handled like smaller ma- 
chines, power feed was applied to the tur- 


ret, a carriage was inserted between that 
important member and the head, and 
while these additions were being made to 
the heavier machines the smaller ones 
were being used as the foundation of the 
automatic machine. And this was one of 
the cleanest and most practical of meta- 
morphoses ; the leg patterns were changed, 
a horizontal shaft was adapted to carry 
ordinary pulleys upon whose peripheries 
were screwed the cams for controlling the 
spring chuck and wire feed, the cross- 
slide and the turret, all done almost with- 
out a change in the original machine. 
We are indebted to the Pratt & Whit- 
ney Company and the Hartford Machine 
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Screw Company for the pioneer work in 
this line. 

Each machine adapted, as it is, to pro- 
duce the same character of work as the 
other, has its distinct field. 

The regular machine applies where the 
plant is small or where the screw machine 
work of a large plant is a small propor- 
tion of the whole. An active man, when 
he is on piecework especially, can beat 
the automatic, then again changes of 


` work can de set up far more readily. But 


as a good man, on the other hand, can keep 
a dozen or more automatics running, it is 
easy to see which machine is preferable 
where uniformity and quantity of prod- 
uct are the factors. 

Thus we have at one end of the line the 
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engine lathe and at the other the auto- 
matic screw machine, and good mechan- 
ics have been trying, with latterly good 
results, to unite as far as possible the 
adaptability of the lathe and the high 
economy of the screw machine, and the 
result is the flat turret lathe of Jones & 
Lamson and the turret machines of the 
Garvin Machine Company and the Ameri- 
can Turret Lathe Company. This de- 
velopment has resulted largely from the 
modification of turret tools, which in- 
clude, in the full equipment, universal 
die-holders and tool-holders. Formerly 
each die meant a separate turret 
tool; each turning size a box tool whose 
depth was always limited as against 
a combination tool, in whose length of 
twenty inches turning tools of any shape 
are as easily set as lathe tools can be 
placed at any longitudinal spacing de- 
sired. 

In these machines the turret is pro- 
vided with regular lathe feeds, and so 
designed as to allow a long piece of work 
to pass entirely through it. Here we have 
a type of screw machine that it will pay 
to set up for a few pieces of a kind. 
Times have changed since the day that 
Chordal’s negro engineer was discovered 
boring out a cylinder with a grate bar. 

As a comparatively few years were re- 
quired to evolve the automatic screw ma- 
chine from the lathe, so was the perfected 
milling machine a rapidly growing sprout 
from the planer. As in the-lathe, the 
principle has never changed, so in the 
planer it is practically the same. Im- 
mensely increased in weight, these are of 
practically the same form as in the early 
days of the tool. The screw has been 
largely replaced by the rack for propelling 
the table, but there are still a great num- 
ber of screw planers doing good service, 
and a very good modern example of the 
type is the Sellers planer, in which the 
table is driven by a worm and rack de- 
vice, which is a modification of the screw. 

The planer went through the same 
course of growth and improvement as 
the lathe, until it came to the question 
of distribution of cut and convenience of 
handling, and then form changed entirely 
and the Lincoln miller appeared, which 
design was appreciatively adopted by 
many tool builders, and produced in great 
numbers up to the present day. It is a 
popular type for straightaway cuts—stiff, 
inexpensive, rigid by virtue of its sub- 
stantial tail support and easily adjustable 
to compensate for diminishing diameter 
of cutter due to grinding. Its best work 
is done, ‘however, on surface cuts, and the 
call for a machine which the workman 
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could get around three sides of inspired 
the knee type of machine, and this bears 
the relation to the Lincoln type which the 
shaper bears to the planer. Strangely 
enough, one of the first knee ma- 
chines was a Universal and is pro- 
duced in large numbers by its manu- 
facturers, Brown & Sharpe, who for 
seventeen years had a monopoly of 
the swivel base which, with the divid- 
ing head, forms the distinguishing fea- 
ture of the Universal machine. Many 
modifications of the knee machine are 
now in the market, more or less adapted 
to special requirements. The range of 
the Universal machine has been widened 
by the continual addition of convenient 
devices, such as rack-cutting attachments, 
auxiliary high-speed spindles—spindles 
disposed vertically—swivel vises, auto- 
matic feeds in every direction, spring 
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land Electric Corporation for power dis- 
tribution, says the London Electrician. 
The district which the company has ac- 
quired for its operations forms roughly a 
semi-circle, with the power-house at its 
centre, and contains, in addition to a 
network of tramways which takes its cur- 
rent from the company, numerous works 
which should before long abandon their 
present steam driving in favor of elec- 
tric driving. The radius over which the 
company supplies is about seven miles, 
which may fairly be taken as the maxi- 
mum over which underground electric 
power would be economical in view of the 
cheapness of coal over the district. The 
generating station is conveniently located 
on the Birmingham Navigation Com- 
pany’s canal, from which a small basin 
has been diverted for the purpose of load- 
ing and unloading barges directly to the 
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chucks, until the number of parts arrayed 
around the machine in the trade cuts, as 
legitimate parts of the machine’s regular 
equipment, make quite a machine shop 
in themselves. 


é 


< 

The Midland Electric Power Dis- 

tribution. 

The ideal system of economical power 
distribution, when the engineer is depend- 
ent upon coal for furnishing the energy in 
the first instance, is to have the power sta- 
tion at the pits mouth, and supply a dis- 
trict forming a circle, whose centre is the 
power-house. This condition will be 
almost fulfilled in the case of the Mid- 


coal conveyor. This is a Hunt chain con- 
veyor, with a coal and ash elevator. Coal 
is loaded directly from the barge by a 
skip, which is elevated by a two-phase 
motor and automatically tipped into a 
large hopper, from whence it is carried to 
the bunkers over the top of the boilers. 
The boiler house at present includes eight 
Babcock & Wilcox boilers, arranged in 
pairs, each boiler having an evaporative 
capacity of 12,000 pounds of water from 
and at 212 degrees Fahrenheit. The 
boilers are fitted with Babcock & Wilcox 
chain grate stokers and superheatere. 
The chimney is 120 feet high and nine 
feet six inches inside diameter, with fire- 
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brick lining. Provision is made for fans 
to produce induced draught when this 
shall be needed. The engine room con- 
tains two 800-kilowatt alternators and 
one 1,500-kilowatt alternator. Space is 
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outside of the oil chamber breaks contact 
first. The final break is in shunt with 
this and takes place at seven blades within 
an oil vessel, each of the blades joining 
with a corresponding tip contact fixed to 
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reserved for two more of the larger size, 
and sufficient land is reserved to lengthen 
the engine room three or four times. The 
alternators generate two-phase current 
directly at 7,000 volts. All three are 
Ferrati’s make, the two smaller ones 
being driven by a Ferrati engine, the 
larger by a Yates & Tom engine. Both 
engines are of the vertical cross-com- 
pound type, the Ferrati engine running 
at 166 revolutions per minute and the 
Yates & Tom at ninety revolutions per 
minute. The dynamos differ but slightly 
in general design from the standard Fer- 
rati. The armatures are tunnel wound, 
the windings being cotton covered and 
placed in micanite tubes. The magnets 
have cast-steel pole-shoes, and the magnet 
coils are wound with insulated copper 
strip on edge. A frequency of fifty cycles 
per second has been adopted. Each unit 
is capable of working continuously at 
twenty-five per cent overload, with a 
power-factor of 0.8. At present the plant 
is running non-condensing, and independ- 
ent surface condensers having 20,000 
square feet of cooling surface have been 
provided for each engine. The switch- 
board embodies the latest practice in high- 
voltage systems. The switch gear includes 
cil-brake switches of entirely new design 
and a modification of the Ferrati oil- 
brake fuse. The switches operate on the 
divided break system. The main contact 


the interior of the vessel, constituting, as 
it were, a double break, so that a spark is 
divided among fourteen breaks in series, 
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1,000 kilowatts, and are intended for 
alternating-current pressure between 
7,000 and 15,000 volts. The fuses have 
four breaks in parallel, the fuse wires in 
each case being bridged over the top of a 
pair of upright porcelain tubes. The 
main body of the apparatus is made up of 
a porcelain holder provided with a handle 
at the front for removing and replacing 
the fuse. Into this holder a gun-metal 
fitting is cemented, containing the neces- 
sary contacts for operating the fuse. When 


in position, the porcelain tubes just touch 
one another at the top, and across these 
joints the fuse wires are stretched and 
soldered to the ends of a flexible copper 
strip. These strips, when drawn out to 
their full extent, wind up springs on the 
barrel of the spindle, and as soon as the 
fuse melts each strip is quickly pulled 
down into the oil with which both tubes 
and porcelain box are filled. When it is 
required to replace the fuse while in oper- 
ation, a short-circuiting device can be 
fitted above the fuse itself. The two 
phases of the plant are quite independent 
on each dynamo. A pair of lead-covered 
concentric cables lead up from each ma- 
chine to the switchboard, rising vertically - 
from below. The construction of the 
switchboard is very substantial. The 
framework of the board is divided into 
compartments into which the switches 
are run, making contact with clips. 
These fuses are also enclosed in 
separate insulating contacts, which 
prevents the passage of any arc 
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and all under oil. The switch is operated 
by a spring. In switching on there is a 
synchronizing contact at half cock. The 
box containing the oil and shunt blade 
is of porcelain and quite covered in. These 
switches have a .maximum capacity of 


bebween the contact jaws themselves. 
There are two switchboards in addition 
to the main board—one for the meters 
and the other for local distributing cir- 
cuits. Details of the extra high-pressure 
oil-brake switch and oil-brake fuse are 
shown. 


592 


ELECTRICAL 


REVIEW 


Vol. 41—No. 18 


Photometry and Illumination. 


Papers and Discussion at the One Hundred and Sixty-Ninth Meeting of the American Institute of 


HE regular monthly mecting of the 
American Institute of Electrical 
Engineers was held in New York 

city, Friday evening, October 24. The 
secretary announced the election of thirty- 
five associates. 

Mr. T. C. Martin, chairman of the 
John Fritz medal committee, reported 
what had been accomplished at the recent 
meeting of that committee. This medal 
is to be awarded for original and meri- 
torious work of a technical nature, the 
idea having had its inception last year. 
The sympathy with which this has been 
received has been very encouraging. At 
the meeting of the committee, the prog- 
ress which had been made was gone over, 
and it was found that sufficient money 
had been subscribed to assure the success 
of the undertaking. Mr. Fritz, who is 
the oldest iron master in this country, is 
now in his eightieth year, and this is to 
be signalized by the foundation of this 
medal and by a John Fritz medal ban- 
quet, to be held at the Waldorf-Astoria, 
New York city, October 31. Much satis- 
faction was felt from the fact that $6,000 
had been subscribed to this by electrical 
engineers. The amount in hand was suf- 
ficient to assure the presentation cach 
vear of a gold medal valued at $100. The 
award of this will be made by a committee 
formed of four members of each of the 
four engineering societies—the American 
Institute of Electrical Engincers, the 
American Society of Mechanical En- 
gineers, the American Institute of Min- 
ing Engineers and the American Socicty 
of Civil Engineers. The committee from 
the American Institute of Electrical En- 
gineers will consist of the president and 
the three preceding presidents. For this 
year these members will be Mr. Charles 
F. Scott, Mr. Charles P. Steinmetz, Mr. 
Carl Hering and Dr. A. E. Kennelly. This 
is the first time that these enginecring 
socicties have acted together, and this in 
itself is a matter for congratulation. Mr. 
Martin expressed the wish not only to see 
this medal awarded to an electrical en- 
gineer in the near future, but he hoped 
that similar medals would be established 
bv the Institute. 

The subject for the evening—*Pho- 
tometry and Illumination’—was then 
briefly. introduced by President Scott. 
No attempts at improving the means of 
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illumination were made until about 100 
years ago. Progress was slow and the 
illumimants inadequate. Our ancestors 
were satisfied with candles and, more re- 
cently, oil lamps and gas. The electric 
light has been introduced only within the 
last twenty-five years. 

Our means of measuring light are 
most unsatisfactory. We sell gas by the 
volume and electric light by the current, 
neither quantity having any definite re- 
lation to the amount of light secured. 


This unfortunate condition is empha- ` 


sized by the fact that electrical energy, 
although so intangible, is measured most 
accurately, and the standards are excel- 
lent. Measurements of light are difficult, 
inaccurate, unsatisfactory and inadequate, 
the principal difficulty arising from the 
fact that light is recognized by a physi- 
ological effect and can be determined by 
no physical measurements. When the 
late Professor Henry A. Rowland was 
asked what would be the best method of 
determining the suitability of the alter- 
nating-current arc lamp, he said: “Let 
an old lady try to read by it and see if 
it hurts her eyes.” Although at first this 
seems unscientific, it is really based upon 
the only true method of determining 
illumination. Mr. Scott emphasized the 
fact that, in comparing different illumi- 
nants, it is necessary to measure the total 
output of each. He thought that the dif- 
fusion and distribution curves were not 
what should be considered. What was 
wanted was effectiveness. All methods 
of producing light are wasteful. The 
distribution is unsatisfactory, and the 
only correct comparison that can be made 
is the effect. 

© Professor Charles P. Matthews then 
read his paper on “An Integrating Pho- 
tometer for Glow Lamps and Sources of 
Like Intensity.” This was well received, 
and created a great deal of interest and 
praise. The paper appears in full in 
other columns of this issue. 

This was followed by Mr. Douglass 
Burnett’s paper on “Distributed Light- 
ing.” Mr. Burnett said in part that 
papers already presented to the Institute 
on this subject had attracted attention to 
the possibility of reducing the general 
considerations which they propound to a 
more scientific and exact basis than has 
yet appeared. Commercially speaking, 


instances are few where the raw material 
is the finished product. The necessity of 
manipulating sources of light to practical 
ends has been realized for many centuries. 
Photometric studies have been concerned 
with sources of light, their production, 
comparison and standardization, their in- 
tensity, quality and characteristics, and 
with the instruments for measuring. 
Most of the work has been carried on in 
rooms, for which practical conditions 
have been excluded. Attention was called 
to the necessity of determining the con- 
ditions existing at illuminating surfaces, 
and not those existing at the primary 
source of light. No light is useful until 
it impinges on something, and distributed 
sources of light and diffusing surfaces are 
always present in actual lighting. Light 
from our common illuminants should 
always be distributed, and a number of 
methods are being used to-day in which 
the light itself is concealed, the light 
being diffused and reflected from other 
bodies. The author then considered the 
distribution of light as effected by re- 
flection and radiation, and thought it was 
possible in some measure to calculate 
this quantity along an illuminated sur- 
face. A fundamental law in this connec- 
tion is that illumination from independ- 
ent sources may be arithmetically added 
to determine the resultant illumination. 
The author thought that it was not cor- 
rect to plot the intensity curves of the 
lamp, as the impression they conveyed 
was false. He thought that the curves 
to be plotted were those along which the 
lighting is equal at any point. These 
curves he called “isophotals.” Curves of 
this character have been published by 
Weber. There were a number of pho- 
tometers suitable for measuring the in- 
tensity of the illumination on a surface. 
The author then described his instrument 
which had been designed for measure- 
ments of this kind, and stated the pre- 
cautions necessary in its use. It is 
thought that hereafter practical require- 
ments can be more clearly specified by 
the assistance of some such instrument. 

Mr. John T. Marshall then described 
“The Evolution of the Sliding Scale Pho- 
tometer,” which is now being used at a 
number of lamp factories, the advantages 
of the photometer lying in the fact that 
no electrical measuring instruments are 
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required, and one reading is sufficient to 
determine the proper voltage of any 
lamp. ' 

Dr. Clayton H. Sharp then presented a 
paper upon “The Commercial Accuracy of 
Photometrical Measurements.” The term 
“practical accuracy”? was first considered, 
and it was shown that ordinarily an accu- 
racy of two per cent was sufficient in 
practical work, and the purpose of this 
paper was to enquire whether photometri- 
cal measurements conformed in general 
to the requirements of commercial accu- 
racy. There seems to be a widespread 
feeling that such is not the case. Itis un- 
doubtedly true that a certain amount of 
skill and practice is required to make good 
photometrical measurements, and that 
certain precautions must be taken, the 
neglect of which will vitiate such meas- 
urements, and it is the business of a 
photometrist to have such skill and to be 
familiar with such precautions. The fact 
that bad photometrical measurements 
have been made does not argue that this 
class of measurements is of itself unre- 
liable. Photometrical measurements are 
divided into three general classes—First, 
those in which the primary or unit of 
luminous intensity is used to calibrate 
secondary standards of the same. The re- 
sults of these measurements are involved 
in the uncertainty connected with the pro- 
duction of the primary standards. The 
second class of measurements comprises 
the calibration of working standards by 
reference to the original secondary stand- 
ards. This is a class of work which can 
be carried out to the highest degree of 
accuracy. The third class includes com- 


mercial measurements of sources of light. 
by reference to working standards, and 


here speed is an important factor. To 
ascertain if a good commercial accuracy is 
obtainable, a series of experiments was 
carried out in the lamp testing bureau. 
The results of these experiments are 
given, and it is shown that accurate work 
can be done, and that the error need not 
be greater than the allowable two per cent. 
The author summarized his paper as fol- 
lows: Primary standards of luminous in- 
tensity, whatever may be their short- 
comings from the point of the physicist, 
are sufficiently accurate for commercial 
purposes. These standards can be copied to 
as high a degree of accuracy as is desired. 
Rapid photometrical measurements can be 
made with all the accuracy required for 
commercial purposes. In the case in 
which the photometrical measurements 
are in the worst repute; namely, in the 
photometry of the arc, the chief fault lies 
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in the varying nature of the quantity 
which it is sought to measure, rather than 
with available methods of measuring the 
same. : 

The discussion was opened by Dr. E. L. 
Nichols, of Cornell University, who em- 
phasized the value of Professor Mat- 
thews’s instrument, which enabled the 
mean spherical candle-power to be deter- 
mined by one measurement. Lamps 
should be rated by their mean spherical 
candle-power, but previous methods of 
determining this quantity were so labori- 
ous that it has become customary to re- 
quire only the mean horizontal candle- 
power. Dr. Nichols then called atten- 
tion to the importance of studying illu- 
mination rather than intensity and de- 
scribed a room which had been set aside 
at Cornell for this purpose. In this room 
lights can be distributed in any manner 
desired, the covering of the wall can be 
changed at pleasure, and the illumina- 
tion at various parts of the room deter- 
mined by measurements made at these 
points. In this work, the Weber photom- 
eter had been used. 

Mr. L. B. Marks showed that the In- 
stitute consistently recommended the use 
of the mean spherical candle-power in 
rating lamps, and that the National Elec- 
tric Light Association had admitted the 
value of this rating, but, since its de- 
termination was tedious, had agreed upon 
the mean horizontal candle-power as a 
satisfactory rating. The speaker pointed 
out that the objection which might be 
made to the mean spherical rating was 
that the public would not be satisfied, as 
lamps rated in this way have a smaller 
output. He thought that this difficulty 
could be met by rating the lamp in some 
other way. The present rating of a six- 
teen-candle-power lamp is entirely arbi- 
trary, and some other unit could be sub- 
stituted. The same objection has been 
made to the enclosed are lamp, and it has 
taken three years to overcome it. Mr. 
Marks did not think there could be any 
doubt but what the mean spherical rating 
must also be taken, in view of the fact 
that large companies are at the present 
time requiring this rating in their speci- 
fications. He warmly praised the instru- 
ment constructed by Professor Matthews, 
and thought that its use in determining 
the value of new forms of illuminants 
would be very great. The means adopted 
by Professor Matthews for correcting the 
inequalities of the cosine law and in- 
equalities in the mirrors was very pretty 
and ingenious. 

Mr. W. S. Howell then stated that the 
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Jamp testing bureau had tested this in- 
strument and had decided to use it. 

Mr. F. S. Smith thought that lamp 
makers, as well as lamp users, were in- 
debted to Professor. Matthews for his 
valuable instrument. 

Dr. E. B. Rosa stated that the National 
Bureau of Standards had not as yet taken 
up photometrical work, but they hoped to 
do so as soon as the buildings were com- 
pleted, when the question of standards 
would be carefully studied. 

Mr. Calvin W. Rice expressed his ap- 
preciation of the instrument and empha- 
sized the fact that our present primary 
standards are unsatisfactory, and that 
better ones are needed. He presented a 
brief communication from Mr. A. J. 
Wurts, suggesting a room photometer 
such as had already been described by 
Professor Nichols, as, in the author’s 
opinion, this would furnish the only sat- 
isfactory method of determining illumi- 


nation. 

Mr. W. J. Hammer suggested the use 
of selenium cells in work of this character. 

Professor Matthews expressed special 
satisfaction with Dr. Sharp’s paper, and 
stated that photometrical measurements 
were not necessarily inaccurate, but that 
much depended upon the skill of the ob- 
server. 

The discussion was participated in by 
Dr. S. W. Stratton, Mr. Luther Stier- 
inger, Professor H. J. Ryan and Presi- 
dent Scott. 


AN INTEGRATING PHOTOMETER FOR GLOW 
LAMPS AND SOURCES OF LIKE 
INTENSITY. 

BY CHARLES P. MATTHEWS, 

In a previous paper*, I have described 
an equipment designed for the photomet- 
ric study of arc lamps. .The most valu- 
able feature of this equipment lies in its 
ability to yield a value of the mean 
spherical luminous intensity from a 
single photometer setting. It is the pur- 
pose of this paper to describe an appa- 
ratus possessing this same valuable feat- 
ure, and several others worthy of note, 
when used for the photometry of the in- 
candescent lamp and other sources of the 

same order of brightness. 

Designed especially for incandescent 
lamp measurements, the apparatus has 
several functions and might have been 
styled a “universal glow lamp pho- 
tometer.” It is capable of use for all 
photometric measurements on the glow 
lamp that do not lie in the province of 
spectro-photometry. To particularize, it - 
may be used as follows: 

First—As a simple photometer for any 
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unidirectional measurements, such as oc- 
cur in standardizations, ratings and 
candle-power distributions. 

Second—As an integrating instrument 
for the direct determination of mean 
horizontal, mean spherical, mean hemi- 
spherical or mean zonular candle-power. 

Third—As an integrating instrument 
for the direct determination of the 
spherical reduction factor; that is, the 
ratio—mean; mean horizontal candle- 
power. 


THE IMPORTANCE OF THE MEAN 
SPHERICAL VALUE. 


The fact has long been recognized* that 
the only strictly fair basis for the com- 
parison of incandescent lamps is that of 
the total flux of light emitted, a quantity 
proportional to the mean spherical candle 
power. It is possible by altering the con- 
figuration of the filament to concentrate 
luminous flux in particular solid angles 


at the expense of flux in other angles. - 


Hence, two lamps of equal rated candle- 
power may yield total light flux in quite 
different amounts. On the other hand, 
if two lamps have initially the same 
mean spherical candle-power, their rela- 
tive value is determined simply by their 


power consumption and sustained candle- 


power. The vexed question of what is 
the most useful light may well be left to 
the purchaser, who can select the type of 
filament best adapted to his own needs. 
The question is comparable to that which 
asks, What is the best dict for man? 


EXISTING METHODS FOR THE DETERMINA- 
TION OF THE MEAN SPHERICAL VALUE. 


Of the methods in use in the determina- 
tion of the mean spherical candle-power, 
the most accurate 1s that in which meas- 
urements are made at equal angular in- 
tervals through 180 degrees in a plane 
passing through the axis of symmetry of 
the filament, the lamp being rotated 
meanwhile about this axis. From the 
readings so obtained, the mean spherical 
value may be found either by formula or 
the graphical construction known as the 
Rousseau diagram.t 

The method employed in the Franklin 
Institute tests of 1884 involves the mean 
of thirty-eight candle-power values taken 
in such directions as to give a nearly uni- 
form space distribution. The mean of 
these values is the result sought. 

Both of the foregoing methods involve 


*In 1897 a committee of the Institute reported as 
follows: (‘‘ Transactions,’ page 90.) “Although incan- 
descent lamps are at present rated by their horizontal 
candle-power, yet since the only true criterion of the 
total quantity of light emitted by a Jamp is its mean 
spherical candle-power, we recommend that the rating 
of lamps should be based upon their mean spherical 
candle-power so far as is commercially practicable.” 


t “ Transactions,” September, 1901. 
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a large number of readings—so large, in 
fact, that their application to the prac- 
tical rating or extended etudy of lamps 
is out of the question. 

A third method consists in the use of 
the spherical reduction factor appropriate 
to the type of filament under considera- 
tion. Unfortunately, this factor is not 
a constant for any given type of lamp. 
With some types, the method yields a 
good result; with others the variations 
are such as to render the results only 
roughly approximate. A disadvantage is 
the large and increasing number of types 
on the market and the necessity for de- 
termining and keeping account of the 
corresponding constants. 

Liebenthal found as the result of an 
extended series of measurements that the 
mean of the intensities taken at 51.8 de- 
grees north polar distance and 51.8 degrees 
south polar distance on a epinning lamp is 
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a value approximating the mean spherical 
intensity regardless of the type of lamp. 
The errors resulting from the application 
of this method range from—0.1 per cent 
to + 3.9 percent. This is probably the 
most accurate of the simpler approxi- 
mative methods. 


THEORY AND DESCRIPTION OF THE 
APPARATUS. 


From what has been said, it would 
appear that there is need of a photometer 
capable of giving the mean spherical 
candle-power of an incandescent lamp 
with the ease and celerity obtainable in 
the ordinary photometric measurement. 
With this need in mind, I have designed 
and had constructed the apparatus de- 
scribed below. 

The theoretical basis of the design is 
the approximate equation for the mean 
spherical intensity 


mT m 
m= 35 =, I, sin 6 (1) 
wherein I, is the intensity of a ray mak- 
ing an angle 6 with a vertical passing 
through the light centre and n the num- 
ber of terms in the summation. In order 
that equation (1) may apply to a glow 
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lamp, it is necessary to spin the lamp 
precisely as is commonly done in deter- 
mining mean horizonfal candle-power. 
To see how equation (1) may be made 
the basis of an integrating photometer, 
let us consider a source of lights (Fig. 
1), and a photometer screen P whose 
plane extended contains the effective 
light centre of S. We will hereafter denote 
the centre of the photometer screen by p 
and the effective light centre by q. For 
convenience we will further assume that 
p and q lie in the same horizontal plane 
to which the plane of P is normal, and we 
will call the line p q the axis of the sys- 
tem. Now consider two mirrors whose 
planes are vertical and make an angle of 
ninety degrees with each other. Let the 
centre of these mirrors, designated by a 
and b, come into the horizontal plane in 
such positions that the lines q a and p b 
are equal and respectively normal to the 
axis of the system. Let a’ and b’ be the 
centres of a second pair of mirrors occu- 
pying a position such as would be found 
by swinging a and b, without mutual dis- 
placement, upward about q p as an axis 
until g @ makes the acute angle 6 with 
the vertical. Having thus located a’ and 
b’ angularly, we may now assume that 
some radial movement of this pair of 
mirrors is possible. The eye placed at 
p will see virtual images of the source in 
horizontal and @ aspects respectively. 


The images s’ and s” may be regarded as 
producing jointly an illumination on the 
photometer screen of 

KIo  CKa Ty 


to + i= g + dig ©) 


where K, and Kọ are the reflection co- 
efficients of the pairs of mirrors, ih, la, 
the distances from source to screen by 
way of the mirrors, and C a factor varying 
with the incidence of the light upon the 
photometer screen P. Now, if n pairs of 
mirrors be placed similarly to a, b and 
a’, b’, but spaced at equal angular in- 
tervals of A 0 such that n A 0 = x, we 
shall have as the resulting illumination 


om OK, ly 
20S ae) 


If by radial adjustment of the mirror 
pairs we make 
CK, K, sin 6 


— = 4 
ey dp ( ) 


then 
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That is to say, the total illumination 


K, Te 
E, > i ] sin 0 (5) 


( 


November 1, 1902 


of the screen is proportional to the mean 
spherical intensity of the source. (See 
equation 1.) To evaluate this intensity, 
it is necessary merely to balance this 
illumination against that due to a source 
of known intensity at a known distance. 

Fig. 2 shows the disposition of twelve 
pairs of mirrors, m,, Mm, etc., in order 
to produce the desired results. If the 
illumination of a given surface varied 
exactly as the cosine of the incidence of 
the light upon that eurface, and if all 
mirrors used were of equal reflecting 
power, then there would be no need of 
radial adjustment of the mirror pairs, 
for in such case SC = sin 6 and Ky = 
K,. But the so-called cosine law is only 
approximately true and mirrors vary in 
reflecting power, hence it is necessary 
to compensate for discrepancies in C and 
K, by slight changes in dy ‘The extent 
to which this correction is of importance 
depends, of course, upon the nature of 
the photometer screen. The plaster of 
paris surface of the Lummer-Brodhun 
screen obeys the cosine law with exactness 
up to an incidence of fifty degrees, but 
beyond this point a divergence of increas- 
ing magnitude occurs (Fig. 3). Hence, 
for the Lummer-Brodhun screen the only 
adjustment of mirrors necessary is that 
to overcome variations in their reflection 
coefficients, except for angles greater than 
fifty degrees. With mirrors cut from one 
sheet of glass, the correction for varia- 
tion in reflecting power is often negligi- 
ble. With the Bunsen screen, correction 
must be made for all angles of incidence. 
For example, the second curve in Fig. 3 
is the result of measurements made upon 
ordinary draughting paper from which 
the Bunsen screen is often made. Here 
the departure from the cosine relation is 
noticeable from the very beginning and 
becomes as high as fifteen per cent at 
seventy-five degrees incidence. The third 
curve in the same figure shows the results 
obtained with ordinary glazed writing 
paper. The cosine relation is not even 
roughly approximate in this cage. 

Fig. 2 also shows the method of bal- 
ancing the illumination produced by the 
series of images due to the circular sys- 
tem of mirrors. Mirrors M,. Ma. Ms, M,, 
are cut from one piece of glass just as are 
the mirrors in the ordinary Bunsen pho- 
tometer. It is not essential that the 
other mirrors of the system should have 
the same coefficient, since, as already ex- 
plained, the initial adjustment corrects 
for failure of the cosine relation and in- 
equalities in the mirror coefficients at the 
same time. With the standards at S’, sep- 
arated from S, the source to be tested, by 
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an opaque ecreen, a balance in the illu- 
mination is obtained by moving M; and 
M,. The method of doing this will be 
better understood by reference to Fig. 4, 
which shows in elevation and plan the 
essential elements of the apparatus. To 
the right of these figures is seen the mir- 
ror system, each pair of mirrors being 
capable of a certain amount of radial 
movement for purposes of the initial ad- 
justment of the instrument. S is the 


Fig. 2. 
lamp to be tested, mounted upon a ro- 


tator; S’ is a standardized glow lamp. 
The mirrors M, and M, rigidly con- 
nected, may be moved along the bar by 
means of a rack and pinion conveniently 
under control of the observer at the pho- 
tometer P. The photometer is fixed, and 
hence the operation of making a setting 
is more convenient than that which ob- 
tains with the ordinary sliding form. As 
the design is based upon the approximate 
equation (1) and not upon the integral 
form, some error arises from this cause. 
With eleven pairs of mirrors the error is 
negligible for all practical purposes. 
Fig. 5 shows a photograph of the 
finished apparatus with all screens re- 
moved in order that the details of con- 
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struction may be better seen. This par- 
ticular instrument is fitted with a Lum- 
mer-Brodhun photometer screen. Each 
mirror bracket is provided with two pins. 
These pins extend through the frame of 
the ring radially. By means of this con- 
struction, each mirror pair may have in- 
dependent radial adjustment. 

We will now consider in detail the dif- 
ferent operations to which the instru- 
ment readily lends itself. 
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OPERATION 1—-MEASUREMENT OF MEAN ` 
HORIZONTAL CANDLE-POWER. 


In this operation the apparatus is used 
as a simple photometer. Hence, all mir- 
rors except the four horizontal ones are 
covered by black screen suitably provided 
for the purpose. The right pair of mir- 
rors (Fig. 4) is connected at C to the 
sliding rod carrying the rack. The lamp 
S to be tested is mounted in the rotator 
and driven at a speed of, say, 180 revo- 
lutions per minute, and a standardized 
incandescent lamp of intensity Is, is 
placed in a suitable holder at S’. The 
rod R may be moved by the hand for a 
rough adjustment, and the pinion P” used 
only for the final setting. Since a dis- 
placement d of the mirror pairs means a 
change in the light paths of 2d, the mov- 
ing rod is graduated in divisions one- 
half the unit (centimetres) in which the 
light paths are conveniently measured. 
A reading R means that the distance 
from S’ to the screen by way of the mir- 
rors, M, M, is It centimetres. If now 
the total photometric distance between 
the sources is 300 centimetres, we have 
for the intensity I of the light under test 


i ae (6) 
=i a 


where T, is the value of the expression 
in brackets and stands for “tabulated 
value corresponding to the reading R.” 
When the apparatus is used with a 
standard of always the same intensity, it 
is a simple matter to make the instru- 
ment direct reading. 

Obviously, the mean intensity in any 
north or south polar zone may be found 
by clamping the arm of the rotator at 
the proper angle and spinning the lamp, 
readings being taken as for the mean 
horizontal measurement. The mean hori- 
zontal candle-power of a flame source 
must be found by taking the horizontal 
distribution step-wise since it is imprac- 
ticable to rotate such a source. Equation 
(7) is applicable in such measurements. 


OPERATION 2—DISTRIBUTION OF CANDLE- 
POWER IN VERTICAL PLANES. 


The distribution of intensity of an in- 
candescent lamp in any vertical plane is 
obtained with the apparatus arranged as 
described under operation 1. The arm of 
the rotator is merely tilted about a hori- 
zontal axis so as to bring any desired as- 
pect of the lamp toward the photometer 
screen. From equation (7) the different 
intensities are easily found. 

The vertical distribution of candle- 
power from the flame source can not be 
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obtained by tilting the arm of the sup- 
port. The following method is available 
in such cases: Mount the burner vertically 
at S. Disconnect the mirrors M, M, 
from the movable rod and push them to 
their place at the extreme right (Fig. 4). 
Now with a standard of the same order 
of brightness as the source to be tested, 
make a setting. The horizontal intensity 
is given by 


n= [=P] (5) 
= 7, I, (9) 


where T, is the tabulated value of the 
expression in brackets corresponding to 
the reading R. 

To obtain the intensity of the source 
in a direction of 6, to the vertical, the 
horizontal and @ mirrors should both be 
used. This prevents the limit of the bar 
being reached by mirrors M;, M,. The 
intensity is given by 

T, Ip— I 
ha g (10) 
where I, is the intensity found in the 
horizontal measurement. 
OPERATION 3—STANDARDIZATION OF 
GLOW LAMPS. 

For this operation the lamp S is re- 
moved and a horizontal circular plate 
mounted in place of the lamp. This plate 
is ruled with concentric circles which 
facilitate the centering on the amyl- 
acetate lamp or other primary standard. 
The lamp to be standardized is mounted 
at S. With all mirrors screened except 
the horizontal ones, and with M,, M, 
attached to the bar, settings are made as 
usual. The value of 8’ is given by 

ly =~ yy (11) 
if the standard is unity. 
OPERATION 4—-MEASUREMENT OF MEAN 
SPHERICAL INTENSITY. 

(a) Glow Lamp—The lamp to be 
tested is mounted in the rotator and 
driven at a speed of about 180 revolutions 
per minute. Mirrors M,, M, are de- 
tached from the movable rod and pushed 
to the extreme right, in which position 
they may be considered a part of the sys- 
tem of eleven mirror pairs. With a 
standardized lamp at S’, a setting is made 
in the manner already described. If R 
is the reading, we have 

Lae Pel; (12) 
where T, is a tabulated value correspond- 
ing to the setting R and I, the intensity 
of the standard as heretofore. Thus the 
operation has all the simplicity of any 
photometric measurement. 

The intensity of the standard used 
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should be approximately that of the lamp 
to be tested. For example, if a sixteen- 
candle-power lamp is to be tested, a 
standard of not less than sixteen candle- 
power is best. With such a standard, the 
range of possible measurement depends 
upon the limit of travel of the mirrors 
M, M,. A sixteen-candle-power lamp 
will serve as a standard for the measure- 
ment of mean spherical intensities, rang- 
ing from two to about twenty-five candle- 
power, when the limit of travel is about 
one metre. It is best to substitute a 
thirty-two-candle-power standard for in- 


tensities much greater than sixteen 
candle-power. 
(b) Flames—To obtain the mean 


spherical intensity of a flame or of any 
source that can not be rotated, it is 
necessary to repeat operation 4 at equal 
angular intervals on the horizontal circle. 


Fig. 


The mean of the results may then be 

taken. 

OPERATION 5—DIRECT MEASUREMENT OF 
THE SPHERICAL REDUCTION FACTOR. 


If the standard S’ and the opaque screen 
O be removed, it is clear from the figure 
that the left side of the photometer screen 
will be illumined by the horizontal rays of 
lamp S. In fact, if S be rotated, we will 
have on the right side of the photometer 
screen an illumination proportional to 
the mean spherical intensity of S, 
and on the left side of the screen 
an illumination in proportion to 
the mean horizontal intensity of the same 
source. Under these conditions the 
photometer setting yields the spherical 
reduction factor. In other words, the 
mean spherical intensity is measured 
against the mean horizontal intensity as 
a standard. The reduction factor is given 
by 
f= T; (13) 
As the removal of the standard 9’ 
lengthens the distance from source to 
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screen, it is necessary to add a constant to 

the reading. This is provided for by a 

second reading point, marked RF. All 

readings for operation 5 must be taken at 

this reference mark. 

OPERATION 6—TO CHECK THE HORIZONTAL 
MIRROR CONSTANTS. 

As before stated, it is essential that the 
four mirrors attached to the movable bar 
should have the same constant. To ascer- 
tain if this condition exists, remove the 
opaque screen and the lamp S’, as in oper- 
ation 5. Connect the horizontal mirrors 
to the moving rod and, screening all other 
mirrors, take reversed photometer read- 
ings on a rotating lamp S. If the mirror 
coefficients are equal, the mean reading 
will be 150, indicating equal light paths 
on each side of the photometer screen. 
Here, again, the RF reading mark must 
be used. 


OPERATION %7—TO CHECK THE ADJUST- 
MENT OF THE CIRCULAR 
MIRROR SYSTEM. 


In case of any doubt as to the accuracy 
of the initial adjustment of the photom- 
eter, or in case of the substitution of a 
new screen, it may be necessary to read- 
just the mirrors of the half ring. This 
operation is best performed as follows: 
Mount at S a thirty-two nominal candle- 
power lamp, and at S’ an eight-candle- 
power lamp, the latter being in circuit 
with a rheostat capable of continuous 
variation, with mirrors M, and M, free 
from the moving rod, and with all 
other mirrors on the half-ring screened 
set R equal to 100 c.m. Now, while main- 
taining the thirty-two-candle-power lamp 
at constant voltage, vary the voltage im- 
pressed on the eight-candle-power lamp 
until the photometer shows equal illumi- 
nation. Note voltage on eight-candle- 
power lamp. Repeat measurements with 
reversed photometer. The lamp should 
finally be maintained at the mean voltage 
so found. Under these conditions the 
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two lamps have a candle-power ratio of 
4 to 1. Next tilt the lamp-holder to an 
angle of fifteen degrees. Uncover the cor- 
responding mirrors (6 = 75 degrees or 
6 = 105 degrees) and cover the hori- 
zontal ones. Under these conditions 
we have the same aspect of the lamp 
toward the photometer, but with the light 
incident at fifteen degrees. Set the bar at 


OZR ae 
Rs = 4/ cos 15° (14) 


Adjust the fifteen-degree mirrors ra- 
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dially until an equality of illumination is 
obtained, then secure them by means of 
the set-screw. This operation may be re- 
peated until all the mirrors have been 
adjusted. 

In conclusion, I would acknowledge my 
indebtedness to Messrs. D. M. Lynch and 
E. D. Fristoe for their painstaking labor 
in constructing a preliminary form of this 
apparatus. I am also indebted to Mr. 
C. R. Dooley, assistant in electrical en- 
gineering at Purdue University, for as- 
sistance. 
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Electric Pumping at the South Dur- 
ham Collieries. 


In this paper, read before the North 
England Institute of Mining and Me- 
chanical Engineers at a recent meeting, 
Mr. F. Darling gives a brief description 
of the electrical pumping plant at the 
South Durham collieries. The John 
Henry pit was sunk sixty-two years ago, 
and is 312 feet deep. This shaft has not 
been used since 1877, except as a pump- 
ing station for draining the coal seams 
in this locality. This has been done by a 
Corning pumping engine. Three years 
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WITH ALL SCREENS REMOVED. 


ago it was decided to sink the John 
Henry shaft deeper, and in this way drain 
the lower seams of coal and enable them 
to be worked. There were three methods 
by which this could have been done—a 
direct-acting steam pump, a large air- 
compressing plant, or an electric gen- 
erating plant placed at the Harry pit, 
about half a mile distant, and the cur- 
rent carried by cables to pumps placed 
at the main coal seam. The first scheme 
was objectionable, as it necessitated the 
erection of high-pressure boilers.. The 
second scheme would also have involved 
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a large outlay in air-compressing and 
boiler plant. The third scheme was 
adopted because no increase of the plant 
on the surface at the John Henry pit was 
necessary. By keeping the generating 
plant at the Harry pit, where a large 
boiler plant was already in existence, a 
great saving in coal is effected, and there 
is sufficient steam generated by the waste 
heat from the coke ovens to operate the 
electric plant. Further, the concentration 
of the plant would allow of more efficient 
supervision, as all the electric plant 
would be under one management. The 
generating plant pumps are capable of 
pumping the whole of the water at pres- 
ent met with in the seams, and so long as 
this is the case very little steam beyond 
that produced by the coke ovens will be 
required. In driving the pumps night 
and day there will be no difficulty in deal- 
ing with 1,000 gallons of water per min- 
ute during the twenty-four hours, as well 
as running the coal-cutting machines, 
and the hauling. The plant has been 
working since January and has not given 
the slightest trouble. 
> 
Sparkless Electric Plant for Use in 
Mine and Iron Works. 

At the recent meeting of the British 
Institution of Mining Engineers, Mr. 
J. H. Whittaker discussed the advantages 
of various types of motor installations 
for mine work. The generating plant can 
be placed at the surface, near the mouth 


of the pit, and the wires may be hung 
directly from end to end, bare or insu- 
lated. Continuous-current motors offer 
some’ advantages, particularly the series 
motor, which has excellent starting prop- 
erties which adapt it to operating coal- 
cutting apparatus. The shunt motor is 
not as good as a starter, but runs at a 
regular speed. The compound motor—a 


combination of the two—on_ the 
whole seems to be the most suit- 
able for use in mining. The chief 


objection to continuous-current motors 
lies in the commutator. It is not 


. possible to prevent sparking at all times, 


and in gaseous mines this may prove a 
source of great danger. Motors can be 
enclosed perfectly gas-tight, but at a 
greater expense in first cost, as this re- 
duces the capacity considerably. Poly- 
phase motors have a great advantage in 
that there are no moving contacts, and 
therefore no sparking can occur. These 
motors, however, have poor starting quali- 
ties, unless high efficiency is sacrificed. 
For large sizes of motors, starting ap- 
pliances must be provided. The poly- 
phase motors are considered ideal ma- 
chines for driving the pumping plant. 
The advantages of the alternating-current 
system—the voltage of which can be 
changed at will by means of static trans- 
formers—are then considered. Polyphase 
systems are not so advantageous for light- 
ing as continuous-current systems, but 
this is a secondary consideration com- 
pared with that of the motors. Arc light- 
ing is not desirable for use in mines. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XLYV. 


BY A. E. DOBBS. 


CENTRAL BATTERY SYSTEMS AND 
APPLIANCES. 


The central battery idea is not new, 
for as far back as 1881 attempts were 
made to connect several telephones in 
series with a single battery on one line, 
but the troubles that arose from having 
several transmitters connected in this 
manner prevented its adoption to any 
noticeable extent. 

It is probable that to Mr. J. J. Carty 
belongs the credit of first making an at- 


_ tempt to connect transmitters together in 


multiple, and if the writer’s recollection 
of his story is correct the discovery was 
partly accidental and made while en- 
gaged in testing a large number of trans- 
mitters in the old Western Electric fac- 
tory, then located on Thames street, New 
York, in 1884 or 1885. Employed in the 
testing department at that time he was 
accustomed to hang a dozen transmitters 
on the wall at one time and make the 
connections to a storage cell (Fig. 191) 
with annunciator, or any other wire he 
might happen to have, and on one oc- 
casion when testing with a helper he 
found to his surprise that there was no 
cross-talk between the transmitters. This 
was a nine days’ wonder at the time, and 
some of the boys who were sent out to in- 
stall exchanges tried to connect all the 
operators’ transmitters on a‘ single bat- 
tery, but always made a failure of it, and 
just why it would work in the factory 
and fall down outside the factory was a 
mystery that he set his wits to solving, 
for he had really begun to get interested, 
and in company with one or two others 


begun an investigation, and about the - 


first thing learned was that a battery of 
low internal resistance was required. 
Having learned this much they tried it 
again in another exchange connecting 
from storage cells in the basement of an 
exchange building to the operating board 
with a No. 6 copper wire, but again 
scored a failure. It was then suggested 
that perhaps even No. 6 wire had too 
much resistance, and the wire was re- 
enforced first with another pair of No. 
6’s, and still again with heavier wire, but 
all to no purpose, though as the feeders 
got heavier the cross-talk diminished 
somewhat until finally the heavy feeders 
were discarded and ordinary No. 14 wire 
run from each operator’s transmitter back 
to the battery lugs, the same as had been 
done in the factory, and this cured the 
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trouble. It became plain that even a 
slight resistance in the feed wires would 
cause cross-talk. Then it was discovered 
a little later that a feed wire could be 
used for a short distance from the battery 
if the induction coils were all grouped in 
one place, and also that better results 
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would be attained if the primary coils 
were wound to a somewhat higher resist- 
ance than had been customary with the 
single-cell batteries. Then some one (Mr. 
Carty modestly refrains from saying 
who) discovered that if a choking coil 
was placed in circuit with the trancmitter 
that feeders could be run up to the 
switchboard and the transmitters taken 
from them directly, as shown in Fig. 
192. It had taken about three years to 
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get this far, and from that time on there 
was considerable progress made in the 
improvement of details; transmitters and 
receivers had to be altered and consider- 
able study given to the balancing of cir- 
cuits, so that two or three years more 
passed before any one had the nerve to try 
it on the subscribers’ lines of an ex- 
change. 

The plan shown in Fig. 192 then was 
the solution of the problem for connecting 
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to the same battery, yet they are as much 
separated as though thoroughly insulated 
from each other, so far as interference 
is concerned ; in fact, central battery sys- 
tems are remarkably free from cross- 
talk. Sometimes the choke coil is placed 
in only one leg of the transmitter circuit; 
sometimes it acts as both induction and 
choke coil; sometimes as both relay and 
choke coil; sometimes the transmitter is 
in series with the primary of an induc- 
tion coil at the subscribers end of the 
line, and sometimes not; sometimes the 
receiver is in series with the transmitter, 
and sometimes it is in the secondary cir- 
cuit of the induction coil only; but how- 
ever arranged, the choking coil, whether 
used as a simple choke coil, an induction, 
repeating coil, or relay, must find a place 
in the circuit near the source of battery 
supply and as close to the battery itself 
as is practicable. 

When battery is furnished to the sub- 
scriber’s instrument from the central 
office the connection to line is invariably 
made through the cord circuit, at least in 
all systems that have come under the 
writer’s notice, the same battery being 
used to actuate the clearing-out signals 
also, of which we will speak later. This 
battery is also invariably bridged across 
the line though it is possible to connect it 
to one side of the line in series, but as the 
writer knows of no exchanges connected 
in that manner at the present time, he 
will not stop to discuss special systems, or 
those which have not passed beyond the 
laboratory stage of development. 

The development of the choke coils was 
rather slow, as it was necessary to find the 
proper proportions to give the best re- 
sults. It was soon found that it was not 
really necessary that the coils should be 
of high resistance, but it was quite essen- 
tial that they should possess a high in- 
ductive resistance, and though the meas- 
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Fig 
batteries in multiple without interference 
with each other. 

The choke coils ce allow the battery 
current to flow through the line to the 
transmitter, but resist the return of the 
rapidly undulating voice waves back to the 
battery feeders, and though all connected 
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ured resistance of the coils might not ex- 
ceed twenty ohms, yet their inductive Te 
sistance is great enough to prevent cross- 
talk between the different lines. Some 
times, however, when a high-resistance 
choking coil is required, which may be 
the case when it is used as a relay, then it 
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may be shunted by a condenser which is 
open to the steady flow of the battery, 
but which transmits voice currents with 
only a trifling loss. Indeed, in some sys- 
tems the condenser plays a very impor- 
tant part in the transmission of speech, 


balanced by connecting the inside coil at 
one end to the outside coil at the other. 
When both coils are cross-connected in 
this manner there is apt to be but a very 
slight difference between them, and for 
all practical purposes the balance is per- 


and when its possibilities are better under- fect. 
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The figure shows the battery connected 
to the centre of the coil and the coil con- 
nections to the “tip” and “sleeve” of the 
cords, from which connection is made to 
the subscribers’ instruments, which in 
this case show the transmitter and re- 
ceiver in series without any induction 
coils or other translating devices. We 
now have the battery passing through 
both the A and B stations. Let us now 


ee 


stood it will yet become a very important 
adjunct toward increasing the efficiency 
of central battery systems. 

Central battery systems are improving 
all the time, though there is much to be 
done yet toward making them perfect, 
and it is well known that in talking effi- 
ciency the best central battery service is 
not as good as the best local battery trans- 
mission by at least fifteen per cent, al- 
though taken altogether they are superior 
to the average local battery in that the 
battery furnished the subscriber is more 
constant than that of any local battery 
service that depends upon a monthly in- 
spection. Moreover, in large exchanges 
central battery is rather more economical 
than local batteries. 

Referring to the figures, which are in- 
tended to show the practical application 
of the system, we have, first, Fig. 193 
showing connections as made through the 
ordinary cord circuit, all signaling de- 
vices being omitted. 

First, we have an induction or repeat- 
ing coil on which are four windings 
similar to those previously described in 
the chapter on that subject. These coils 
are so arranged that the switchboard 
cords are connected to the outer ends and 
the battery connected to the centre from 
which the current divides equally in both 
directions. As a rule, both windings on 
these coils are equal, except in the case of 
toll-line cords, when one may be wound 
higher than the other, but in ordinary 
work great care is taken to have the re- 
sistance and number of turns on both 
coils to prevent unbalancing of the cir- 
cuit. When the tube-encased coil is used, 
as it gencrally is in order to prevent cross- 
talk by induction, there will be two coils 
on the inside wound to a depth of perhaps 
twenty layers, and two more wound on 
over these of the same number of turns, 
so that there would be a considerable dif- 
ference in the resistances of the inside 
and outside layers were it not counter- 
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suppose that station A is talking, which, 
of course, Introduces a considerable varia- 
tion in the resistance of the line which 
again causes like changes in the amount 
of current passing through the trans- 
mitter. Now, these changes can not pass 
through the coil back to the battery, but 
they do affect the companion coil on the 
repeater R, which in turn is reflected 
upon the other circuit by way of the core 


Fie 
of the magnet and by the influence of the 
two adjacent coils upon each other. It 
might be thought that as the coil, on the 
upper line for example, is doubled back 
upon itself, and would therefore to a 
great extent be non-inductive, that the 
current would pass through the coil and 
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out again, although inductive, as far as 
the battery is concerned, as it can only 
enter the battery in one direction. Yet 
in Fig. 194 we have another form equally 
successful, in which there are two bat- 
teries connected to the centre of the coils 
on one core, though the two sides of the 
circuit are entirely separate from each 
other. In this case the effect is plainly 
inductive. 

As shown in Fig. 192 each choke coil is 
separate from the other, but it is not im- 
possible to place the two choke coils on 
one core as indicated in Fig. 195, an ar- 
rangement by which the choke coils can 
also act as two separate relays to give 
clearing-out signals, a practice followed 
by at least two manufacturers. There is 
also another difference in Fig. 195 that 
will be observed in the station telephone, 
the introduction of an induction coil at 
the subscriber’s instrument, and, further, 
that the receiver is not connected di- 
rectly to the line, but only in the sec- 
ondary circuit of the induction coil. 

As a matter of fact, the majority of 
central battery instruments are connected 
in a similar manner, it having been found 
by experience that this generally gives the 
best resulis with most systems, though 
there are notable exceptions. 

In regard to choke coils it might be 
added that one manufacturer has at- 
tained very fair results by using one 
choke coil in the cord circuit instead of 
two as in Fig. 192. 

Fig. 196 shows how several subscribers 
are taken from one battery and is self- 
explanatory, the feed wires being con- 
nected to the cord coils. 

The first requisite in these systems is 
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‘that the battery shall have a very low 
internal resistance, and so far the storage 
battery is the only one giving satisfactory 
results. In order that the resistance shall 
be as low as possible very heavy wires are 
carried from the battery room to the 
switchboard, wire smaller than No. 0 
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not being considered advisable. Some- 
times, however, this feeder instead of 
being carried as far as the switchboard is 
terminated in a bus-bar close by the bat- 
tery switchboard, and all the choke coils 
mounted there and smaller wires cabled 
to each cord separately. 

It has been already pointed out that the 
internal resistance of the battery should 
be very low, and though the voltage used 
by different manufacturers varies from 
twenty to forty, which will, of course, 
make a difference in the battery capacity, 
for the higher the voltage the less the cur- 
rent used, yet it is never advisable to use 
cells having a less capacity than 120 am- 
pere-hours, which indicates an internal 
resistance of about 0.015 of an ohm. 

It is also necessary that the batteries 
shall always be in duplicate, as in this 
way one set can be charged and the other 
discharged at the same time, and there 
is always one eet in reserve in case any- 
thing happens to the other. For the 
same reason there should always be two 
charging dynamos, or in case the current 
is taken from the street mains there 
should be one dynamo connected to a gas 
or steam engine and held in reserve for 
emergencies should anything happen to 
the outside current supply. 
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Signal for Electric Crossings in 
Leipsic. 


Consul B. H. Warner describes an ap- 
paratus designed to prevent accidents at 
street railway crossings in Leipsic. An 
automatic signal lantern has been intro- 
duced by the street railway companies, 
which consists of two boxes arranged one 
above the other, each having two sides 
fitted with red, and the other two with 
green, glass, the red being above the 
green. Cars on one line cause the incan- 
descent lamps in the upper box to burn— 
cars on the other line, the lower one. 
This causes on the approach of a car, 
owing to the arrangement of the glass in 
the box, a green light to appear on one 
line, which indicates free passage, and a 
red light on the second line signals 
“stop.” This does away with the neces- 
sity of having the conductor run ahead to 
inspect the crossing and signal to the 
motorman when the line is clear. Sig- 
nals are also visible in the daytime, as re- 
flectors shut out the light of the sun, and 
the apparatus is well lighted from the 
inside. 


For plating silver when batteries are 
used for circuit, the cyanide of silver is of 
general use. 
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CORRESPONDENCE. 


The Central Station and Heating 
Systems. 
To THES EDITOR OF THE ELECTRICAL REVIEW: 

I am quite interested in the perusal of 
your article in the ELECTRICAL REVIEW of 
October 11, in which you state that cer- 
tain gas and electric light companies in 
Boston propose to unite, the object being 
to encourage the use of gas for heating 
and cooking, leaving the lighting field al- 
together to electricity. The object is, of 
course, to do away with isolated electrical 
plants, which would be the case, to a very 
great extent, if the electric light company 
can supply heat as well as light and 
power. This loss of business by the elec- 
tric light companies in the large citivs, 
because the customer will light himself 
if he has to supply his own heat, becomes 
a serious matter, causing the multiplica- 
tion of isolated plants and restricting the 
electrical field of operations very mate- 
rially for the company. 

You suggest an increased use of gas 
for heating, which is well, although the 
cost is considerably greater than heating 
with coal, which is partially compensated 
for by its convenience and freedom from 
ashes and dust. You also call attention to 
the heat lost in the exhaust steam from 
power-houses and factories, and that 
much of this could be saved if used for 
heating, which you say is being done 
already in a great many small towns. 

I think you underestimate the amount 
of heating that is being done in this way 
in the large cities. Electric light and rail- 
way companies in such towns as Spring- 
field and Peoria, Ill.; St. Joseph, Mo.; 
Lincoln, Neb.; Lima, Ohio; Baltimore, 
Md.; Atlanta, Ga., and many smaller 
towns are using exhaust steam for heat- 
ing, delivered through underground pipes 
with marked success and profit. All these 
companies have each several thousand 
feet of pipe laid—some as large as 
eighteen-inch—by means of which resi- 
dences, stores, offices and public buildings 
are heated to perfection. Condensing is, 
in economy, not to be compared with this 
use of steam for heating, and is a serious 
waste of energy in comparison. 

Heating from this source is in the line 
of economy for the customer and his heat 
can be supplied much cheaper than 
gas for the same purpose, while the same 


advantages accrue to the customer; viz., 
exemption from smoke and dust, also his 
heat is always constant, and, having no 
fires to make, his heat is regulated by 
simply the opening and closing of his 
radiator valves. 

Steam for heating is as staple an article 
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as the electric current for lighting and 
there is no valid reason why the electric 
power station should not heat all kinds of 
buildings as well as light them, particu- 
larly when by so doing its electrical 
field is largely extended. Certain it is 
that central station heating will soon be 
in general use, if not from the electric 
power stations, then by companies supply- 
ing steam direct, as a good many are do- 
ing already. I. H. Bascocx. 
Lockport, N. Y., October 23. 


Condenser Capacities. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Allow me to call your attention to an 
error in Mr. A. E. Dobbs’s article in the 
Review, October 11, 1902. 

He says that by placing plugs, as shown 
in Fig. 188, the five sections are con- 
nected in multiple and the capacity is 
one microfarad. If he will look carefully 
over his diagram, Fig. 189, he will see 
that every section is- short-circuited and 
therefore the capacity is nil. 

The highest capacity he can possibly 
obtain from such a condenser is five mi- 
crofarads, and the greatest number is 
very limited. 

The multiple series condenser from 
which the maximum number of different 
capacities can be obtained from a given 
number of sections is manufactured under 
patent rights granted to Mr. William 
Marshall, the well-known condenser ex- 


ert. ARTHUR GRAHAM. 
October 21. 


Charging of Telephone Magnets. 
To THB EDITOR OF THE ELECTRICAL REVIEW : 

[n the third instalment of his article 
on “The Designing of Telephone Appa- 
ratus,’ Mr. W. A. Taylor, citing the 
methods employed in charging the per- 
manent magnets for telephone receivers, 
states that in practice the keeper of the 
charging magnet is replaced before the 
charged magnets are removed. This 
seems to be an unnecessary precaution— 
in fact if the charged magnets were 
pulled off the charger the tendency would 
be to aid the permanent set, and might 
prove more desirable than rapping. 

Tuomas A. NATHANS. 

Fordham, N. Y., October 11. 

> 
A Correction. 

In our “Notes from Great Britain” 
under date of September 13, 1902, it was 
stated that the General Electric Company 
was legally blamable for the catastrophe 
during a fire which occurred in that com- 
pany's London building a short time ago. 
This fire was in the building of the Gen- 
eral Electric Company, Ltd., and it now 
appears that there is no connection be- 
tween the General Electric Company, 
Ltd., and the General Electric Company. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—VII. 
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BY W. A. TAYLOR. 


THE GENERATOR. 


On account of the demand for a gen- 
erator which will ring a large number 
of telephones on a line it has become nec- 
essary to constantly increase the size and 
output of the machine. It is not uncom- 
mon to find a generator which will ring 
forty telephones on lines of twelve or 
fifteen miles in length. 

The magneto generator is nothing more 
thar a dynamo, and conditions which ap- 
ply to one will apply to the other. What 
is to be obtained is as strong a magnetic 
field as possible, a large number of turns 
on the armature and a low resistance to 
the winding. The usual shape of the 
cross-section of the armature is shown in 
Fig. 12. The curved portions, ab, at the 
opposite sides are ninety degrees arc. 
The web c is made of as large cross- 
section as possible without confining the 
wire to too small a space. The web 
should be large in order that the resist- 
ance to the passage of the lines of mag- 
netism may be small. The armature re- 
volved between poles which come close to 
the cheeks of the armature core. One- 
fiftieth of an inch is the usual air-gap. 
These pole-faces are of ninety degrees 
arc. When the armature core is in the ver- 
tical position, as in Fig. 12, the armature 
corners should be just opposite the corners 
of the pole-pieces P. If the core-cheeks 
are narrower than the opening between 
the corners of the pole-pieces, as in Fig. 
13, there is too long an interval between 
the reversing of the current. The same 
difficulty is experienced where the core- 
cheeks are two wide, but in this case a 
considerable amount of the magnetism 
passes across through the cheeks, as 
shown in Fig. 14. It is important that 
just as soon as the corners a and b (Fig. 
13) of the armature leave the corners of 
the poles, that corners c and d approach 
the pole-pieces. It is at the vertical posi- 
tion of the armature where the lines of 
force change their direction through the 
coil of the armature. 

The armature core is generally made of 
soft metal, either Norway iron or of very 
mild open-hearth steel. The usual prac- 
tice is to make up the armature core of a 
number of punchings of the latter ma- 
terial. These punchings or laminations 
are slipped over the shaft and fastened 
to it securely. 

It is a natural fact that a soft cast- 
iron core gives as good results as the 
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built-up core. It is hard to get a uniform 
grade of soft cast iron, however, as when 
the castings are delivered there are a large 
number which are chilled. The cores could 
be made of cast steel, of course, but they 
would be more expensive to work up. So 
it is more a matter of shop economy to 
use the built-up core than an electrical 
necessity. 

The magnets are 
made of the same 
grade of steel as that 
which is used in the 
receiver, and it is 
treated in the same 
manner. There are 
two sizes generally 
used—three-eighths inch by three-quarters 
inch, three-eighths inch by one inch and 
one-half inch by three-quarters inch. The 
latter eize is that which is most generally 
used. In bending the magnets some 
makers insist upon a cold bend, claiming 
better results. It is doubtful whether this 
contention can be proved. 
takes more power to bend the steel cold, 
and as it must be heated subsequently it 
is a useless waste of energy. If arrange- 
ments are convenient 
it is possible to 
bend up the magnets 
hot and chill them 
in one heat, and thus 
save a large amount 
of power and also 
expense for a heavy 
bending-press. So far as the writer's ex- 
perience goes this latter method has given 
as good results as is possible to obtain. 

If there is one leg of the magnets 
slightly longer than the other it is best 
to have them magnetized so that the 
longer legs are all of one polarity. These 
long ends should be 
placed on the front 
of the machine, and 
then the magneto 
generator will pre- 
sent a better ap- 
pearance. It is al- 
ways best to have 
the poles at the front of the generator of 
one polarity for all machines, and to have 
all windings connected the same, for if 
there is ever an occasion to make it into a 
direct or pulsating generator the polarity 
of the current in each will be the same. 
Uniform polarity of pulsating generators 
is especially necessary where biased bells 
are to be rung selectively. Before mag- 
netizing all grinding, buffing and nickel- 
plating should be done. A keeper should 
be kept on all magnets until they are 


se. 


Fie. 12. 


Fie. 14. 


It certainly ~ 


601 


ready to be put on the generator. If they ` 
are placed upright on an iron plate or in 
pairs with the north pole of one against 
the south pole of the other, and kept that 
way till used, there will be no trouble. 

It is the general practice to make the 
magnets about five inches high; anything 
shorter is bad practice. Even with the 
above height a strong current is likely to 
demagnetize the generator. The greater 
the output in ampere-turns the greater 
the danger of demagnetization, and es- 
pecially so if the machine is a power- 
driven generator, which is apt to have 
short-circuits and other heavy , loads 
thrown upon it. 

The pole-pieces are generally made of 
cast iron milled up true on the face. The 
softest grade of cast-iron should be used. 
Some makers use a pole-piece formed up 
from sheet metal, and it is claimed that 
they get very good service from these. The 
pole-pieces should be shaped so that the 
side next to the magnets is flat and with 
a large bearing surface. The lower edges 
should be milled flat and smootn, for it is 
upon these edges that the generator 
stands. The ends must be machined off 
perfectly square and flat, for the bearings 
of the machine are here supported. The 
holes in these ends, within which the 
screws that hold the end-plates are 
driven, must be accurately placed. A 
good jig for this purpose is an absolute 
necessity. The end-plates of cast brass 
holding the armature and countershaft 
should fit accurately. The armature 
bearings should have a good length 
so as to wear slowly. Should these 
bearings wear down even a small amount 
the armature would rub on the pole-pieces 
and run hard. The gears should be of 
brass with milled teeth and face at least 
a quarter of an inch wide. The ratio 
between the gear and pinion should be 
some incommensurable ratio so that the 
same tecth will not come together at each 
revolution. The pinion should be con- 
nected to the armature shaft by means of 
springs, so that in driving all the uneven- 
ness is taken up by these springs. These 
springs must be made strong enough 60 
that they will not break, and at the same 
time they must not be stiff. 

There are two kinds of generators in 
use—the series and the bridging. These 
generators differ only in the quantity of 
current and output. At present the series 
generator is used only where there is but 
one telephone on a line connected to the 
exchange. There is no necessity of great 
strength here, and therefore it is made 
smaller, and with smaller current output. 
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Electric Apparatus in a Modern Cement Mill. 


Modern Equipment Applied to an Old Industry. 


velous growth as the manufacture 
of Portland cement in the United 
States. This material, which has be- 
come so necessary in all of our build- 
engineering operations, 


F~ industries have had such mar- 


ing and has 


necessary to keep the cofferdam empty for 
not less than two months in order that 
the masonry might harden. Nevertheless, 
that the Roman builder had great faith 
in his cement is proved by the fact that 
the dome of the Pantheon—which has an 


all previous authorities. The next step in 
the progress of cement making was taken 
by James Parker, of Surrey County, Eng- 
land. His work was followed by that of 
Joseph Aspein, who, in 1824, filed a 
patent on a process for making a material 
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been manufactured in this country 
only comparatively recently. The manu- 
facture and use of hydraulic cement 
date back to the year 500 B. c., the 
Romans having been the first great build- 
ers in concrete. The architects of those 
days paid particular attention to the use 


of cement for the construction of walls 
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and pavements, and although the article 
produced in those times was good, it can 
not be compared with the Portland ce- 
ment as manufactured scientifically to- 
day. The Roman cement varied consid- 
erably in quality and required a consid- 
erable time for setting. It is stated that 
when used for bridge foundations it was 


internal diameter of about 140 feet—is 
built of concrete. 

Cements of more or less satisfactory 
kinds were used all through the Middle 
Ages, but it was not until the latter half 
of the eighteenth century that the mate- 
rial received adequate attention and was 
manufactured scientifically. The history 


of Portland cement may be considered as 
beginning with the work of John Smeaton 
and the Eddystone Lighthouse in 1756. 
Smeaton tested many limestones, and 
found that the acquisition of hardness 
under water did not depend upon the 
hardness of the stone from which the 
lime was made, as had been believed by 


which he called Portland cement. From 
this time on, the quality of the cement 
improved as the problem was studied 
scientifically, and it only remained for 
John Grant, by a thorough and systematic 
series of tests in connection with build- 
ing the London drainage works in 1859, 
to add a final stamp of excellence to Port- 
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land cement, and before lcng the term 
“Roman cement” became little more than 
a memory. 

The first Portland cement used in 
this country was imported in 1865. 
Its introduction was slow, but it 
soon began to find favor among 
American engineers and architects. 
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Realizing that there was a market 
for this material, American manufactur- 
ers set about to furnish the material them- 
selves, and, in 1872, after many difficul- 
tics and much experiment, this was first 
done in the United States at Copley, Pa. 
In 1880, 42,000 barrels were manufac- 
tured in the United States and 187,000 
barrels were imported. In 1901 nearly 13,- 
000.000 barrels were manufactured in 
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formed by burning a mixture of lime, 
silica and alumina which has been inti- 
mately mixed and finely ground, and then 
grinding the clinkers again into a fine 
powder. The product must have the qual- 
ity of hardening either in water or in air 
after being mixed with water, and that 
either alone or when combined with 
sand. It should have a greatly increasing 
strength with age and should retain a 
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considered essentials and are generally 
present in the nature of impurities. 

The raw material as obtained in the 
quarries is first passed through stone 
crushers. ‘The various ingredients may or 
may not be mixed at this time. The main 
point .to be remembered here is that an 
intimate mixing is necessary, and it is im- 
material at what stage of the process this 
is done. After passing through the crush- 
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the United States and over 900,000 were . 


imported. These figures show the devel- 
opment of the American industry and 
illustrate how great a success can be 
achieved by the application of scientific 
principles in industrial operations. 

It is probable that very few of our read- 
ers have any conception of the vast quan- 
tity of machinery required and the enor- 
mous amount of power used in transform- 
ing cement rock as it is taken from the 
quarry into the marketable product 
known as Portland cement. 

Portland cement, briefly speaking, is 


practically constant volume. It is imma- 
terial from what source the raw material 
is drawn so far as the cement is con- 
cerned, provided the proper proportions 
of the right substances are secured. 
These, according to authorities, should 
consist of from twenty to twenty-five per 
cent of silica, from four to ten per cent 
of alumina, and from fifty-eight to sixty- 
seven per cent of lime. Other materials, 
such as magnesia, sulphuric acid and iron 
may be present in small quantities with- 
out detriment, but these should not be 


ers, the ore is passed to a drier, usually of 
the rotary type, and is thoroughly dried 
before the finer grinding is undertaken. 
From the driers the material passes to a 
ball mill. This consists essentially of a 
revolving drum, in which are a number of 
steel balls. This mill reduces the mate- 
rial until it passes through the sieve sur- 
rounding it, and this stage of the proccss 
covers half the reduction from the 
crushed to the finer ground material. 
From the ball mill the raw material 
passes to the tube mill for its final grind- 
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ing. This mill is an iron cylinder about 
four feet in diameter and from twenty 
to twenty-two feet long, lined inside with 
hard flint stone, and kept about half full 
of flint pebbles. These pulverize the ma- 
terial as the cylinder revolves. A com- 
bination of one ball mill and one tube 
mill of the size indicated is ordinarily 
estimated to grind material for about 400 
barrels of cement per day. 

From the tube mill the ground ma- 
terial usually goes into storage bins be- 
fore being carried to the kiln. These 
bins are intended to hold enough material 
for one day’s run, so that in case of an 
accident to the drying machinery the 


mill will not have to shut down. From 
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of powdered coal driven in by an air- 
blast. This gives a temperature from 
2,000 to 2,800 degrees Fahrenheit. The 
capacity of a kiln of this size varies from 
150 to 220 barrels in twenty-four hours. 

The clinker leaves the kiln red hot, 
and is discharged into sealed concrete 
cooling vaults located directly under the 
floor. Here it is cooled by blasts of air 
driven in from below, and the hot air 
drawn out at the top is supplied to the 
air-blast for injecting the coal dust. The 
cooled clinker is discharged into cars, 
which transfer it back to the ball mills, 
and the process of regrinding is prac- 
tically the same as that of preparing the 
raw material. The point that must al- 
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Wilkesbarre. ‘These run at seventy-five 
revolutions per minute, and each drives 
through belts two 225-kilowatt Keystone 
generators, manufactured by the Key- 
stone Electric Company, of Erie, Pa. 
These run at 550 revolutions per minute 
and furnish current at 250 volts. In ad- 
dition to these four generators, there are 
two thirty-kilowatt Sprague generators, 
delivering current at 130 volts for light- 
ing. 

The four power generators operate at 
nearly their maximum load for twenty- 
four hours per day. From these the leads 
are carried to the switchboard, which is 
built up of twenty-one panels of black 
slate. The completed board is forty-two 
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the storage bins the material is passed 
by means of conveyors to the hopper: 
which feed the kiln. These are usually 
of the rotary type, and consist of a steel 
cylinder five to seven feet in diameter 
and about sixty feet long, which is 
mounted on roller bearings, so that it 
can be slowly rotated while in operatiun. 
This kiln has an incline of about fifteen 
degrees. It is lined on the inside with 
fire brick, and the upper end is enclosed 
in a brick housing, which also forms the 
base for a smokestack and contains the 


conveying spout for the raw material. 


The latter, entering here through a 
water-jacketed spout, works its way 
slowly down to the lower end by gravity 
as the kiln revolves. The lower end of 


the kiln has a hood or door made of a 
circular iron casing filled with fire brick. 
Through this passes the fuel in the form 


ways be kept in view is the necessity for 
exceedingly fine grinding. 

In a mill of this kind, where every- 
thing is covered with dust and dirt, the 
use of electrical driving would not seem 
advisable,.as-a more severe test of this 
system could hardly be imagined. That 
electrical driving is able -to meet these 
conditions satisfactorily has been amply 
proved in a number of mills, and par- 
ticularly in that of the mills of the White- 
hall Portland Cement 


Company, at 
Cementon,. Pa. 


The electrical power plant of this com- 
pany was installed two years ago, and at 
this time has a capacity of about 1,000 
kilowatts. The boiler room contains 
1,500 horse-power in Stirling boilers. In 
the engine room there are two 700-horse- 
power cross-compound engines, made by 
the Vulean Tron Works Company, of 


feet long and eight feet high, and stands 


three feet from the wall. It was built by 
the Keystone Electric Company. It has 
a number of unique features, the most 
striking one being the mounting of the 
motor-starting boxes on the board. The 
operating engineer then has control of all 
the motors from the switchboard, and 
stops and starts them when signaled 
from the point where the motor is lo- 
cated. This arrangement prevents serious 
overloading of the station such as might 
easily occur if several of these large 
motors were to be started at the same 
time. There are ten motor panels con- 
taining starting boxes for nineteen 
motors. Each circuit has an independent 
ammeter and a circuit-breaker. There 
are six generator panels, each contaimmg 
a three-pole main switch, field rheostat, 
circuit-breaker and ammeter. A station 
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panel contains the voltmeter and in- 
tegrating wattmeter for recording the 
total load on the station. Very careful 
readings of the machine ammeters are 
taken during the day, and these must 
check up with the readings of the record- 
ing wattmeter. Steam gauges and a 
clock are mounted over the centre of the 
board. 

All the machines used in this cement 
factory are operated by electric motors, 
and in spite of the unfavorable conditions 
obtaining in cement factories, these have 
not given the slightest trouble since their 
installation, the dust seeming not to in- 
terfere in the least with their successful 
operation. The ore is brought into the 
mill from the quarry on an elevated tram- 
way. These cars are drawn by a rope by 
means of an electric motor. The oper- 
ator for this tramway is located at the 
crusher house, and by means of the con- 
troller and a system of levers brings in 
the cars from the quarry and dumps the 
ore into the crusher. This arrangement 
saves the employment of from three to 
four men and more than doubles the 
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twenty-four hours a day. From the 
crusher, the cement passes to the ball 
mill by means of a conveyor, also motor- 
driven. The ball mills are operated by 
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the roasters is crushed in a mill driven 
by a seventy-five-horse-power motor and 
is blown in by means of blowers driven 
bv 100-horse-power electric motors. From 
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seventy-five-horse-power motors, direct- 
connected and running at a speed of 215 
revolutions per minute. From the ball 
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amount of ore that can be handled in a 
day. 

The crushing is operated by a 250- 
horse-power electric motor, and although 
the work is very severe, the motors have 
never given the slightest trouble, running 


mills the cement passes to the tube mills 
by means of conveyors, and from the tube 
mills it goes to the roasters. Both the 
conveyors and roasters are driven by elec- 
tric motors. 

The powdered bituminous coal used in 


the roasters the clinker is carried by con- 
veyors to the cooler, -and from thence 
back through the ball mills, where it is 
reground and bagged, and is then ready 
for shipment. 

The whole output of this plant is 
fifteen carloads, or 15,000 barrels, of the 
best grade of Portland cement per day. 
All of the machinery, as shown, has been 
operated satisfactorily and economically 
by direct-current motors for two years. 
The plant is about to be enlarged, and all 
additional machinery will also be oper- 
ated by the same system. 

A careful record has been kept of the 
power used to operate each class of ma- 
chinery, and direct driving by motors 
has been adopted wherever the advan- 
tages of this system were sufficient to off- 
set the first cost. | 

This plant furnishes a good example of 
what can be done with electric motors 
under adverse conditions when the plant 
is laid out and operated with intelligence 
and skill. Mr. W. E. Erdell, superintend- 
ent of the Whitehall Portland Cement 
Company, is to be accredited with the suc- 
cessful operation of this installation. 

We are indebted to Mr. H. B. Coho, 
manager of the Keystone Electric Com- 
pany, at New York city, for the infor- 
mation and photographs describing this 
plant. 
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Large Electrical Power Transmission 
in India. 


A large electrical generating station has 
just been opened in Southern India, just 
below the Cauvery Falls, which are on 
the borders of the Mysore state. They 
are situated in wild-country, thirty miles 
from a railway. All the heavy machinery 
had to be conveyed over this distance by 
hullocks and elephants. The electrical 
power is conveyed across the jungles for a 
distance of over ninety miles to the Kolar 
voldfield, where all the mines will hence- 
forth be entirely worked by it. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Tram-Car Driving. 

Mr. H. B. Phillimore has considered 
the best disposition of the controlling ap- 
paratus upon the platforms of electric 
ears. The principal consideration should 
be to place all controlling handles and 
pedals in such position that they can be 
manipulated by the motorman without it 
being necessary for him to move from his 
position, and he advises the use of a sand 
pedal, to be operated by the heel of the 
right foot. He then urges the manage- 
ments of electric roads to train the motor- 
men thoroughly in making emergency 
stops, as even an experienced man may 
lose his head if the car gets slightly above 
its usual maximum speed. By thorough 
training, the motorman instinctively con- 
trols the car to secure the best results, and 
is enabled to make much quicker stops 
under emergencies.—Klectrical Review 
(London), October 10. 

4 


The Swan Falls Trade Dollar Trans- 
mission. 


Steam coal costs $15 per ton delivered 
at the Trade Dollar Mines, in Idaho, and 
the adjacent country is devoid of timber 
for fuel purposes. As the fuel bill 
amounted to $50,000 annually, it was de- 
cided to install an electric transmission 
plant on Snake River, at a point where 
there was a natural fall of about ten fect. 
A crib dam was constructed after con- 
siderable difficulty, due to the high veloc- 
ity of the stream at this point. A build- 
ing, 44 feet by 140 feet, runs lengthwise 
across the stream at the dam. Six wheel 
pits have been provided, though but four 
are at this time in use. These four con- 
tain each a _ seventy-two-inch vertical 
McCormick turbine, operating under a 
head of seventeen and one-half feet, at a 
speed of seventy-cight revolutions per 
minute. These wheels drive through 
bevel gears a jack-shaft, from which the 
generators are driven by belts. The gov- 
ernor used is a type “B” Lombard, the 
pump of which is driven by a seven and 
one-half horse-power induction motor, 
and the governor end is driven by a three 
and one-half horse-power motor. There 
are three generators, each of 300 kilowatts 
capacity, 500 volts, sixtv-evele, two-phase, 


running at a speed of 514 revolutions per 


of the World. 


minute. Two 18-kilowatt, 125-volt, 
multipolar machines are used for exciting. 
The switchboard is of white marble, and 
contains one exciter panel, three machine 
panels, two feeder panels and one panel 
for local distribution. There are four 
transformers in use, and one in reserve. 
Each is of 160 kilowatts capacity, step- 
ping the voltage from 500 to 22,000 volts. 
These are connected two-phase on the 
low-tension side, and three-phase on the 
high-tension side. The — high-tension 
switches are of the broomstick type. Time 
element circuit-breakers are provided, and 
static interrupters. The  high-tension 
feeders leave the building through a hard 
rubber tube four feet long, enclosed in a 
seasoned piece of timber six inches square 
and three and one-half feet long. which, 
in turn, passes through a piece of marble 
thirty inches square and one and one-half 
inches thick. The pole line is thirty-two 
miles in length. Round cedar poles, with 
an average length of thirty-five feet, are 
used throughout. The line is of No. 4 
hard drawn copper, the wires being placed 
four feet four inches apart in an equi- 
lateral triangle. Power is distributed to 
Various places in the company’s property. 
Motors are used in sizes from two to one 
hundred horse-power, and have entirely 
supplanted the steam equipment.—Jour- 
nal of Electricity, Power and Gas (San 
Francisco), October. 
A 
Physiological Effects of Roentgen Rays. 


The skin disease called radio-dermatitis, 
caused by excessive exposure of the skin 
to Ræntgen or Becquerel rays, has been 
carefully studied by Dr. Oudin. The 
malady is painful and difficult to cure. 
The first symptom of acute and deep- 
seated radio-dermatitis is a reddening of 
the skin, which appears twenty-four to 
thirty-six hours after exposure. For from 
ten to twenty-five days the skin becomes 
covered with small vesicles and itches vio- 
lently, and at the end of this period it 
begins to peel off. In more serious cases, 
ulceration may set in and last for months. 
No treatment has been found capable of 
stopping the development of the disease, 
though applications of cocaine or ortho- 
form dressings give some relief. Red- 


light treatment appears to accelerate the 
course of healing. A chronic radio-der- 
matitis frequently attacks the operators, 
affecting especially the fingers, which be- 
come red and swollen. This can be pre- 
vented by the use of gloves containing a 
wadding of very fine brass wire. To pro- 
tect his patients, the author uses fairly 
strong rays and short exposures, gradually 
increasing in duration. For difficult 
radiographs he gives an exposure of thirty 
seconds at the first sitting, one minute 
two days afterward, and so on until the 
exposure is Increased to three minutes. 
The tube is held five centimetres from the 
skin. The exposure can be gradually 
raised to five minutes, but this must 
hot be surpassed.—Alrchives D’ Electricité 
Medicale (Paris), September. 
A 


Insulation Measurements of Continuous- 
Current Installations Made During 
Operation. 


This article, by Dr. T. H. Bruger, de- 
scribes a method and suitable apparatus 
for determining the insulation resistance 
of a conductor during the operation of the 
plant. The method consists in connect- 
ing between one conductor and the earth 
a suitable battery in series with an ad- 
justable resistance. A galvanometer is 
also connected from this same conductor 
to the earth. The resistance of the rheo- 
stat is then buried until the galvanometer 
indicates that the conductor has been 
brought to the same potential as the earth. 
Under this condition there will be no flow 
of current from this conductor through 
its insulation, so that the whole leakage 
from the other side of the circuit returns 
to the generator through the adjustable 
rheostat and the batteries. When this 
condition has been established, the fall of 
potential which takes place through the 
insulation of the second conductor is 
equal to the potential furnished to the 
system, while a fall of potential through 
the adjustable rheostat is equal to that 
given by the battery. The insulation re- 
sistance can be then computed, as it bears 
the same relation to the resistance intro- 
duced by the auxiliary rheostat as does the 
potential of the system to that of the bat- 
tery. By changing the connections of the 
battery and the galvanometer from the 
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first conductor to the second, the insula- 
tion resistance of the first conductor can be 
determined in the same way. The author 
then describes a practical form of testing 
set which has been developed for work 
of this kind, and further discusses the ap- 
plication of this method to determine the 
insulation resistance of systems having 
more than two conductors.—Electrotech- 
nische Zeitschrift (Berlin), October 9. 
A 
Nernst Lamps in Vacuo. 

This is an interesting note by Mr. E. 
Bose on the behavior of a Nernst lamp 
filament when placed in a vacuum tube. 
When a continuous current is passed 
through the glower and the air exhausted, 
the electric resistance decreases with the 
decreasing air pressure. By adding ex- 
ternal resistance, so that the current 
strength is maintained constant, the in- 
tensity of the light diminishes noticeably, 
finally becoming a dull red. As soon as 
the air is readmitted the glower becomes 
bright again. When the glower is kept in 
a vacuum for some time its white color 
changes into gray, and finally into black. 
On readmitting the air, with the current 
still flowing, the pure white color is re- 
stored. If the current is cut off before the 
lamp is taken from the vacuum the glower 
remains black, but the white can be repro- 
duced by heating in the air. These ex- 
periments are thought to prove conclu- 
sively that the glow:t of oxides of the 
Nernst lamp conducts « lectrolytically, and 
that the reduction of the ‘lack metal takes 
place in the vacuuin, the netal being re- 
oxidized when the glower is heated in the 
presence of air. This assum} tion of elec- 
trolysis is supported by the »bservation 
that no high vacuum can be obtained 
when the current is switched on, as 
oxygen is liberated. None of these 
phenomena is observed when alternating 
currents are supplied. The electric resist- 
ance and the light intensity remain un- 
changed, and a high vacuum can be pro- 
duced. When the glower is luminous 1n 
a vacuum—due to a continuous current— 
a blue light is seen to surround it. The 
higher the current strength is raised, the 
more intense becomes this blue light. 
This may be explained on Rayleigh’s 
theory of the blue of the sky. The pencil 
is surrounded by «n atmosphere of 
metallic vapor, which is slowly burned in 
the presence of some electrolytic oxygen. 
Metallic particles are formed, of very 
small dimensions, which favor, in their 
reflection, light of short wave-length.— 
Goettinger Nachrichten. (Berlin), No- 
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Oil Burning with Induced Draught. 


A test of the possibilities of a high- 
duty, oil-burning furnace was made re- 
cently at the works of Messrs. John 
Brown & Company, Ltd., Sheffield, Eng- 
land, with the Ellis & Eaves system of 
induced draught. The boiler used was of 
the ordinary multitubular marine type. 
The system consists in inducing a 
draught in the furnace by means of a fan 
which is placed at the bottom of the up- 
take or chimney. The air supplied to the 
furnace is passed through a tubular 
superheating arrangement by which its 
temperature is raised to about 300 de- 
grees Fahrenheit before delivering to the 
fires. This improves the combustion and 
reduces the temperature of the waste 
gases. The total heating surface of the 
boiler was 1,200 square feet. The usual 
coal grate was removed, and a solid brick 
pillar built in the centre of each furnace 
tube. At the junction of the furnace 
tube with the combustion chamber, a per- 
forated brick diaphragm wall was built to 
secure uniform dispersion of the intense 
heat. The back of the lower part of the 
combustion chamber was protected by 
brickwork from direct impingement of 
the flames. The results of a six hours’ 
test were as follows: Water per pound of 
oil from and at 212 degrees Fahrenheit, 
sixteen and one-tenth pounds; water 
evaporated per square foot of heating 
surface from and at 212 degrees Fahren- 
heit, nine and nine-tenths pounds; effi- 
ciency of boiler, neglecting steam used 
for burners, eighty-four per cent. During 
the whole test no smoke was emitted from 
the chimney. Subsequently a short test 
of three hours’ duration was made to as- 
certain the maximum evaporation which 
was possible with such a boiler when oil- 
fired, without producing smoke. The test 
showed that it was possible to force the 
evaporation up to 18,900 pounds of water 
from and at 212 degrees Fahrenheit per 
hour under these conditions. The evap- 
oration was at’ the rate of fifteen and 
eight-tenths pounds of water per pound of 
oil from and at 212 degrees Fahrenheit. 
Mechanical Engineer (London), Oc- 
tober 11. 


A 
A Town Heated by Electricity. 

Electric heating has such advantages 
over the use of fuels for this purpose that 
it has been decided to heat in this way 
the sanitariums of Davos-Platz and 
Daive-Dorf, in Switzerland. A study of 
the localitv has shown that sufficient 
water power can be had, and this article 
contains a discussion of the probable con- 
sumption of energy for heating, cooking 
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and other work at these establishments. 
The principal reason for adopting this 
system was to avoid all smoke or con- 
tamination of the air in this locality. The 
two settlements cover a district about 
three kilometres long and from 300 to 
400 imetres wide. There is about 3,000 
fixed population, and during the winter, 
2,500 patients. The heaters are of two 
types, the first being merely a resistance 
covered by a suitable enamel. The second 
type, which is used principally for cook- 
ing, consists of a small alternating-cur- 
rent transformer which induces local cur- 
rents in the base of the cooking utensil 
itself. -The estimates of the energy re- 
quired for the whole settlement allow 
185,000 horse-power-hours for heating, 
and 53,600 for cooking. In addition to 
this, 9,550 horse-power-hours for baker- 
ies, 15,000 for the laundries and 5,000 
for the baths arc allowed, making a total 
of 268,150 horse-power-hours per day of 
winter. Dividing this by 24 shows that 
the installation should have a capacity of 
11,200 horse-power. These figures are 
criticised by Mr. A. de Grandmaison, who 
goes on to show that the estimate for 
cooking is very much too high. That for 
heating the buildings gives about 253 
watt-hours per cubic metre of apart- 
ments, and is assumed to be correct. The 
results obtained at the restaurant during 
the exposition of 1900 show that an ex- 
penditure of about 450 watt-hours per 
meal was sufficient. The conditions ex- 
isting at Davos are less exacting than 
were those at the exposition. It is thought 
that an allowance of 1,250 watt-hours 
per day per person would not be far from 


the truth. Assuming this figure, the 
total as given above will be reduced to 
228,000 horse-power-hours, and a plant 
of 9,500 horse-power should be sufficient. 
This power can be obtained from two 
streains—the Landwasser and the Albula, 
situated at about twenty kilometres from 
Davos, and having a fall of 394 metres. 
The central station will contain five sets 
of 3,000 horse-power each. Each turbine 
will be coupled directly to two three-phase 
alternators of 1,500 horse-power each. 
The alternators generate a potential of 
8,000 volts, and two being coupled in 
scries give a pressure of 16,000 volts, 
which is sent out over the line. The an- 
nual expense of this service, including in- 
terest, depreciation and cost of operation, 
is estimated at 829,528 francs. The con- 
sumption of energy for the year will be 
25,000,000 kilowatt-hours, so that the 
price per kilowatt-hour will be 3.3 cen- 
times. This cost is not regarded as ex- 
cessive for heating, while the advantages 
of its use for cooking, and the avoidance 
of all smoke, are more than sufficient to 
warrant the undertaking.. Electricien 
(Paris), October 4. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electrically-Driven Notching Presses. 


The accompanying illustrations show 
several of the applications of motors to 
large machines which find constant serv- 
ice in the manufacture of electrical ap- 
paratus. Fig. 1 is a press which is driven 
by teeth cut in the flywheel, which engage 
with a pinion on the motor shaft. This 
form of direct driving is very often used, 
and is claimed to be more positive and 
rigid than when a press is belt-driven 
from the motor. This press is adapted 
for large sizes of armature discs up to 
about twenty inches in diameter and, as 
may be seen from the illustration, has a 
number of special features, the sliding 
ram being unusually long, with wide 
bearing, which ensures accuracy for the 
emplacement of the dies. The machine 
is also provided with an improved form 
of clutch, clutch lock, treadle lock, and a 
self-oiling device for the flywheel clutch. 
This press is also made with an open 
front, and this is sometimes preferred, 
as the discs can be cut from the sheet and 
the sheet fed in from right to left or from 
front to back, as desired. 

Fig. 2 is a geared punching press, ar- 
ranged with the motor set on an adjustable 
shelf, and driven by a belt from the motor 
to the press. For many kinds of work it 
is desirable to drive with a belt, as there 
is less vibration of power communicated 
to the motor, the belt giving a flexibility 
which is hard to obtain when the motor 
is geared directly to the flywheel. This 
punching press is especially adapted to 
electrical instrument work of various 
kinds, and has a number of good features 
in the adjustment of the ram and clutch. 

The Ferracute Machine Company, 
Bridgeton, N. J., is the manufacturer of 
a large number of different styles of ma- 
chines and machine tools, especially 
adapted for work in electrical industries. 
These are constructed for both direct and 
belt driving from electric motors, and also 
for steam-driven connection. 

Fig. 3 is an illustration of what at the 
present time seems to be a novelty in ma- 
chine construction. This is the inven- 
tion of Mr. Oberlin Smith, of the Fer- 
racute Machine Company, and is de- 
scribed as an “electric boy.” This com- 
pany turns out a large number of presses 
of all kinds, and in order to ensure ac- 
curacy and durability of the parts, each 
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machine is subjected to a running test 
covering about ten hours before ship- 
ping. It has been found necessary, 
therefore, to employ three or four 
boys each day to keep the machines work- 
ing under test, particularly those ma- 
chines which have to make intermittent 
strokes, by depressing the toe treadle in 
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the same platform, a lever and treadle, 
and the motion of the sprocket wheel be- 
ing communicated to the lever, that is 
given an intermittent up and down move- 
ment, which is just what is wanted to 
start the treadle press and put the ma- 
chine in motion. The whole mechanism 
is driven by a small one-eighth-horse- 
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Fic. 1.—ELECTRICALLY-DRIVEN PRESS, MOTOR PINION ENGAGING IN TEETH CUT IN FLYWHEEL. 


some cases as many as 10,000 times dur- 
ing ten hours. This would require con- 
stant attention, and has been a source of 
great expense and does not give the satis- 
faction that is required. The machine 
illustrated consists of a frame or truck, 
mounted on four small wheels, on which 
is mounted a bicycle frame with a 
sprocket chain, etc., driving a geared 
wheel in the usual manner. There is also 
mounted in connection with this, and on 


power motor, a cord or belt running from 
the motor to the rim of a large flywheel. 
The machine was built for experimental 
purposes, and the bicycle frame seemed 
to be a very favorable aggregation of 
parts to use in connection with it. The 
handles are placed in position so that the 
whole truck can be wheeled up in front 
of the press, and the machine merely 
stands where the operator would naturally 
stand. If desircd, three presses can be 
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placed in a row, with a piece of board 
resting on all three treadles, and the lever 
will then operate three presses as well as 
one. This electric boy can be arranged 
to manipulate almost any machine where 
a treadle motion is desired and where the 
power is applied through a treadle to stop 
or start the machine. 


A Quick Repair Job. 


The Massachusetts Chemical Company 
recently received the following story of 
rapid repair work from a young factory 
electrician located in western New York. 

“The proposition which faced us was a 
sixty-horse-power, 500-volt, direct-current 
motor which had given a good deal of 
trouble, as it had been insulated with su- 
preme indifference to common sense. The 
armature coils had been dipped once in 
shellac, baked, dipped in linseed oil var- 
nish, baked again, assembled and painted 
‘with some black varnish. The fields had 
been dipped in black paint, baked, taped 
with strips of duck, shellaced and finally 
painted black. 

“The persistent leakages in the arma- 
ture we had taken care of by frequently 
heating it with the current and then dip- 
ping it in Armalac. On several occa- 
sions we took care of short-circuits which 
had been caused by chafing of the crossed 
windings by lifting the wire slightly and 
jamming in a bit of cotton waste which 
had just been saturated with Armalac. 


Fie 3.—‘‘ ELecTRIC Boy,” ror TEsTING PURPOSES. 
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Fic. 2.—GEARED PUNCHING Press, DRIVEN BY BELT FROM MOTOR SET on SHELF. 


“In the present instance, under the ex- 
pansion of a heavy overload, one of the 
binding bands burst and before the ma- 
chine could be stopped the armature and 
four fields were badly smashed. 

“Export orders were behind, transat- 
lantic cables were demanding immediate 
deliveries and the cessation of work by 
that machine meant idleness for $75,000 
capital and fifty operatives. 

“The smash occurred at 2 P. m., and, by 
a hasty consultation, the factory com- 
mittee decided that, as the sending of 
the repair job to a repair shop would en- 
tail a delay of at least a week at an ex- 
pense of $200 and a net loss of at least 
$1,000, it would take a chance and try to 
patgh -uğ the machine as it stood. The 
factory joker announced that if we did 
it. we would have a ‘patch’ instead of 
a motor. 

“Armature and fields were quickly re- 
moved, two men detailed on each piece 
and the work of stripping the fields 
begun. 

“The armature abrasions were mended 
hy prying out the coils and covering the 
denuded wires with the very thinnest of 
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with thin bias Armalac tape, painted with 
Armalac, wound with thin bias Armalac 
duck one and three-quarters inches wide, 
and again painted. At a quarter of five 


Armalac tape, cut on the bias. It was 
‘puttering’ work, but at one o’clock the 
next morning all the breaks were covered 
and tested out O. K. with the current. 
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The armature was then set back on its 
bearings and the new bands put in place, 
turning the armature by hand. A pail 
of water resistance had been got ready 
long before and the juice was jammed 
through her until she was ripping hot. 
Then on wooden horses we turned her 
over and over with one-third of her diam- 
eter in a soap box (made temporarily 
tight with shellac and sand) and full of 
Armalac. The old windings sucked up the 
insulating material as a blotter soaks up 
ink, and the operation was continued 
until the armature was nearly cool. Then 
the soap box was taken away and the 
slow turning continued (to make the 
compound dry in an evenly distributed 
state) until the fields had been put in 
position. 

“The work on the fields had been of an 
especially exasperating character. They 
were of small wire, and at least a dozen 
wires on each field had been smashed. 
Long and ‘puttery’ was the job of solder- 
ing them and putting each one into a 
little trough of fine Armalac tape. Then 
they were heated with the current and 
sent into the dipping tank. Then wound 
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we started up the machine, left it run- 
ning under the eve of the night man, and 
went home in the gray dawn with a con- 
sclousness of duty well done by com- 
rades and employers which more than 
compensated for weary eyelids and aching 
backbones. 

“The ‘patch’ is running yet, though 
there is a swelling like a spavin on all 
four fields. The rush orders are filled, a 
heavy expense bill avoided, and the ‘patch’ 
will not be disturbed until January, when 
it will get another baptism in the soap 
box on the general principle that ‘spring 
medicine’ accomplishes wonders if taken 
in advance.” 


A New Crank-Shaper. 


The crank-shaper shown herewith is 
the latest product of the American Tool 
Works Company, of Cincinnati. This 
shaper is a thoroughly modern tool 
throughout, and is much heavier and 
stronger in every way than former 
models. The column is of unusual depth 
and width, tapering slightly from base 
to top, adding to the soliditv as well as 
the graceful appearance of the machine. 
The base is of extension tvpe, and the 
ram has long, wide bearings in the 
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column, with improved oiling facilities. 
The table, cross-rail, etc., have all been 
given additional dimensions and weight, 
thus giving the machine, as a whole, a 
greatly increased power and capacity, yet 
retaining a _ well-proportioned, compact 
appearance. The stroke is positive and 
the length may be changed at will with- 
out stopping the machine. The index 
shown on the ram facilitates the setting 
of the stroke to the length desired. The 
rocker arm is pivoted near the base line, 
and this gives the ram an almost uniform 
rate of speed for its entire stroke and 
provides an exceedingly quick return. 
The back-gear ratio is the highest em- 
ploved on any shaper of to-day, and gives 
this tool an exceptional power in taking 
heavy cuts. The rocker arm is of double- 
section pattern permitting a large-sized 
shaft to be passed under the ram, through 
the hole shown in the top of column, for 
kev-seating. 

This shaper is convenient, casv and 
smooth- in operation, and is susceptible of 
fine and positive adjustments while under 
full speed, giving it especial value in the 
exacting requirements of the tool-room, 
and the line of sizes embraces sixteen- 
inch, single-geared; sixteen-ineh, eight- 
een-inch, twenty-one-inch and twenty- 


-© five-inch, back-geared. 


TRS 
Printing-Press Controllers. 

The printing-press controller shown in 
the accompanving illustration has been 
designed with special reference to the 
elimination of injurious sparking upon 
the contact. The maker of this appa- 
ratus has, owing to its special construc- 
tion, been able to afford a sufficiently 
large number of steps in the resistance 


PRINTING-PRE8S CONTROLLER. 


so that the electromotive force developed 
at the contacts is kept at a point below 
that at which the arc can be produced. 
The resistance of these different con- 
trollers is designed in two sections. The 
section first cut in circuit has capacity for 
the full torque current of the motor con- 
tinuously applied. When this section is 
the only resistance in circuit, the motor 
will be running and developing counter- 
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volts. The insertion of all this section 
of resistance will stop the motor under 
conditions of full torque, because the 
ohms are sufficient to cause the drop of 
the full-line volts when the full torque 
current has passed through it; that is, by 
the time all of the resistance of this first 
section is inserted in the circuit under 
conditions of full torque, the motor will 
necessarily be at rest sinee the entire line 
electromotive force will be dropped upon 
the resistance, and hence there will be no 
electromotive force upon the armature 
terminals of the motor. 

At this point is begun the insertion of 
the resistance of the second section of the 
controller. It will be evident that as 
cach additional step of the resistance is 
inserted when the motor is at rest, the 
current will be gradually reduced as in 
the case of a field rheostat or theatre 
dimmer. The purpose of this second sec- 
tion is to introduce into the circuit a suf- 
ficient amount of resistance to stop the 
motor even if it be operating under condi- 
tions of merely friction load. The ampcre 
capacity of the succeeding steps of re- 
sistance is gradually tapered from the 
full torque current of the motor to the 
friction-load current. The resistance of 
each successive step is such that it is im- 
possible to produce an arc at the contacts 
amd the current capacity at each step is 
sufficient to carry continuously the maxi- 
mum current to which ıt can be possibly 
subjected. 

The multiple unit system of construc 
tion is employed; that is, for each two 
and one-half horse-power motor capacity, 
there 1s a unit controller complete with 
resistance, contacts and contact lever. The 
unit controllers are assembled in bank to 
secure any horse-power duty, the con- 
trollers being connected in multiple and 
all four levers being operated by one 
shaft common to all. By this arrange- 
ment there is no limit to the size for 
which a controller can be made by as- 
sembling the unit controllers in bank. 
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Fig. 2.—Motor Direce DRIVING SMALL VENTI- 
LATING FAN, 
These controllers are manufactured by 
the Ward Leonard Electric Company, 
Bronxville, N. Y. 
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Propeller Fans. 

The accompanying illustrations show 
the latest developments of the Davidson 
propeller fan. This fan is well adapted 
to nearly all operations of ventilation, 
heating and drying. In the drying of 
lumber, textiles and other materials, it is 
successfully used in connection with a 
sectional hot-blast heater. Nearly all 
drying operations require the movement 
of large quantities of air at comparatively 
low pressures, although this fan may be 
successfully used against pressures of 
three-eighths to one-half ounce per square 
inch. 

For ventilating work of every descrip- 
tion, this fan is claimed to offer peculiar 
advantages. Ventilating operations, and 
in the removal of gases, vapors, it is 
claimed to move large volumes of air 
quietly and with the minimum expendi- 
ture of power. The form of the blades of 


Fic, 1.—Motor ON SEPARATE BASE FOR DIRECT DRIvING LARGE 


VENTILATING FAN. 


the Davidson fan is said to ensure this, 
while the entire construction is such that 
the apparatus can be run continuously 
without unusual attention. The frame 
consists of both wrought and cast-iron 
parts, carefully machined, fitted and 
bolted together in the most rigid manner. 
The bearings are connected to a heavy 
cast-iron wall ring by wrought-iron bars, 
ensuring rigidity and alignment. These 
bearings are of cast iron with a large oil 
reservoir cored in the required half, 
which holds a sufficient quantity of oil to 
run the fan several days without atten- 


611 


tion. In smaller sizes, the oil is fed to 
the bearings by wicking. The bearings 


Fie. 8.—ELECTRIC MOTOR DRIVING STEEL 
BLOWER. 


are lined with the 
best quality of bab- 
bitt metal, which 


i after casting is 
hammered and 


reamed to accurate- 
ly fit the shaft. 
The cap is attached 
to the lower end 
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\ Sas of the bearing by 
ei four cap screws 
Ska which provide con- 
= siderable adjust- 
Aa ment to compensate 

VA for wear. The 

blades are com- 


pound curved and 
so designed to pick 
up the air at a 
very low velocity 
and deliver it at a 
comparatively even 
pressure over the 
Teg a whole surface of 
the fan. The blades 
may be built of cold 
rolled copper or of 
a composition commonly called “yellow 
metal,” or the entire runner may be of 


steel. Fans with composition or copper 


blades are well adapted for use in dye 


houses, bleacheries and sulphite mills, or 
in any location where they are required 
to handle air or vapor containing gases 
likely to corrode fans with steel blades. 
These fans are adapted for driving by 
direct-connected electric motors, and in 
this way applicable to all sources of venti- 
lating work in public and factory build- 
ings, and for the removal of heat and 
moist air in prominent use for manufac- 
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turing and drying, and for the circulation 
of heat or cold air for the purpose of 
heating or cooling. Motors are made in 
several styles suitable for fans from 
12 inches to 120 inches in diameter. The 
motors required for fang above forty- 
eight inches in diameter have to be sep- 
arately eupported from the fan ring 
owing to the considerable weight thereof. 
An illustration of this description is 
shown in Fig. 1. The motors may be of 
the open, semi-enclosed or wholly en- 
closed type, and are wound for direct 
current in either of the three standard 
voltages, 115, 230 or 500 volte. Each 
outfit is provided with a plain or auto- 
matic fireproof speed regulating rheostat, 
of a size sufficient to reduce the revolu- 
tions of the fan to forty per cent from its 
maximum speed. 

Fig. 2 shows the Davidson fan with 
direct-attached Lundell motor. The size 
of the fan ranges from eighteen to sixty 
inches, and the motor capacity varies 
from one-quarter to seven and one-half 
horse-power, the revolutions being 850 to 
350, respectively. The capacity of these 
fans range from 2,600 to 39,400 cubic 
feet per minute. 

Fig. 3 shows a steel blade electric fan, 
direct attached to either a direct or alter- 
nating-current motor. The sizes of these 
fans range from 40 inches to 280 inches, 
and have a very wide application. These 
propeller fans are manufactured by the 
Massachusetts Fan Company, of Waltham, 
Mass. ae 


Traction or Mine Telephone. 


In the accompanying illustration is 
shown the latest product of an iron box 
traction or mine telephone. This is made 


New TRACTION OR MINE TELEPHONE. 


up with a front protecting plate which 
covers all the working parts, leaving ex- 
posed, when the front door is open, only 
the transmitter, mouthpiece, receiver and 
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generating crank. The illustration does 
not show this protecting plate, which is 
made up with a rubber gasket. The 
manufacturer believes this to be one of 
the most complete iron box telephones ever 
placed on the market. It is made up with 
ringer coils with various resistances as 
desired. These ringer coils either cut in 
all of the time or cut out when the outside 
door is closed, leaving, of course, the line 
perfectly clear. 

This type of telephone is especially 
adapted for outdoor use, being thor- 
oughly damp and moisture-proof. It is 
equipped with moisture-proof transmit- 
ter, pure hard rubber shell receiver and 
powerful generator. The cast-iron box is 
further provided with a heavy lock, and 
the whole fastens to the pole with lag- 
screws from within. This is manufac- 
tured by the American Electric Telephone 
Company, of Chicago, Il. 

—— <> 
New Telephone Ringer. 

In designing this ringer, the principal 

object in view is to overcome the objec- 


New TEvEPHONE RINGER. 


tionable features in the adjusting of ring- 
ers of this nature. This operation has to 
be repeated, in a good many cases, several 
times before the proper adjustment is se- 
cured. In the ringer shown here this seri- 
ous objection is claimed to be entirely 
obviated by simply using a beveled screw. 

The frame of the ringer is made of soft 
sheet iron bent into form. On the centre 
of this is mounted a barrel or supporting 
post, into which fits the plunger carrying 
the armature. It will be noticed by re- 
ferring to the illustration that there are 
two screws in the barrel, marked A and B. 
A is simply a set-screw which prevents 
any possibility of the shifting of the 
plunger. B is the adjustment screw, 
which is screwed in to draw the arma- 
ture near the pole of the magnet, and 
screwed out or unscrewed to throw it 
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away from the poles of the magnet. 
With this arrangement it is possible to 
adjust the ringer with a pocket-knife or 
a screw-driver. After once adjusting, 
there is no chance for variation, and the 
change can be accomplished in the frac- 
tional part of a minute. The magnet 
cores on these ringers are made up of the 
best grade of imported Norway iron that 
it is possible to secure, and the cores are 
wound with silk insulated wire. The 
armatures are made of a high grade of 
Norway stock, carefully annealed and 
polished ; then the armature is blued and 
coated with gun barrel lacquer, which 
prevents any possibility of its rusting, 
even if wet with salt water. This com- 
bination makes an excellent ringer. 

It has been submitted to a number of 


telephone experts, and in every case it has 
been endorsed for its simplicity and effi- 
ciency. It is made by the Connecticut 
Telephone and Electrical Company, Meri- 
den, Ct., and carried in stock, wound to 
80, 1,000 and 1,600 ohms resistance and 
can be made up for any resistance desired. 


An Apparatus for Lighting Miners’ 
Safety or Other Enclosed Lamps 
by Electric Current. 

At a recent meeting of the Midland 
Institute of Mining, Civil and Mechani- 
cal Engineers, Mr. E. Brown described an 
apparatus for lighting enclosed lamps. 
Without some such device, about two 
hours are required to light all the 
lamps by hand. This is not only tedious, 
but expensive. Other devices for this 
purpose have been constructed, but have 
all necessitated a considerable change in 
the shape of the lamp. This apparatus 
consists of an induction coil having the 
terminals of the high-pressure secondary 
connected to a base-plate and a movable 
contact piece. This movable contact piece. 
when pressed backward, closes the pri- 
mary circuit. The glass chimney of the 
lamp has rivetted into the side a copper 
electrode, which approaches close enough 
to the burner for a high-potential spark 
to jump the gap. When a lamp is placed 
upon the base-plate and the copper elec- 
trode brought in contact with the mov- 
able secondary terminal, and the lamp 
pushed back sufficiently to close the pri- 
mary circuit, sparks will pass between the 
clectrode and the burner and light the 
lamp. The apparatus is intended to be 
taken into the mine or to any convenient 
lamp station, and is locked up so that T 
the properly appointed person can relig 
any lamp which may have been extin- 
guished. Lamps in the lamp cabin can 
be lighted as they stand by running k 
wires along the shelves, one so as to 
contact with the base of the lamp, 3? 
the other with the copper electrode. 
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An Automatic Sight-Feed Graphite 
Lubricator. 


With the growing tendency among 
steam users generally toward high press- 
ures and superheated steam, the use of 
oil as a lubricant has given more or less 
trouble. Powdered graphite has for some 
time been advocated by a great many en- 
gineers as a good lubricant, it having the 
quality of being adapted to be forced into 
the superficies of the cylinders and valves 
of steam pumps and engines due to the 
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motion of the moving parts giving a highly 
finished surface, thus reducing the fric- 
tion and requiring very little oil. While 
graphite possesses high lubricating quali- 
ties, at the same time it is not always ad- 
visable to use it alone, and it is deemed 
good practice to use this in connection 
with some liquid form of lubricant. In 
the accompanying illustration is shown a 
sectional view of an automatic sight-feed 
lubricator which is claimed by the manu- 
facturers to be meeting with great suc- 
cess for this service. The graphite is fed 
automatically and continuously in de- 
sired quantities, and this is always visible 
by passing it through a sight-feed. The 
cup requires but one connection to the 
cylinder, is very simple in construction, 
compac and in appearance is anything 
but unsightly. This lubricator is always 
placed on the steam chest. On slide-valve 
engines, it is only necessary to use one 
cup, placing it about the middle of the 


steam chest; but on the Corliss engines it. 


is best to use two, placing one over each 


valve. 
The operation of this lubricator is es- 
sentially as follows: The steam valve is 
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closed at B and the drain plug X is 
opened to allow the steam to escape from 
the cup, then the regulating valve L is 
closed. The filling plug C is removed and 
the cup is filled with graphite. After re- 
placing the filling plug, the drain plug is 
closed and the steam valve is opened wide, 
the feed of graphite being adjusted by the 
regulating valve. The sight-feed closed 
can easily be cleaned by opening the drain 
plug. If necessary to replace the sight- 
feed closed, the cup may be taken apart 
by means of the lock-nut E and a new 
glass slid down through the opening. 

This automatic sight-feed graphite 
lubricator is manufactured by the Lunk- 
enheimer Company, general offices and 
works being at Cincinnati, Ohio. 


New Telephone Apparatus. 


The accompanying illustrations show 
a new line of battery call telephones 
for intercommunicating and hotel use. 
The desirability of telephones for in- 
terior use is very generally recognized, 
and a telephone that is not only 
highly efficient but has the additional 
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quality of durability is readily sought for 
in the equipment of an up-to-date busi- 
ness house. The manufacturer of this 
line of apparatus claims for it among 
other features, being perfect in mechan- 
ical and electrical construction and ob- 
viating entirely cross-talk if properly 
installed. The plugs can be left in jack 
without disturbing the station. 

Fig. 1 is interior view of the new type 
of wall telephone. Fig. 2 is another type 
of wall telephone, and Fig. 3 is an in- 
terior view of a battery telephone for two 
stations only, or for hotel use in connec- 
tion with annunciator. These telephones 
are equipped with long-distance, solid- 
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back transmitters, with heavy metal case, 
imported granulated carbon and gold 
electrode. The gravity hooks are made 


with German silver and are equipped 
with lever springs, no spiral springs being 
employed. The bells are of five ohms re- 
sistance. The jack-spring contacts are 
made of platinum and German silver. 


— 


Fra. 2.—New Type WALL' TELEPHONE. 


No induction coils are used, but all the 
instruments are furnished with non- 
inductive resistance coils. No local bat- 
teries are used, both ringing and talking 
power being furnished with one set of 


Fic. 8.—NeEw TYPE INTERCOMMUNICATING SET. 


batteries. These instruments are made 
by the Central Telephone and Electric 
Company, St. Louis, Mo. 


The absorption of small quantities of 
nitrogen by pure iron renders it hard and 
brittle like steel. 
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Bending Tools. 


The accompanying’ illustration: ‘abies a 
very, gooi idea of the wade tinge of angles 
and eyes, whicli ts’ possible. with the angle 
‘and’ eye- ‘ben ildr’ ‘manufactured by the Wal- 
“Idee Supply” Company, Chicago, Il. 
“These bending tools have a constant ap- 
“plication in almost every variety of me- 


ANGLES MADE WITH BENDING Tonis. 


chanical metal working. Ease and quick- 
ness of adjustment, simplicity and rapid- 
ity of operation, and wide range of 
adaptability are the main points of ad- 
vantage which render these tools es- 
pecially valuable. Any blacksmith or 
helper can operate them, and expert at- 
tendance is in no case called for. Both 
the angle and cye-benders are secured re- 
movably to brackets which may be fas- 
tened to the forge frame or placed in any 
other location. in the shop convenient to 
the operator 


— 
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Joint Session of Independent Tele- 
phone Associations. 


The fourth annual meeting of the Ken- 
tucky Independent Telephone Association 
and the third annual meeting of the 
Southern Indiana Independent Telephone 
Association are being held this week at the 
Board of Trade Building, Louisville, Ky. 
The joint quarters of the convention are at 
the Louisville Hotel. The programme as 
announced includes an address of wel- 
come by the Hon. C. H. Grainger, Mayor 
of the city of Louisville, the response to 
be made by the Hon. W. C. P. Breckin- 
ridge, representing the Kentucky Inde- 
pendent Telephone Association, and the 
Hon. G. A. Keinle, representing the 
Southern Indiana Independent Telephone 
Association. 

The following addresses have also been 
arranged for: 

“National Association,’ Hon. S. P. 
Sheerin, Indianapolis, Ind.; “Long-Dis- 
tance Toll Lines and Connections,” H. K. 
Cole; “The Bell People as Antagonists,” 
A. J. Payton; “Franchises,” Colonel 
John R. Allen; “Rates,” P. L. Pendleton; 
“Tnterstate Association,” E. M. Coleman; 
“Merging of Independent Telephone 
Plants,’ J. S. Brailey; “Operating and 
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Governing Telephone Plants,” A. L. 


Tetu. 


= There will be the regular business meet- 


‘ings of the two organizations, and the 
-members of the associations will be the 


guests of the board of directors and of- 
ficers of the Home Telephone Company, 
of Louisville. 


An Electric Trolley Hoist. 


The accompanying illustration shows 
an electric trolley block which is manu- 
factured by the Brown Iloisting Ma- 
chinery Company, Cleveland, Ohio. These 
are built in five sizes, from one to five 


ELECTRIC TroLLEY Horst. 


horse-power, the illustration showing one 
of three tons lifting capacity. These are 
made for hoisting by electric power only, 
or for hoisting and travel by electric 
power. The hoisting mechanism used i3 
the well-known Yale-Weston triplex block. 
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Local Pittsburg institute Meeting. 


At a mecting of the local members of 
the American Institute of Electrical En- 
gineers, held Monday evening, October 
13, a committee consisting of P. M. Lin- 
coln, Professor S. M. Kintner, C. W. 
Rice, J. S. Peck and F. B. Erwin, was 
appointed to call a second meeting, pro- 
vide a programme therefor, and to pro- 
pose a plan for a permanent organization 
of Pittsburg, Pa., members. 

The committee decided to accept the 
invitation of the Electric Club, an organ- 
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ization made up chiefly of engineering 
apprentices, to hold the next meeting in 
their hall ir Wilkinsburg, Pa., on Thurs- 
day evening, November 6. 

The members of the club were in turn 
invited to attend these mectings and to 
take part in the discussions. 

It was decided to take up for discus- 
sion the general subject of illumination. 


Professor Kintner, of the Western Uni- 
versity of Penneylvania, is to give a 
résumé of the papers presented at the 
general meeting, and Mr. Scott will give 
a summary of the New York discussion. 
Mr. Wurts will be asked to discuss the 
general topic of the evening—illumina- 
tion. Although no definite arrangements 
have yet been made, it is expected to have 
a talk also on the Nernst, Bremmer flame- 
arc lamp, and on the Cooper-Hewitt 
lamp by gentlemen who are more or less 
familiar with these subjects. Acetylene 
lighting, indirect electric lighting will 
also receive a share of attention. It is 
also proposed to illustrate the remarks by 
exhibitions of the lamps themselves. A 
Nernst lamp, a Bremmer are lamp, a 
Cooper-Hewitt lamp and an acetylene gas- 
light will be exhibited in the hall during 
the evening. The stated communications 
will be restricted to not over ten minutes 
each, and the subject will then be thrown 
open to general discussion. 

As to permanent organization the com- 
mittee will recommend that an executive 
committee of five, consisting of a chair- 
man, a secretary and three other mem- 
hers, be elected at the meeting of Novem- 
ber 6, to take full charge of this local 
section, including the calling of meetings, 
the preparation of papers, ete. 
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Soo’s Big Power Canal Open. 


Water was turned into the new power 
canal of the Consolidated Lake Superior 
Company, at Sault Ste. Marie, Mich., 
Saturday morning, October 25, and at 
twelve o’clock noon Miss Helen Clergue, 
sister of Francis H. Clergue, organizer 
and general manager of the company, 
turned a jeweled switch that started the 
wheels in the big power-house. 

Miss Clergue started the machinery 
aml set the wheels in the power- 
house whirling for the first time. The 
first current generated was used to run 
one of the company’s new electric street 
cars. | 

A civil and military parade marched 
through the streets during the morning. 
It exceeded anything ever seen in upper 


Michigan. Over 10,000 men were in line. 
During the afternoon an industrial 


parade was given, which showed the dif- 
ferent products of the Clergue institu- 
tions in the various stages from raw Ina- 


terial to finished production. On Satur- 
day evening the three days’ celebration 
ended with a banquet in the armory. 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

NEW MANILA ENTERPRISE—The Philippines Commission 
has passed a bill providing for the construction of a Standard 
Gauge Electric Railway for a lighting and power plant. The bids 
will be opened at Manila on March 5. Specifications will be ex- 
hibited in Manila and Washington. 


SOUTH AFRICAN WATER-POWER PLANT—It is announced 
that some $1,200,000 is to be expended in the carrying out of a 
South African water-power project. The water is drawn from the 
Maguadzi River. The initial capacity will be 1,400 horse-power. 
The electricity will be utilized for supplying the mines in the 
vicinity with power for operating machinery, etc. 


MEXICAN ELECTRIC TRACTION SYSTEM—Contracts will 
shortly be placed in the United States for the equipment of seven- 
teen miles of electric traction which is to be constructed in the city 
of Monterey, Mexico. The contracts will aggregate about $1,000,000. 
Two of the principal existing horse-car roads.are to be converted 
into electric motive power, and a new short line will be built, the 
concession for which has been acquired by an American engineer- 
ing and contracting firm. 


TEN MILLION DOLLAR DEED OF TRUST—A deed of trust 
to secure a bond issue of $10,000,000, given by the Union Electric 
Light and Power Company, has been placed on record in the office 
of the recorder of deeds, St. Louis. The Mississippi Valley Trust 
Company is trustee. The deed covers the property of the Union 
Electric Light and Power Company. The frontage of the property 
is 142 feet 6 inches. The personal property is also included. The 
bonds run for thirty years and bear interest at the rate of five per 
cent. They are payable in gold. 


MAINE ELECTRICAL SYNDICATE FORMED—A syndicate of 
Boston and New York men has undertaken the generation of elec- 
trical power by utilizing the water of Union River, Maine. It has 
been concluded that 40,000 horse-power can be generated there and 
transmitted as far as Bar Harbor and Bangor. Contracts have 
already been signed by Ellsworth manufacturers, who will take 
40,000 horse-power, and negotiations are in progress with the 
Eastern Manufacturing Company at Bangor, and other large con- 
cerns. The directors have organized a corporation of $1,000,000 
and propose to construct a main dam at Ellsworth, Maine, and 
another twelve miles above. 


ILLINOIS REORGANIZATION PLAN—A_ deal involving 
$2,000,000 is in progress, the parties being the members of the 
Springfield Consolidated Street Railway Company and the Spring- 
field & Central Illinois Railway Company. This is practically a 
reorganization of the street-car business of Springfield in such a 
way as to include the interurbans projected by interest of the 
local railway company. The idea is to transfer the property of 
the Springfield Consolidated Street Railway Company to the Spring- 
field & Central Illinois Railway Company. To do this and carry 
out the plans of the latter company will require two and one-half 
million dollars which will be raised by a bond issue. 


ELECTRIC POWER DEAL—It has been announced that the 
Highland Canal and Power Company, of Duluth, Minn., has se- 
cured an option on the St. Louis River rapids and will control 
all the water available for power purposes at the head of the 
lakes. It is stated that something like 50,000 horse-power can be 
developed under the combined systems. The first installation will 
be completed about a year from next spring, and the company is now 
contracting to deliver electric current in Duluth and Superior not 
later than June 1, 1904. Electric current will also be transmitted 
to the mines and range towns. The available fall under the 
Duluth Heights system is 7,740 feet and the available fall under the 
St. Louis River Rapids development is 370 feet. 

VICTORY FOR MR. YERKES—The contention made by coun- 
cil for Charles T. Yerkes before the House of Commons Railroad 
Committee last week that the bill providing for the construction 
of a Piccadilly and City Road must be withdrawn, as the Morgan’s 
tube scheme had no legal status, through having been presented 


to Parliament as part of the United London plant which has become 
non-existent through the withdrawal of its bill, has been upheld 
by the committee. The chairman, Sir Louis McIver, announced 
that the committee was unable to proceed with the consideration 
of the bill. It is understood that the Morgans do not propose to 
abandon their underground projects. In spite of the decision of 
the committee, they will have a bill introduced in 1903 giving 
facilities similar to those of the scheme just quashed by the de- 
fection of the London United, control of which was purchased by 
Speyer Brothers, who are financiers of Charles T. Yerkes’s plans. 


GAS AND ELECTRIC COMPANIES IN EXTENSIVE MERGER 
—Negotiations are under way for the consolidation of a number 
of gas and electric lighting companies now operating as inde- 
pendent concerns. It is probable that an operating company will 
be formed to acquire ownership of a number of properties, the 
most important of which are the New York & Queens Electric 
Light and Power Company, the Newtown & Flushing Gas Com- 
pany, and the Williamsport, Pennsylvania, Gas Company. The 
New York & Queens Electric Light and Power Company does prac- 
tically the sole electric lighting business in the Borough of Queens. 
The preferred stock authorized and issued is $1,250,000, and the 
common stock is $1,250,000. This company also controls the New- 
town & Flushing Gas Company, and is capitalized at $1,300,000. 
The Williamsport company was incorporated nearly fifty years 
ago. The directors are almost identical with those of the other 
two companies, and its capital stock is $350,000. 


PERSONAL MENTION. 


MR. F. S. TERRY, secretary of the National Electric Lamp Com- 
pany, was a New York visitor last week. Mr. Terry, whose inter- 
ests require his presence in New York, Cleveland, Chicago and St. 
Louis, about equally, has become known as one of the most inde- 
fatigable travelers in the electrical field. 


MR. L. G. MARTIN, the cable-laying expert of the Okonite Com- 
pany, left last week for San Francisco to superintend the laying 
of the land lines for the Pacific Cable Company at:‘San Francisco, 
and also the land cables at Honolulu. This cable is expected to be in 
working order between Hawaii and United States in about sixty 
days. 


MR. CHARLES CUTTRISS, chief electrician of the Commercial 
Cable Company, left Saturday of last week for San Francisco to 
superintend the technical details of the opening of the new cable 
between the United States and Hawaii. Mr. J. G. Gaines, of Canso, 
N. S., it is understood, will be the superintendent of this cable line, 
with headquarters at Hawail. 


MR. THOMAS E. MITTEN, it is stated, is considering a 
proposition which may place him at the head of the Metropolitan 
Street Railway Company, of New York, under President Vreeland, 
who, it is said, is contemplating a European tour, which will cover 
a considerable period. Mr. Mitten was formerly superintendent of 
the Milwaukee Street Railway System and is now general manager 
of the International Traction Company, of Buffalo, N. Y. 


MR. P. A. RAMAGE has been elected honorary secretary of the 
Manchester section of the Institution of Electrical Engineers. Mr. 
Edward W. Cowan has vacated the post of honorary secretary and 
has been elected vice-chairman. Twelve ordinary general meetings 
were held by this section during the year just closed and a number 
of valuable topics received. These meetings were well attended, 
there being an average of over 100 members and friends present at 
each session. 


MR. ANDREW C. SHAW, the London manager for the McGraw 
Publishing Company, reached New York on the steamship Cam- 
pania, October 4, in time to attend the convention of the American 
Street Railway Association at Detroit, and is now continuing his 
American visit in New York. Mr. Shaw was prominent in electrical 
and publishing circles through his long connection as business 
manager of the Electrical Engineer, prior to its mergement. Since 
the consolidation of the Electrical World and the Electrical Engi- 
neer, Mr. Shaw has acted as the London representative for this 
publication, and also for the Street Railway Journal. 
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ELECTRIC RAILWAYS. 


COLUMBIA, TENN.—The Nashville & Columbia Electric Rall- 
way has been granted the right of way on certain streets inside 
the city limits. 


TUCKAHOE, N. Y.—The Interurban Railway Company has been 
granted a franchise for an extension of its trolley line on the White 
Plains Road to Waverly Square. 


ANDERSON, IND.—The Richmond & Northwestern Electric 
Railway Company has begun the construction of an electric rail- 
way from this city to Middletown, nine miles southeast. 


EASTON, PA.—The Easton & Nazareth Street Railway Com- 
pany and the Easton, Tatamy & Bangor Street Railway Company 
have been consolidated, and hereafter will be operated as the 
Northampton Traction Company. b 


KNOAVILLE, TENN.—The Knoxville Traction Company will 
shortly extend its lines to Lonsdale, in accordance with franchises 
recently granted the company by the county court. It is expected 
that the work will be completed in a month. 


DAVENPORT, IOWA—The board of supervisors has granted the 
Iowa & Illinois Railway Company permission for the construction 
of an electric road between this city and Clinton. Work is to be- 
gin within thirty days and be completed inside of two years. 


PITTSBURG, PA.—Plans are being considered for the construc- 
tion of a scenic railway along the Watching Mountains, from North 
Plainfield, N. J., to the mountain resort, Chimney Rock. It is 
proposed to connect the line with the Plainfield & Elizabeth trolley 
line. 


ROCHESTER, N. Y.—An extension of the Buffalo & Depew 
electric road is to be built, passing through the towns of Lancaster, 
Corfu, West Batavia, Stafford, Le Roy, Caledonia, Mumford and 
Clifton, striking Rochester at Genesee street. The work will begin 
in the near future. 


READING, PA.—The new trolley road connecting Allentown 
and Reading has been opened to the public. By this connection 
passengers will be able to go to Philadelphia, Trenton, Bangor, 
Doylestown, Slatington and several other important points in 
eastern Pennsylvania. 


COLUMBIA, MO.—It is rumored that a company in which Will- 
fam H. Chase, of Toledo; E. W. Price, of Salisbury, and George B. 
Harrison, of Glasgow, are interested, will construct an electric rail- 
way through Linn, Charleston, Howard, Boone, Callaway, Mont- 
gomery, Warren and St. Charles counties. 


MANSFIELD, OHIO—It is stated that W. J. Pentz, of Cleveland; 
John W. Giffin, of Mifflin, Ohio; Charles Miley, J. W. Galbraith and 
J. J. Maguire, of Mansfield, the projectors of the new trolley line 
from Mansfield to Ashland, will shortly incorporate under the laws 
of the state of New Jersey, with a capital of $300,000. 


PORTLAND, ORE.—The Oregon City & Suburban Railway Com- 
pany, which filed articles of incorporation a few weeks ago, is going 
ahead with plans for putting in a standard gauge electric road 
from Oswego to the western approach of the Oregon City bridge. 
C. D. Latourette, the banker, is president of the company. 


DUNKIRK, N. Y.—The Dunkirk & Point Gratiot Traction Com- 
pany has been reorganized, and it has been decided to construct a 
belt line around Dunkirk and extend the line to Buffalo. Luther 
H. Allen, Lattimer & Holcomb, W. J. Connors, Robert F. Schilling 
and Daniel F. Toomey comprise the new company. Surveys are 
already being made. 


OAKLAND, MD.—Edward A. Sincell, representing Robert A. 
Ravenscroft, Marshall W. Wilson and others, has been granted a 
franchise for the building of an electric road through the streets 
of Oakland, and also for building an electric light and power plant. 
The franchise for the electric road covers a period of forty years, 
and the one for the lighting plant twenty years. 


NEW BLOOMSFIELD, PA.—Surveyors are now at work laying 
out the route of the trolley line from Carlisle to Loysville, and the 
road will be rushed with all possible speed to completion. The 
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new company has a capital of $120,000, which has been subscrihed 
by local men. The line will extend from Carlisle, through Ser- 
rett’s Gap, Shermansdale and Landisburg, to Loysville. 


SAN BERNARDINO, Cal.—The San Bernardino Valley Traction 
Company, which already operates electric roads in this city and 
Redlands, has applied for a franchise for an electric road from 
San Bernardino to Highland. The company states that it is its 
intention to connect all towns in this valley by electric roads, which 
would eventually be extended to towns lying between here and Los 
Angeles. 


ALBANY, N. Y.—The Cross-County Railroad Company, with 
principal office in Brooklyn, has been incorporated to operate an 
electric surface road, fifteen miles long, between College Point and 
Willets Point. The capital of the company is $250,000, and the di- 
rectors are: Joseph F. McClean, Andrew A. Halsey, Theodore 
Bernard, Charles H. Kelby, George F. Kellar, James Crowley, 
Francis Bacqn, James Erwin and Charles Brandon, all of Brooklyn. 


ALBANY, N. Y.—The Bull’s Head & Annandale Beach Railroad 
Company has been incorporated with a capital of $250,000, to con- 
struct an electric road eight miles long in Richmond Borough from 
Bull’s Head to Annandale Beach. The directors are: James W. 
Hughes, Harcourt Bull, Joardon M. Kroll, Charles William Kappes, 
A. E. Haskins, Hanford S. Weed, Joseph L. Doyle and Henry H. 
Cressman, of New York city, and David Murphy, of Jersey City. 


CINCINNATI, OHIO—The promoters of the recently incorporated 
Cincinnati, Milford & Loveland traction road have organized with 
the following officers: B. H. Kroger, president; J. M. Wilson, vice- 
president; J. N. Roberts, secretary and treasurer. It was decided 
to issue bonds to the amount of $700,000, the capitalization of the 
road, waoich bonds are to be first lien on whatever assets the com- 
pany owns. The company announces that it expects to have cars 
running into the city within a year. 


ALBANY, N. Y.—The London, Aylmar & North Shore Electric 
Railroad Company, of New York city, has been incorporated with 
a capital of $500,000, to construct and operate an electric road with 
terminals in London, Port Barwell, Ontario, Canada, passing 
through Middlesex and Essex counties. The directors are: J. H. 
Hitchcock and J. E. Howard, New York city; Frederick Hitchcock 
and Frank Hassler, Detroit, Mich.; Cecil R. Lenton, Robert M. 
Lenton and W. A. Dorland, Grand Rapids, Mich.; W. A. Stephens 
and M. E. Lyon, Aylmar, Ontario. 


GRAHAM, N. C.—The prospectus of the Graham, Burlington & 
River Falls Street Railway Company has been issued. This line will 
be twenty-one miles in length, connecting the towns of Burlington, 
Graham and Haw River, Swepsonville, Saxapahaw and River Falls, 
and will do both a passenger and freight business. The estimated 
cost is about $316,000. The capital stock is $100,000, and thirty- 
year bonds will be issued to the amount of $250,000. The officers 
of the company are: J. W. Menefee, president; George T. William- 


‘son, treasurer; J. S. Thompson, secretary, all of Graham. 


WILKESBARRE, PA.—The permanent organizacrion of the 
Hazleton, Weatherly & Mauch Chunk Electric Railway has been 
effected. The officers of the company are as follows: President, 
Frank W. Larned; vice-president, Elmer Warner; secretary and 
treasurer, A. H. Bloom; assistant secretary, Ira W. Barnes. Ar- 
rangements have been perfected whereby work on the line will 
be started as soon as the required franchises are granted. The 
road is to run from Hazleton to Nesquehoning, where it will con- 
nect with the trolley now building from Lansford to Mauch Chunk. 


LEGAL NOTE. 


SINGLE-PHASE MOTOR DECISION—Judge Townsend, of the 
United States Circuit Court of the Southern District of New York, 
has handed down a decision of considerable interest in the suit of 
Thomson-Houston Electric Company, as complainants, vs. the Wag- 
ner Manufacturing Company and A. H. Mustard, defendants. This 
suit involves the alleged infringement by the Wagner company of 
the patents of Elihu Thomson for an alternating-current motor. 
The judge holds chat the defendants are entitled to the benefit 
of the rule requiring a narrow construction of such a patent. Upon 
said construction, it is held, there is no infringement and the Dill 
is consequently dismissed. 
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ELECTRICAL SECURITIES. 


There has been a considerable decrease in the volume of specu- 
lation during the past week. This has been expected for some 
time, however, and there is no apprehension felt that it is evi- 
dence of more than a temporary dominance of bearish conditions. 
Attention in financial circles has again been directed to the out- 
come of the Northern Securities litigation to determine the legality 
of that corporation. This decision will mean much to the finan- 
cial districts, and if it is favorable it is expected that similar com- 
binations of allied railroad systems will be formed, which will 
provide valuable stimulus to the stock market. The opinion is 
growing that when the matter is decided by the United States 
Supreme Court a favorable finding will be discovered. The recent 
collapse of several factors opposing this corporation has had a 
good deal to do with the expressions of confidence in the company’s 
final triumph. 

With the return of the bulk of the anthracite coal miners to 
their work during the past week, the feeling of insecurity as to a 
possible famine of this fuel has been almost entirely eliminated. 
Considerable unrest is felt, however, as to the outcome of the 
debatings of the commission appointed by the chief executive, and 
no matter which side is held to be censurable, there will no doubt 
be dissatisfaction for some little time. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 25. 


New York: Closing. 
Brooklyn Rapid ‘Transit................. 63 
Consolidated GaS......... ccc cece ence cone 219% 
General Electric............0-000: sisian 187 
Manhattan Blevated.........esessssssose 135 
Kings County Electric.........ssssssos.o 207 
Metropolitan Street Railway............. 140 
New York & New Jersey Telephone...... a 


Westinghouse Manufacturing Company... 


Westinghouse made a gain of 1 point for the week. The 
directors of the company have declared the regular quarterly divi- 
dend of 134 per cent upon the assenting stock, payable Novem- 
ber 15. 

The American District Telegraph Company has declared a 
semi-annua: dividend of 1 per cent, payable November 15. 

New York & New Jersey Telephone is stronger at the end of 
the week than for the same time the week before, sales having 
brought the stock up 3 points to 159. 

Kings County Electric Light and Power is standing at a higher 
figure than last week, rising 3 points to 207. 

It has been stated that the General Electric Company is likely 
to form a subcompany to take care of its steam turbine interests, 
and stockholders will probably receive valuable rights. 


Boston: Closing 
American Telephone and Telegraph..... 164% 
Edison Electric illuminating............ 267% 
Massachusetts Electric preferred......... ge 


New England Telephone................ 
Western Telephone & Telegraph preferred 99 


The directors of the New England Telephone and Telegraph 
Company have declared a dividend of $1.50 per share, payable 
November 15, to stockholders of record October 31, 1902. 

Massachusetts Electric held strong, touching 38%. 

American Telephone lost 14, going to 164%, a net loss of 3 


points for the week. 


Philadelphia Pe Closing. 
Electric Company of America........... 9% 
Electric Storage Battery common....... 87 
Electric Storage Battery preferred...... 87 
Philadelphia Electric. ...........eceeeees 856 
Union Traction..........sssssesesecses. 47 

See 11414 


United Gas Improvement............s0e6- 
There were no changes worthy of notice in the local securities 


during the week. 


Chicago: Closing 
Chicago Edison Light...........+-s.eeee. 107 
Chicago Telephone...........eeeeeeeeeees 168 
Metropolitan Elevated preferred.......... 89% 


National Carbon COMMON............+6-- 30 


National Carbon preferred............+-- 100 
Union Traction COMMON...........eseseee a 


Union Traction preferred............+-.. 
The Chicago Edison directors have declared the regular quar- 
terly dividend of 2 per cent, which was payable November 1. 
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ELECTRIC LIGHTING. 


LOS ANGELES, CAL.—The city council has granted the Los 
Angeles Lighting Company a one-year’s contract for street lighting. 


HELENA, MONT.—The power-house of the Helena Light and 
Power Company has been destroyed by fire, the loss amounting to 
$100,000. 


BRIDGEHAMPTON, L. I.—The new electric light company at 
Southampton is arranging to extend its lines through this village 
and into Easthampton. 


ESCANABA, MICH.—The city will purchase the gas and electric 
plant of the lighting company for $48,000, this having been de- 
cided by a special election. 


ROCHESTER, N. H.—The city council has voted to make a 
contract for street lighting with the Union Gas and Electric Com- 
pany for a period of ten years. 


WEST SENECA, N. Y.—A committee has been appointed to de- 
cide upon the location of electric lights in the town. It is ex- 
pected that they will be in operation November 15. 


SEA ISLE CITY, N. J.—The city council has contracted with 
the Electric Light, Power and Water Company to furnish electric 
light to the village, the contract to run until July 1, 1903. 


FAYETTESVILLE, N. C.—Work is going on for the construc- 
tion of a power-house for the electric street lighting plants. The 
contract calls for the completion of the work by December 1. 


PAULS VALLEY, OKLA.—The city has granted permission to 
Texas parties to put in an electric light plant. Work is to begin 
within sixty days and is to be completed inside of six months. 


BATH, N. Y.—The Bath Electric and Gas Light Company, con- 
trolled by T. L. and N. W. Dalton, has been sold to King Brothers, 
of Philadelphia. The purchase price is said to be close to $100,000. 


LLANO, TEX.—William Stein, New Berlin, has sold the fran- 
chise and property of the Llano Water, Power and Light Company, 
comprising the water and electric light system of Llano, to W. W. 


Canine. 


LE ROY, N. Y.—The plant of the Le Roy Gas and Electric Com- 
pany has been sold to D. C. Howard Prentice, who is also interested 
in the Hydraulic Electric Company and the Le Roy Power Milling 
Company. 

HELENA, MONT.—The Powell Power Company has been incor- 
porated with a capital of $200,000. The incorporators of the com- 
pany are: George H. Casey, J. K. Heslett, J. F. Cown, of Butte. 
Butte will be the principal place of business. 


ALLIANCE, OHIO—Plans have been approved by the Pennsyl- 
vania company for an immense lighting plant at Conway, Pa., on 
the Fort Wayne. The building is the first of several to be erected 
at different points on the system west of Pittsburg. Work will be- 
gin at once, and the plant will be completed by January 1. .: 


OBITUARY NOTICE. 


PROFESSOR SIDNEY HOWE SHORT died on Tuesday, 
October 21, in London, England, following an operation for ap- 
pendicitis. Professor Short was very prominently identified with 
electrical interests, and did much pioneer work in the development 
of electric railways. He was born in Ohio, and was graduated 
from the Ohio State University in 1878. He established the Short 
Electric Railway, of Columbus, and at one time was connected 
with the Walker Electric Company, of Cleveland, Ohio. He was 
a professor in Denver University for several years, during which 
time he invented his electric car, it being first tried on the uni- 
versity grounds. Lately, Professor Short had been engaged as 
consulting engineer in London with the Dick-Kerr Electrical Com- 
pany. Professor Short and his wife went to London to live about 
four years ago, their four children remaining in this country to 
attend school. They have since made several trips to New York, 
and were making plans to sail for this side within a week. Up 
to his last illness, Professor Short had been in good health, and 
the news of his untimely death will be a great shock to his many 
friends throughout the country. He was forty-three years of age, 
and had been engaged in electrical work for the last twenty-four 


years. 


618 


a a INDUSTRIAL ITEMS. a a 


JAMES McCREA & COMPANY, 67 West Washington street, Chi- 
cago, Ill., are the manufacturers of a number of steam specialties 
which find many users in electric light and power stations. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., is to 
be complimented upon the distribution of its attractive art 
calendar. This runs from October, 1902, through December, 1903. 


ADAMS-BAGNALL ELECTRIC COMPANY, Cleveland, Ohio, 
manufacturer of arc lamps, it is said, has sufficient orders on its 
books at the present moment to keep its shops busy for many weeks 
ahead. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., wishes to 
call attention to Columbia lamps. Any buyer of incandescent 
lamps will be sent upon request an attractive pamphlet entitled, 
“That Question of Light.” 


H. C. McAULIFFE, Park Row Building, New York city, has a 
very complete line of electrical testing instruments which have been 
slightly used. Prospective purchasers of this kind of apparatus will 
receive full information upon request. 


THE DE LAVAL STEAM TURBINE COMPANY, New York 
city, has issued in bulletin form a test of a 300-horse-power turbine 
dynamo by Dean & Main. This matter was discussed in detail in a 
recent number of the ELECTRICAL REVIEW. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY 
has recently opened a sales office in Atlanta, Ga., to take care of the 
increasing demand for S. K. C. apparatus in the South. The office 
is in the Empire Building and is in charge of Mr. George P. Hardy. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is ad- 
vising the trade to anticipate its requirements in Guttman watt- 
meters. It is claimed that the growing popularity of this meter is 
bringing a rush of orders that is bound to tax the capacity of the 
factory. 


THE HUNTER FAN AND MOTOR COMPANY, Fulton, N. Y., 
has added a new story to its large building. This will give the com- 
pany increased facilities for handling a large amount of new busi- 
ness and has been made necessary by the increasing demand for its 
specialties. 


THE PITTSFIELD ELECTRIC COMPANY, Pittsfield, Mass., 
manufactures a complete line of electrical cooking apparatus. This 
company will be pleased to furnish full information to any one 
who is desirous of availing himself of the efficiency of the electrical 
cooking apparatus. 


THE SENECA FALLS MANUFACTURING COMPANY, Seneca 
Falls, N. Y., is the manufacturer of “Star” foot and power screw 
cutting engine lathes, “Crown” lathes, and machine tool acces- 
sories and specialties. A recent catalogue describes this apparatus 
in detail and illustrates many applications of such devices. 


THE HAINES & NOYES COMPANY, Chicago, Ill., has now 
moved to its new factory and in the very near future will have 
its increased mechanical equipment in operation. By this move- 
ment the company is largely increasing its establishment and will 
produce a far larger amount of telephone apparatus than hereto 
fore. 


THE ARNOLD ELECTRIC POWER STATION COMPANY, Chi- 
cago, Ill., is acting as consulting engineer for the rebuilding of the 
central power plant at DeKalb of the DeKalb & Sycamore Electric 
Company. This is to provide for the increasing business and to 
furnish power for an interurban line now being built between 
DeKalb and Sycamore, Ill. 


THE CASSEL AUTOMATIC WATER MOTOR COMPANY has 
published a very complete catalogue, descriptive of its automatic 
water-wheels. This volume takes up in detail the application and 
regulation of water-wheels of different types, and this is supple- 
mented by a great deal of information with regard to hydraulics 
in general. This will be sent upon request. 


MR. WILLIAM K. BASSFORD, JR., Newark, N. J., consulting 
engineer and builder of engine-type generators and electrical ma- 
chinery, is installing a number of plants of considerable magnitude 
in different sections of the country. Mr. Bassford has been very 
successful in his work, and will be pleased to refer any prospective 
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purchasers to a number of patrons who will be pleased to furnish 
testimonials as to his work. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., is publishing a book of testimonials which bears a 
significant title page entitled “The Express and Some of Its 
Stopping Places.” This contains the commendations of a large 
number of users of “Express” switchboards of different capacities, 
and makes interesting reading for those about to look into the 
question of switchboard practice. 


THE GOODALL WORSTED COMPANY, Sanford, Me., is build- 
ing a large addition to its present works and has found it necessary 
to considerably enlarge the power plant. A recent purchase from 
the Westinghouse Electric and Manufacturing Company includes a 
400-kilowatt, two-phase, alternating generator which will be belted 
to an 800-horse-power Brown engine. The generator will furnish 
power to all departments of the plant by means of induction motors, 
and will provide current through transformers for lighting at 104 
volts. 


THE DEPARTMENT OF EDUCATION, of the Borough of Man- 
hattan, has issued a series of bulletins of free lectures to the people. 
This includes a course of twelve lectures on electricity, a course of 
eleven lectures on European countries, eleven lectures on physics 
and electricity, nine lectures on South American geography, eleven 
lectures on North and South America, nine lectures on natural 
science, six lectures on American history, four lectures on Ameri- 
can literature, eleven lectures on electricity and chemistry, eleven 
lectures on descriptive geography, and ten lectures on science. 


MR. JAMES P. GILBERT, who on November 1 assumes the 
management of the Standard Electrical Manufacturing Company at 
Niles, Ohio, which company will manufacture a comprehensive 
line of incandescent lamps, announced to a representative of the 
ELECTRICAL Review a few days ago that the company would be 
operated as an entirely independent concern. He further added 
that the company would not be controlled nor have relations so 
far as agreement or combination purposes are concerned. As an- 
nounced in the recent issues of this journal, Mr. Gilbert has been 
for eignt years general superintendent of the New York & Ohio 
Company at Warren, Ohio, and it is believed that under his man- 
agement the company at Niles will offer an excellent product of 
incandescent lamps, and in large quantity. 


THE HOLOPHANE GLASS COMPANY, 15 East Thirty-second 
street, New York city, is very busy supplying orders for a great 
variety of Holophane globes. Holophane glass is designed to accom- 
plish first, a complete diffusion and softening of light, securing the 
removal of all glare, streaks and dazzling points. Second, a better 
distribution of the rays, giving the strongest light where the great- 
est illumination is desired, securing increased illumination and con- 
sequent economy. The Holophane globes are made of a perfectly 
colorless transparent glass of uniform quality, which is pressed 
and thoroughly annealed to produce toughness. The globes are pro- 
vided with vertical prismatic ribs on the interior, and horizontal 
prismatic ribs on the exterior. The interior ribs are visible and 
the surface of the globe appears to be divided up into prismatic 
points arranged in a regular row. Each rib has a number of separate 
faces with separate duties to perform. The prisms and faces are 
accurately calculated by the laws of geometrical objects and are 
scientifically arranged with mathematical precision to combine 
the phenomena of both refraction and reflection. The Holophane 
glass globes are made in three general classes; class A for use where 
the ight is directly above the object requiring the strongest illumi- 
nation; class B where a strong illumination is required in all di- 
rections below the horizontal. These give a maximum of light at 
an angle of forty degrees below the horizontal; class C is for the 
illumination of large areas where the lights are placed far apart. 
These give a maximum of light at an angle of ten degrees below the 
horizontal. Holophane globes are made for arc and incandescent 
electric lights, Nernst lamps and all forms of incandescent gas and 
Kerosene lamps. An enquiry department has been established by 
the company, the duties of which are to answer all questions in re- 
gard to the number and size of lights and their correct location in 
order to secure tne best illumination. The company has recently 
issued a handsome catalogue, which accurately describes and illus- 
trates every variety of the Holophane glass globes. 
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As electrical applications are extended 
and processes improved, the engineer 
finds it necessary to call to his aid other 
sciences. We have scen electrical engi- 
neering and chemistry working together 
to develop electrometallurgical processes, 
and it is a noteworthy fact that they have 
again Joined hands to improve the electric 
light. 


Members of the American Institute 
of Electrical Engineers residing in the 
neighborhood of Pittsburg have organized 
It is to be hoped that 
their example will be followed by others 
and that before long there will be active 
The 
board of managers has adopted a liberal 


a local section. 


organizations in every large town. 


policy and, while cooperating as far as 
possible, will leave the details of each 
local organization largely to its own mem- 
bers. | 


VALUE OF ANALOGIES. 

The value of analogies in assisting in 
the explanation of electrical phenomena 
has been under discussion of late. While 
doubtless a help when properly used, has 
not their value been overestimated ? 

The aim is to assist the imagination by 
substituting something that appeals to the 
senses. We can not see the current of 
electricity, though we are conscious of it 
through some of its effects. We there- 
fore substitute for it a current of water. 

This is easier to think about, because 
we are familiar with water, and have a 
general idea of its behavior in its passage 
through pipes. The benefit of this hy- 
draulic analogy, however, is not so great 
as first appears. We have substituted 
matter for something else, but the matter 
can not be seen while in the pipe; and, 
on the other hand, this hydraulic analogy 
implies properties which the electric cur- 
rent has not, such as weight and volume. 


Even the word “current,” which is uni- 


versally used, suggests something that 
flows. It embodies the idea of motion 
along the wire, and when an ampere is 
compared with the rate of flow of water, 
the idea of velocity is suggested. 

It was with something of this feeling 
that Faraday wrote: “The word ‘current’ 
is so expressive in common language that 
when applied to the consideration of elec- 
trical phenomena we can hardly divest 
it sufficiently of its meaning to prevent 
our minds from being prejudiced by it. 
I shall use it in its common electrical 
sense, namely, to express generally a con- 
dition and relation of electrical forces 
supposed to be in progression, an axis of 
power in every part of which both electric 
forces ‘are present in equal amount.” 
Oliver Heavyside speaks of the same 
matter as “the essentially vicious practice 
of associating the current in the wire with 
the motion through the wire of a hypo- 
thetic quasi substance, which is a pure in- 
vention that may well be dispensed with.” 

The opinions of two such authorities 
ought to be well considered by all, but 
especially by those by whom the student 
is first introduced to the science. 
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waterfalls. 


THE HYDRAULIC POWER PLANT OF 
THE CONSOLIDATED LAKE 
SUPERIOR COMPANY. 


The opening of the hydraulic power 
plant of the Consolidated Lake Superior 
Company, which took place October 25 
with fitting ceremonies, marks another 
advance in the development of our water 
powers. ey" 

The undertaking here presented many 
The fall 
of water available is but twenty feet, and 


difficult engineering problems. 


the discharge from the lake varies from 
three and one-half to seven million cubic 
fect a minute. 

Possibilities of development at the 
Sault have long been attractive to in- 
vestors. As early as 1885 an attempt was 
made to exploit the falls by the St. Mary’s 
Falls Water Power Company. Electrical 
developments at that time were not far 
enough advanced to be considered here, 
and to distribute the large amount of 
power by other means presented very 
great difficulties. 

In 1891 
Canadian side started a canal, but for 


local capitalists on the 
financial reasons were unable to complete 
it. In 1894 the Lake Superior Power 
Company undertook to develop power on 
both sides of the Sault, and it carried to 
completion a twenty-thousand-horse-power 
canal on the Canadian side, using the 
power to manufacture paper pulp. A 
second canal is now being constructed on 
the Canadian side which, when completed, 
will develop fifty thousand horse-power. 
The present canal will develop about 
sixty thousand horse-power, the gieater 
amount of which will be used in the build- 
We are apt to think that the prog- 
ress of electrical transmission has had 
much to do with the development of our 
This has undoubtedly been 
the case in many instances, and notably 
so in the far West, but here only a small 
part of the power generated will be trans- 


ing. 


mitted to any appreciable distance. This 


620 


is also true of the wonderful developments 
at N lagara. 

When the utilization of large water 
powers was first considered, two methods 
were discussed: First, it was thought that 
large plants could be constructed which 
would sell mechanical power. This was 
the plan first adopted when the work at 
Niagara was begun. The other plan con- 
templated the transmission electrically to 
distant points of power developed at the 
falls. 


adopted. 


Now we see neither of these 

The power is developed elec- 
trically, but the plants making use of this 
are moved to the point of generation. The 
amount of energy transmitted to a dis- 
tance in these cases is comparatively 
small. 

Sault Ste. Marie is already famous as 
having the greatest water traffic in the 
world. It now promises to become one of 
the greatest industrial centres. 


SIGNALS FOR ELECTRIC RAILWAYS. 


The development of electric railways 
along the lines of steam railroad practice 
calls for the adoption of some system of 
block signals, and although something 
has been done along this line the adoption 
of means for preventing accidents has not 
been as general as could be wished. 

There are a number of suitable systems 
for operating block signals for electric 
roads which are not too expensive and are 
simple enough to be reliable. Since elec- 
tric roads have already power distributed 
along the line, the installation of some 
form of electric signaling should not be 
difficult. 

There is one simple system for oper- 
ating single-track roads which requires but 
a comparatively small outlay for its in- 
stallation. This is known as the “staff” 
system, and its operation is about as fol- 
lows: At each end of a section or block 
a box is placed for holding the staff. This 
latter is nothing more than a small rod 
of any description, suitably marked to 
indicate the section of road to which it 
belongs. No car is permitted to pass over 
that section of the road unless the staff 
is carried along. There is an exception 
to this rule, which will be mentioned 


presently. When a car reaches any sec- 
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tion of track and finds the staff in the 
box, this is removed and carried with the 
car to the other end of that section, where 
it is placed in the receiving box and the 
staff for the next section of the road 
taken, when the car proceeds upon its 
way. When a car reaches a section and 
finds that the staff is not there, this indi- 
cates that a car is already traveling over 
that section of road and passage is pro- 
hibited until the staff has been returned 
by a car passing in the opposite direction. 

The system, if this rule is strictly ad- 
hered to, is safe and simple, but presents 
one or bwo disadvantages. One of these 
arises from the fact that if one car passes 
over a section in one direction, the next 
car to pass over that section must pass 
in the opposite direction so that the staff 
may be returned to its starting point. 
Should a car be delayed for any reason, a 
rigid adherence to these rules will throw 
back all of the cars by the same time and 
the operation of the whole road will be 
interfered with. To overcome this diffi- 
culty, the rule is modified and several 
cars may pass over one section in the same 
direction provided that they sce the staff 
before they enter this section. The last 
of these cars carries the staff as usual. 
This modification, of course, assists in the 
operation of the road, but it offers no as- 
surance from a rear-end collision. 

A somewhat similar system to this sub- 
stitutes electric lamps for the staff. At 
each end of a block two lamps are placed 
in a suitable case, and a switch is pro- 
vided which lights one of these and turns 
off the other. 
is connected to a similar lamp at the dis- 


Each of these two lamps 


tant ends of the two blocks starting from 
this point. The system operates in this 
way: When the car reaches the end of a 
block the conductor throws a switch 
which, by means of the lamps, opens the 
section he has just left to any car passing 
in either direction, and at the same time 
closes the section into which the car is 
entering. ‘There is little here to get out 
of order, the block system can be retained 
absolutely, and the delay of one car need 
not interfere seriously with the operation 
of the road. 

But, as usually installed, a few minor 
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modifications would, we think, materially 
increase the efficiency of the system. In 
many cases the conductor must leave the 
car and walk some little distance to 
manipulate the switches. This, of course, 
is easily rectified by placing the switch so 
that it can be reached from the car; but 
in this case the motorman can not see 
whether the signals are properly set, and 
it is, of course, desirable to hold both 
men responsible for the proper operation 
of the system. The suggestion naturally 
follows that the lamps might be placed at 
a distance from the switch, and we see no 
reason why this should not be done. 

These two systems, which we have 
merely outlined, show that the problem is 
not a difficult one, although troubles of a 
more or less serious character may be met 
with in practice. A number of systems 
similar to these could be developed with- 
out much expense, ana would most as- 
suredly assist in preventing accidents. It 
therefore seems strange that electric roads 
have not adopted more generally some 
such plan. One can not expect a perfect 
system to be offered at once, but perfec- 
tion can only be attained through use and 
improvement. 

Car equipments are increasing in weight 
and speeds are growing greater, so that 
conditions in the near future will neces- 
sitate the adoption of a satisfactory block 
system, and we think the roads should 
cooperate more freely with and bring 
more practical assistance to the aid of 
those who are engaged in developing the 


systems. 


HIGH-SPEED ELECTRIC TRACTION 
TESTS IN GERMANY. 

On another page of this issue will be 
found a description of the high-speed 
experiments recently carried out in Ger- 
many. These tests were made with a 
locomotive, as distinguished from the 
previous tests made with a motor- 
equipped passenger car, the idea here be- 
ing to save expense, as well as to gain an 
insight into the relative advantages of 
motor cars and locomotives for work of 
this character. 

The principal interest in this equip- 
ment centres in the use of high-voltage 


induction motors. The line pressure of 
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ten thousand volts, three-phase, is col- 
lected by the usual bow-shaped trolleys, 
and is applied, without the interposition 
of transformers, to the motors. This 
plan made necessary the use of a revoly- 
ing secondary, and called for the most 
careful construction, insulation and wind- 
ing of the primary of the motors. 

To develop ten thousand volts directly 
from an alternator is no mean feat for 
the designer, but to use this pressure on 
a railway motor directly seems almost to 
be courting trouble. 

The object of this construction was to 
save the expense of transformers. Trans- 
formers, however, are not expensive, com- 
pared with other electrical machinery, and 
this saving will be partially balanced by 
the increased cost of the motors. More- 
over, since these tests were carried out 
with a locomotive, the additional weight 
of transformers would not seem to be ob- 
jectionable, while it is doubtful if it will 
be thought desirable to introduce such 
high voltages into passenger cars. The 
behavior of this equipment was most 
satisfactory, and speeds as high as ninety- 
four miles per hour were reached, but it 
is yet to be shown whether these motors 
will be reliable under the severe condi- 
tions of actual service. The same diff- 
culties as were encountered in the tests 
with the motor cars last fall were met 
with, the track construction being entirely 


inadequate for the severe strains thrown 
upon it. The motors are controlled by 
introducing resistance into the secondary 
_eirecuit. This, of course, is not economi- 
cal, but gives a very simple and reliable 
method of starting and varying the speed. 

The performance of this locomotive 
was found to be somewhat better than had 
been attained by steam, the weight of 
train per passenger being about thirty per 
cent less. This shows that the power re- 
quired to operate electric trains may be 
considerably less than that called for by 
steam locomotives and moreover indicates 
that the cost for track maintenance will be 
appreciably less. These two points are of 
prime importance in considering the con- 
version of steam roads into electric. 

It is the intention to carry on these 
tests at a still higher speed, as soon as the 
road-bed can be made sufficiently dura- 
ble. Work on this is now going on, and 
further data will undoubtedly soon be 
available. 
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TROLLEY WIRE SPECIFICATIONS. © 

A peculiar condition in electric railway 
engineering was revealed to us recently. 
Having occasion to make some enquiries 
regarding specifications for trolley wire, 
we found a wide variation in practice. 
Some engineers call for one quality of 
wire—others for another; some specify 
certain conductivities—others make no 
requirements in this regard. Sometimes 
certain possible impurities are mentioned, 
and their elimination demanded. In some 
cases the engineer deems it sufficient to 
specify simply the size of the wire. 

Trolley wires, as well as other wires, 
are now standard articles of commerce. 
The properties of the wire, both physical 
and electrical, are well known and are 
given in all hand-books. Having this 
fact in mind, we expected to find practice 
pretty well defined and specifications call- 
ing for similar properties; but, as already 
stated, this condition seemed not to exist. 

The supply houses, indeed, state that 
when specifications come in for trolley 
wire, 1f these do not conform to their 
standard article, either no attention is 
paid to them, or a request is sent to the 
engineer asking that an inspector be 
sent to the wire factory to pass upon the 
wire there. It seems that it is not cus- 
tomary for the purchaser to test the wire 
after it has been received, so that the re- 
quirements made in the specifications 
amount to nothing. Indeed, it was stated 
that frequently these requirements could 
not be met because of the impossibility of 
furnishing a wire of the specified con- 
ductivity having, at the same time, the re- 
quired mechanical properties. 


Recently, attention was called to the 
desirability of standardizing the electrical 
engineering practice, and this case which 
has come under our observation shows 
how greatly this is needed. Trolley wire 
is a simple article. Its electrical and 
mechanical properties are easily tested, 
and every factory knows very accurately 
just what quality of wire it is turning out. 
It therefore seems somewhat absurd for 
the electrical engineer to call for a quality 
of wire if he is not going to see to it that 
he secures this. It is even more absurd 
to call for a wire which can not be fur- 
nished by the maker. On the other hand, 
to merely state the size of the wire de- 
sired does not seem to sufficiently safe- 
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guard the company by whom the engineer 
is employed. 

It would not be a difficult matter for 
the wire makers and the engineers to get 
together and decide upon standards for 
trolley and other wires; and we suggest 
that this offers an opportunity to begin 
the standardization of electrical engineer- 
ing practice, the need for which Mr. C. F. 
Scott recently emphasized. 


JOHN FRITZ, 

Mr. John Fritz is the son of a small 
farmer in Chester County, Pa. At the 
age of sixteen, having had but little train- 
ing at school, he left farming and found 
work in a machine shop in Parkersburg. 


From here, after a few years, he went to: 


Safe Harbor, Pa., to direct the installing 
of machinery for a rolling mill. He then 
became manager of an anthracite blast 
furnace at Norristown, and in 1854 took 
charge of the remodeling and rebuilding 
of the plant of what is now the Cambria 
Steel Company. He returned in 1860 to 
the Lehigh Valley, and founded the com- 


pany which later became the Bethlehem 
Steel Company, and it was under his 
hand that it attained its present impor- 
tance. 

Mr. Fritz is the inventor of many im- 
portant machines for working iron, not 
the least among which is the three high 
roller, which was first installed in the 
Johnstown works. The value of this in- 
vention, which made the process of roll- 
ing iron practically continuous, can 
hardly be overestimated. 

He was selected by the government to 
decide upon the advisability of erecting 
an armor-making plant, and his opinion 
is well known. He has received the 
Bessemer medal, awarded by the British 
Iron and Steel Institute, and has just 
been awarded the John Fritz medal, 
probably the highest honor ever conferred 
upon a man by his brother engineers. 

Mr. Fritz has been called the “Father 
of mechanical engineering.” He is past- 
president of the American Society of 
Mechanical Engineers and of the Ameri- 
can Institute of Mining Engineers. He 
is now cighty years old, and this event 
was recently celebrated by a notable 
gathering of men eminent in all lines of 
work. 

Mr. Fritz is vigorous in mind and body, 
and is still active in public and private 
works. Personally he is a man of the 
highest and most amiable character, and 
is everywhere honored and beloved. 
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LOADS ON ELECTRIC STATIONS. 
BY ALTON D. ADAMS. 


(Copyright, 190%, by Alton D. Adams.) 

Maximum loads on electrical supply 
stations vary with the seasons. The ratio 
of average to maximum loads also changes 
from month to month. To illustrate 
these variations, the maximum load, aver- 
age load and ratio of the average to the 
maximum load of a large system of elec- 
trical supply are here given for a typical 
week-day in each month during a recent 
year. On a January day of this year the 
maximum load on the system was 2,720 
kilowatts, for the July day the figures were 
down to 1,390 kilowatts, and in Decem- 
ber the maximum load was 2,840 kilo- 
watts or a little greater than that in 
January. From this it appears that only 
one-half of the generator capacity neces- 
sary in January and December can be 
employed in July. The maximum load 
shows a large decline between February 
and March, a large rise from September 
to October, and only moderate variations 
from March to September, inclusive. If 
the maximum load of the January day is 
taken as 100 per cent, the like loads in 
February, October, November and De- 
cember are each more than 89 per cent, 
but none of the loads in the remaining 
seven months was more than 65 per cent 
of the January figures. More than one- 
third of the generating equipment at this 
station was thus necessarily idle at all 
times during seven months of the year. 
Storage batteries are included under the 
head of generating equipment, and a 
part of the capacity otherwise necessary 
in dynamos may, of course, be provided 
for by batteries. 

Average daily loads vary much less 
than do maximum loads, and conse- 
quently the percentage of the former to 
the latter is far from uniform. These 
average daily loads are obtained, in each 
case, by a division of the total kilowatt- 
hours of output for the day by 24, this 
giving the average load in kilowatts for 
each hour of the day. The smallest ratio 
of average to maximum foad was in Feb- 
ruary, when the former was 43 per cent 
of the latter, and the largest percentage 
was in July, when it stood at 75. In each 
of five months of the year the average was 
not more than 55 per cent of the maxi- 
mum load, and during the seven remain- 
- ing months the percentage for the aver- 
age load was from 59 to 75. These fig- 
ures have an important bearing on the 
application of storage batteries in sys- 
tems of electrical supply. With all the 
battery capacity that could be made use 
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of, and dynamos operating at full load 
during the twenty-four hours of each 
week-day, the dynamo capacity required 
in December corresponding to average 
load was 46 per cent greater than that 
necessary in July, while the maximum 
load was twice as great. Neglecting 
losses in the batteries, if all the dynamos 
were operated continuously during each 
week-day, then 57 per cent of the maxi- 
mum load might be carried by batteries 
in February, but only 25 per cent in July. 
As it is not generally practicable to oper- 
ate dynamos twenty-four hours daily, it 
is necessary that dynamo capacity ex- 
ceed the average load so that the running 
time of dynamos shall not be greater 
than, say, twenty hours daily, and to cover 
battery losses. 

It follows, if all dynamos are operated 
at full capacity during maximum loads, 
that the percentages of these loads that 
may be carried by batteries are smaller 
than the corresponding percentages of 
average to maximum loads. 


WEEK-DAY LOADS. 


er Cent 
Kilowatt. Kilowatt, Average to 
January 2,720 1,260 46 
February 2,470 1,076 48 
March....... 1,690 1,045 61 
April........ 1,760 1,108 62 
May. ....... 1,720 1,082 60 
June ....... 1,420 921 64 
July ........ 1,890 1,046 75 
August...... 1,620 997 61 
September... 1,760 1,044 59 
October...... 2,460 1,154 47 
November... 2,430 1,849 55 
December.... 2,840 1,842 47 


The sum of average loads for the 
twelve months divided by twelve gives the 
average load for the year. This average 


yearly load is 1,114 kilowatts, or 40.9 per. 


cent of the maximum load in December. 
In other words, the output of energy 
for the year was 40.9 per cent of what it 
would have been if the station had oper- 
ated continuously during twenty-four 
hours per day at the maximum December 
load. In December, January and Feb- 
ruary the maximum loads came gn be- 
tween + and 5 P. M. Maximum load 
in March occurred between 6 and 7 
P. M.; in April, October and No- 
vember between 5 and 6 P. M.; in 
August from 7 to 8 P. M., and in 
September from 8 to 9 P. M. For 
June and July the maximum load, largely 
of motors, was carried between 10 
and 11 A. M. 

Energy outputs of an electric station 
show smaller variations from month to 
month than its maximum loads, but are 
far from constant. On the other hand, 
different stations are apt to vary more 
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as to the amounts of their delivered en- 
ergy than as to figures for their maxi- 
mum loads. This latter is due largely 


: to the fact that the proportions of street 


lamps, commercial lamps and motors in 
the capacities of connected loads in vari- 
ous systems are widely different. To 
illustrate the changes of energy outputs 
from month to month, and also the effect 
on these changes of street and commer- 
cial lamps, and of motor loads, data are 
here presented of four electrical supply 
systems. ‘These systems had December 
outputs that were between 40,000 and 
50,000 kilowatt-hours for the smallest, 
and between 800,000 and 900,000 kilo- 
watt-hours for the largest. For each sys- 
tem the percentage of the kilowatt-hours 
delivered during each of the eleven 
months following July to the kilowatt- 
hours delivered during July is given. 
These percentages are illustrated, in each 
case, by a curve. All four curves show a 
gradual increase of monthly output be- 
tween July and December, and in three 
cases there is a general decline from De- 
cember to June. For three systems the 
energy output was lowest during July 
and highest during December. In the 
smallest system, January shows the larg- 
est delivery of energy, and this delivery 
was smaller in March, April and May, re- 
spectively, than in the previous July. 
The kilowatt-hours delivered during De- 
cember were 62 per cent greater than 
the output for July in one system, 56 
per cent greater in each of two others, 
and in the smallest plant the output of 
January was 33 per cent greater than 
that of the previous July. Data given 
in three cases relate to the twelve months 
ending June 30, 1901, and data in the 
other case relate to the twelve months 
ending June 30, 1900. | 
Curve 1 represents the ratio of the en- 
ergy delivered in each month to that de- 
livered during July, for a system which 
supplied more energy for stationary 
motors than for lighting. On this system 
the total connected load of lamps and 
motors had a capacity of 755 kilowatts, 
which was made up of 44 per cent in 
commercial lamps, 10.5 per cent in street 
lamps and 45 per cent in stationary 
motors. So the large percentage of the 
motors to the total load and to the fact 
that fifteen of these motors had an aver- 
age capacity of 24 horse-power each, the 
unusual percentages of outputs in the 
other months to that of July. The great- 
est monthly output of the system repre- 
sented by curve 1 was only one-third 
greater than that of July. The low per- 
centages of March, April and May were 
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due to the fact that some of the large 
motors were not then in use. 

Curve 2 represents a system on which 
the connected capacity of lamps and 
motors was 2,567 kilowatts. Of this ca- 
pacity 10 per cent was made up of 
motors, 14 per cent street lamps and 76 
per cent of commercial lamps. 

During December the output of this 
system was 62 per cent greater than that 
in July. The fact that the February out- 
put was only 28 per cent greater than 
that of July was no doubt due in part to 
the shortness of the former month, but 
this cause seems too small to account for 
the difference between February and 
March. 


PERCENTAGES OF MONTHLY OUTPUTS OF 
ENERGY TO THOSE OF JULY. 


For Curvel. For Curve 2. For Curve3’ For Curve 4 
Between Between Between Between 
40,000 and 200.000 and 300,000 and 800,000 and 


50,000 kilo- 250,0u0 400,000 900,000 
watt bours kilowatt kilowatt kilowatt 
in hours in hours in hours in 
December. December. December. December. 
For For For For 
Curve 1}. Curve?. Curve8. Curve 4. 
July ....... 100 100 100 100 
August.... 111 110 102 112 
September.. 121 117 109 114 
October. 182 148 182 142 
November.. 119 151 143 146 
December.. 129 162 156 156 
January.... 188 158 149 146 
February... 110 128 130 125 
March..... 98 148 183 148 
April...... 89 181 116 148 
May ....... 96 119 109 124 
June....... 101 118 101 119 


For the system under consideration the 
output of energy during June was about 
equal to that in August, the output dur- 
ing May to that of September, and the 
output during March to that of October. 
The system illustrated by curve 3 de- 
livered between 300,000 and 400,000 
kilowatt-hours during December. Al 
lamps and motors connected to this sys- 
tem had a combined capacity of 3,323 
kilowatts, of which 10 per cent was in 
street lamps, 24 per cent was in motors 
and 66 per cent was in commercial lamps. 

During December the delivery of en- 
ergy to these lamps and motors was 
greater by 56 per cent than the delivery 
in July. Outputs for May and September 
were nearly equal, as were also those of 
February, March and October. Con- 
nected load on the system represented by 
curve 3 was greater by 29 per cent than 
the load connected to the system of curve 
2, but the number of kilowatt-hours de- 
livered during December by the system 
of curve 3 was 54 per cent greater than 
the like delivery of the system repre- 
sented by curve 2. 

Explanation of these figures is found 
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in the fact that the larger of these two 
systems had much of its load in retail 
stores, while the smaller system was de- 
voted mostly to residence and street 


Kilowatts 
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4 per cent was in street lamps, 54 per 
cent in commercial lamps and 42 per cent 
in motors. In December the output was 
56 per cent greater than that of July. 
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Curves SHOWING PERCENTAGES OF KiLowaTts DELIVERED BY Four LARGE SYSTEMS. 


lighting and motor service. Between 
800,000 and 900,000 kilowatt-hours were 
delivered during December by the system 
of which curve 4 represents the output. 

The connected load of this system had 
a capacity of 8,212 kilowatts, of which 


Deliveries of energy in the months of 
November, January, March and April 
were nearly equal to each other. For the 
system of curve 4 the connected load was 
2.47 times as great as the load of the 
system represented by curve 3, and the 
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energy delivered during Deeember to the 
larger load was 2.12 times the energy 
delivered to the smaller load. Both of 
these systems were favored with large 
lighting loads in retail stores, but motors 
made up only 24 per cent of the total 
connected capacity on the smaller sys- 
tem, while on the larger system motors 
formed 42 per cent of the capacity of 
connected load. 

To the fact that demands of motors 
increase much less than the demands of 
lamps in December must be assigned the 
smaller ratio for kilowatt-hours than for 
connected loads. 

On the system illustrated by curve 1, 
the average monthly delivery of energy 
during the year was 111 per cent of that 
in July, and 83.4 per cent of that in 
January. 

The average energy output per month 
for the system to which curve 2 relates 
was 140 per cent of that in July, and 
86.4 of the energy delivered during De- 
cember. 

For the system of curve 3 the kilowatt- 
hours delivered per month on an average 
were 123 per cent of the July and 78.8 
per cent of the December output. Curve 
4 illustrates a system where the average 
monthly output of energy was 131 per 
cent of the amount delivered during 
July, and 83.9 per cent of that delivered 
in December. 

Comparing average with maximum, 
monthly outputs, the system with the 
largest percentage of street lamps stands 
highest, the two systems with largest per- 
centages of motors come next, and the 
system with the largest percentage of 
commercial Jamps shows the lowest ratio 
of average to maximum monthly delivery. 


Platinum Supply. 


There appears to be a likelihood of the 
world’s platinum supply, which at present 
is almost stationary, while the demand is 
rapidly increasing, being enriched by con- 
tributions from both the United States and 
Canada. Hitherto, the chief source of sup- 
ply has been the Ural Mountains, and the 
total yearly amount mined there is but a 
few tons. It is stated, however, that two 
other sources of supply have been dis- 
covered in the United States—one in 
Washington, N. J., and the other at the 
Olympia mine, on Kennedy Mountain. 
The ore from one of these districts has 
been assayed, with the result that it has 
been found to contain platinum in com- 
mercial quantities. Operations will prob- 
ably be commenced in the early spring 
next year. It is also reported that dis- 
coveries of platinum have also been made 
in the Klondike by an expert of the Cana- 
dian Government, who detected the metal 
in considerable quantities in certain con- 
signments of gold reeeived from that 
region. Should these anticipations be 
realized, the supply of platinum may be 
very largely increased, which will natu- 
rally have the effect of lowering the pres- 
ent price of the metal. which is already 


higher than that of gold. 
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ON WHAT LINES SHALL WE REACH 
NEW BUSINESS TO IMPROVE OUR 
LOAD CURVE AND INCREASE OUR 
NET EARNINGS ?* 


BY GEORGE HAYLER, JR. 


The problem under discussion may be 
treated from several standpoints, but I 
shall simply aim to make a few sugges- 
tions along a line that seems to me to 
offer a solution in the case of many small 
lighting properties. I am speaking more 
especially from the standpoint of stations 
operating from dusk to daylight and sup- 
plying light only, a condition which pre- 
vails in a large number of the smaller 
towns. 

It is a notorious fact that the returne 
from the operation of lighting machinery 
are small in comparison with the possible 
output, and the average lighting plant is 
operated at a maximum efficiency for an 
extremely small proportion of the time. 

The average lighting plant, under the 
conditions of which I have just spoken, 
will be in operation about 5,000 out of a 
total of 8,760 hours per year, or an aver- 
age of about 417 hours per month. Dur- 
ing the period that street lighting ma- 
chinery will be in service (on a moonlight 
schedule) for an average of 188 hours per 
month, and I think that I am safe in say- 
ing that seventy-five per cent of the earn- 
ings from other lighting will accrue 
within a period not exceeding 160 hours 
per month on an average. In other 
words, the machinery of a lighting plant 
is practically idle so far as carnings are 
concerned for about seventy per cent of 
the time, and even when in service it is 
probably earning but little, and perhaps 
operating at a joss of from thirty per 
cent to fifty per cent of that period. 

These conditions make it extremely dif- 
ficult to show good net earnings unless 
the prices received from lighting are re- 
markably good, and in these days of 
severe gas competition this 1s a hard prob- 
lem to face. 

If now, we could so arrange as to oper- 
ate our property in whole, or in part, for 
longer hours and dispose of the output, 
we should be nearer a solution. But, so 
far as lighting strictly is concerned, there 
is Just about so much business to be done 
and no inducement will persuade people 
to use light when they do not need it. 
Further, it is practically impossible, in a 
small town, to develop a power load at 
prices that would make it profitable to 
operate a plant. 

The only way out of the difficulty seems 
to be some other means of operating the 


* Paper read at the meeting of the Ohio Electric Light 
Association at Cleveland, Ohio, October 14, 15, 16. 
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lighting plant in connection with some 
other business, of such a nature that the 
electrical energy developed will be, in a 
measure, a by-product, and may be sold 
at a figure which will be attractive to 
customers who would, under ordinary 
circumstances, be entirely out of the ques- 
tion. A heating plant forms such an ad- 
dition, and I shall endeavor to show you 
how it has worked out in our case. 

If we examine into the operating ex- 
penses of a lighting concern, we shall 
find the costs divided pretty much as 
follows: 

Fuel, twenty-two per cent; labor, 
twenty-nine per cent; water, three per 
cent; oil and waste, three per cent; car- 
bons and lamps, four per cent; miscel- 
laneous expenses, eleven per cent, viz., 
insurance, repairs, maintenance,  etc.; 
fixed charges, thirty per cent. 

The large items are fuel, labor and 
fixed charges, and I think that it will be 
readily admitted that all, or part, of the 
mechinery of the plant could be kept in 
continuous operation at a slight addi- 
tional expense other than for fuel, and 
this item would not be increased in pro- 
portion to the added output. 

The average lighting property, oper- 
ating under the conditions mentioned, is 
supplying electrical energy for only about 
fifty-seven per cent of the time; but we 
must not infer that our expenses will be 
proportionately increased if we should de- 
cide to operate for the balance of the 
twenty-four hours. The labor item will 
be increased perhaps fifteen per cent, 
fuel will be more, but a comparatively 
small amount, while the fixed charges 
will be increased by an amount covering 
interest on the investment in the heating 
plant. Other items may be increased a 
little, but may be neglected, being 
counterbalanced by savings made through 
the operation of the heating plant. 

Roughly, from what experience we 
have had in the past few months on a 
heating load requiring about 100 horee- 
power, in freezing weather, the cost of 
fuel will be increased about fifty per cent; 
labor, fifteen per cent, and fixed charges, 
thirty per cent, a total increase of oper- 
ating expense equal to about twenty-four 
and one-third per cent of the whole. 

We will assume, for the time, that if 
we can obtain on an average about $80 
per year per engine horse-power de- 
veloped, we can show good net earnings. 
This is an arbitrary quantity and will 
vary according to conditions, and must 
not be taken as authoritative. Now if 
we can so arrange our business that we 
may dispose of an increased output at 
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somewhere near this figure, we shall add 
very materially to our net income. 

When we use steam in an engine, under 
the conditions prevailing pretty generally 
in this section of the country, we obtain 
from ten to fifteen per cent of our heat 
energy in the form of power, the balance 
of cighty-five to ninety per cent being 
wasted in the exhaust, with the exception 
_ of perhaps about fifteen per cent, which 
may be absorbed in heating feed water. 
Now if we can dispose of this waste, it 
is evident that we can supply the balance 
represented by the amount of electric 
energy produced at a figure equivalent 
to the difference between what we receive 
for the waste and the amount that we 
find it profitable to sell our electric out- 
put for under ordinary conditions. 

We find that hot-water radiation will 
give off about 246 B. T. U. per hour, 
with water at 200 degrees Fahrenheit, 
which will be the temperature required in 
severe weather, or about 155 B. T. U. 
with water at 160 degrees, which repre- 
sents ordinary working conditions; and 
allowing for losses, ete., one engine horse- 
power of exhaust steam will supply, ap- 
proximately, 120 feet of radiation in ex- 
treme weather; or about 192 feet under 
ordinary working conditions. Now, at 
the figure received for heating in this 
section, the income from one engine 
horse-power will be $18 per year under 
extreme conditions, and about $28.90 
under ordinary working conditions. 

We have seen that the cost of operat- 
ing our steam plant will be increased 
about twenty-five per cent. In other 
words, we may obtain on a load of 100 
horse-power, bringing an income of 
$28.80 per year at an output of about 
twenty-five per cent of our total operat- 
ing expense, and have the electric energy 
produced at the same time to sell at a 
figure equivalent to the difference between 
what we receive for the heat and what we 
ordinarily get. For example: If we have 
a heating load of 20,000 square fect of 
radiation, requiring approximately 100 
horse-power under ordinary conditions, 
and bringing in an income of $3,000 per 
year, then assuming that we are to re- 
ceive the same rate for horse-power de- 
veloped ($80 on the average), we can dis- 
pose of our electrical output at the rate 
of about $50 per horse-power per year, 
and at the same time increase our net 
earnings bOO per cent on each 100 horse- 
power of our steam equipment. 

Understand, I have assumed ordinary 
working conditions. It is true that in severe 
weather 100 horse-power of exhaust will 
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not supply 20,000 feet of radiation, and 
we shall have to use live steam at a con- 
sequent increase of operating expenses; 
but the number of days that this condition 
will prevail is comparatively small. 

It is evident, however, that at the fig- 
ure quoted, the income from heating alone 
is but a little more than the additional ex- 
pense incurred in operating the plant 
during the entire year. If we simply fur- 
nish live steam in cold weather and do 
not operate our lighting plant, we shall 
still be making a profit, for the reason 
that during the winter months there is 
a supply of exhaust steam available for 
about two-thirds of the time. It is evi- 
dent, however, that the solution of the 
problem is to operate the entire plant and 
increase the output of electric energy 
during the day, so that we may be deriv- 
ing income from two sources. What I 
mean is this: If we can sell our heat for 
$30 per horse-power per year, and utilize 
eighty-five per cent of our heat energy, 
and make a profit, then we can certainly 
increase that profit very considerably by 
setting the balance of fifteen per cent of 
our heat energy in the form of electricity, 
at the rate of, say, $50 per horse-power 
developed per year, or even less. 

It may be argued that it will be diffi- 
cult to dispose of the electric energy de- 
veloped in a small town, but there is 
always some demand, and, with the proper 
inducement in the way of prices which we 
are enabled to make under the circum- 
stances, there is no reason why such a 
load should not be developed. 

Assuming that we can deliver sixty 
per cent of our engine output in the 
form of electrical energy to the customer 
and make a profit at $80 per engine horse- 
power developed per year, then we can 
sell electric energy for about $30 per 
horse-power per year, an amount favor- 
ably comparable with the cost of steam 


power in a small plant. 
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The Practical Working of Rotary 
Converters. 


The main object of this article, in a re- 
cent number of a British contemporary, by 
Mr. J. R. Salter is to demonstrate the flexi- 
bility of the rotary converter when em- 
ployed in a combined alternating-current 


and continuous<urrent station. The 
use of the rotary to convert from 
alternating to direct currents is not 


unusual, but there appears to have been 
some doubt as to its successful operation 
when converting from direct to alter- 
nating current. The author has adopted 
this arrangement and has found it so 


successful that it has been determined 
to increase this use of the machine. The 
plant in which this arrangement is 
adopted consists of two direct-current, 
500-kilowatt, compound-wound generators 
and one 5,000-volt, 25-cvcle alternator, 
together with the rotary converter. The 
converter has been used for running as a 
direct-current generator in parallel with 
one of the direct-current sets, being driven 
by a three-phase alternator, or for gen- 
erating current in the event of the alter- 
nator being shut down; and, further, for 
running in parallel with the alternator 
in times of excessive load on the sub- 
station. The machine has a capacity of 
250 kilowatts, the voltage on the alter- 
nator side being 330. On the direct-cur- 
rent side it is compounded for 500 and 
550 volts. At one end of the shaft there 
is coupled an induction motor for start- 
ing, though when the machine is running 
as an inverted converter it is easily started 
from the direct-current side. At the 
other end of the converter there is a 
booster mounted directly on the shaft, 
this booster being in circuit with one of 
the feeders. The starting motor has a 
smaller number of poles than the rotary, 
and synchronism is effected by loading 
down one phase of the converter. When 
the machine is running parallel with the 
direct-current units, it takes up the 
greater part of the load, as its. compound- 
ing is greater than that of the direct-cur- 
rent machines. When the converter is 
supphed with direct current, and delivers 
alternating current, the speed is no 
longer constant. To overcome the un- 
stability in speed, the rotary is excited by 
means of a small generator direct-con- 
nected to an induction motor which in 
turn is driven by the rotary itself. The 
rotary has been run frequently under 
these conditions and with very satisfac- 
tory results. On the alternating side it 
was connected to the low-tension side of 
the transformers in the generating sta- 
tion. At the substation the direct current 
was transformed down by means of a 
second rotary converter. The system is 
capable of working twenty cars without 
hunting, and also of working in parallel 
with a second rotary substation operated 
by the main three-phase generator. For 
starting the motor as a direct-current 
motor, the series coils were cut out and 
the machine run as a shunt-wound motor. 
It was found, when operated as a shunt 
motor, working in parallel with the alter- 
nator, supplying the same feeders, the 
rotary frequently fell out of step. On re- 
versing the series coils, the rotary kept 
perfectly in step. Regulation is effected 
through the series coils, 
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The Opening of the Hydraulic Power Plant of the 
Consolidated Lake Superior Company 
at Sault Ste. Marie, Mich. 


HE opening of this, one of the great- 
est hydraulic power developments 
in existence, was the occasion of a 
grand celebration in Sault Ste. Marie, 
and visitors flocked to the city in thou- 
sands from all parts of the surrounding 
country. A preliminary test of the gen- 
erators installed was made on Friday 
afternoon in the presence of Mr. D. O. 
Sessions, engineer in charge of the Stan- 
ley Electric Company’s installation, and 
his assistants. All was found to work sat- 
isfactory and to be ready for the formal 
opening to take place the next day. At 12 
o'clock noon, Saturday, October 25, the 
fourth anniversary of the granting of the 
contract for the construction of the canal 
and power-house, the water was turned on 
the first generator, and soon after power 
from this machine was utilized in running 
the first street car of the Sault Ste. Marie 
Traction Company. 

The opening ceremonies were held on a 
platform erected in front of the power- 
house and were very brief. Mr. H. von 
Schon, chief engineer in charge of the 
power canal construction, turned the 
plant over to the Consolidated Lake 


By George C. Shaad. 


our most sincere congratulations.” Mr. 
Clergue, in response, said: “On behalf 
of the Consolidated Lake Superior Com- 
pany, I wish to thank you and the mem- 


evening, when the directors, represented by 
Mr. F. H. Clergue and Mr. T. C. Search, 
gave a reception and dinner to the local 
committees, their wives and the teachers 
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bers of your staff for your faithful and, 
we believe, perfect work. Now that the 
canal passes out of your hands, and you 
may seek more profitable occupations, for 
perhaps this has not always been so, you 
will always have with you our best wishes 
for success. We appreciate the difficulties 
which you have surmounted and trust 
that you will surmount others as you have 


in the public schools, at the Iroquois 
Hotel. About 300 guests were present. 
Friday afternoon 3,000 school children 
marched in parade, and later assembled 
at the power-house, where a dinner was 
served to them and addresses made by 
Judge W. M. Snell and other prominent 
speakers. The reception and ball given 
in honor of the citizens of the two “Soos,” 
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Superior Company, addressing Mr. F. H. 
Clergue and about fifteen other members 
of the company, as follows: “On behalf 
of the members of the engineering corps 
I take great pleasure in turning over to 
you and to the members of the Consoli- 
dated Lake Superior Company this great 
canal. It has been constructed, I think, 
in a most. perfect manner; the greatest 
difficulties have been surmounted, and I 
think that we are turning over to you a 
perfect piece of engineering. The en- 
vineering corps extend to the company 


these.” He then asked Miss Helen 
Clergue to throw the switch which was to 
set the turbines in motion. Lights had 
been placed around the stand, and these 
quickly responded to the throwing of the 
switch. After this the power-house was 
thrown open for inspection and was visited 
by thousands. The Consolidated com- 
pany served refreshments to the visitors, 
the entire second floor of the power-house 


being utilized as a dining hall for this 
purpose. 


The celebration started Thursday 


SAULT STE. Marie, Mica. 


Friday evening, were the most brilliant 
affairs ever held in the city. The armory 
was filled to overflowing. Mrs. and Miss 
H. von Schon led the grand march. Near 
the door was located a model of the tur- 
bines at the power plant enclosed ın 4 
glass case, so that the operation could be 
readily inspected. The power, developed 
was used to drive a set of movable decora- 
tions. On the opposite side of the armory 
there was a reproduction of the power 
plant as it. will appear when fully com- 
pleted and illuminated. 

Saturday was given up to parades. A 
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civic parade was held in the forenoon 
and, following the ceremony at the power- 
house, an industrial and historical parade 
and also a naval parade took place. The 
historical parade was headed by a band 
of Indians, the first inhabitants of the 
“Soo,” followed by trappers and hunters 
of the Hudson Bay Company, and various 
floats representing the water-power de- 
velopment in its different stages, various 
industries, etc. At the end rode several 
prominent citizens of Sault Ste. Marie. 


w- saw. 
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FoREBAY, SHOWING CONSTRUCTION AND 


A banquet: was given to the prominent 
men of the city and guests of the Con- 
solidated company, Saturday evening, in 
the armory. About three hundred were 
present. Mr. Clergue acted as toast- 
master. He spoke to some extent regard- 
ing the power that may be obtained from 
the new power plant and power stored in 
the Great Lakes and St. Lawrence River 
taken as a whole system. He predicted 
that inside of twenty years no coal will be 
used in the state of Michigan or along 
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certain portions of the St. Lawrence River 
for traction or power. After thanking 
the citizens of the city for their aid in se- 
curing the rights of way for the canal, he 
proposed the toast, “Health and pros- 
perity to the citizens of Sault Ste. Marie.” 
Mr. J. S. Osmond, railway commissioner 
of the state of Michigan, responded. Mr. 
J. I. Tarte, former minister of marine in 


Canada, spoke of the undeveloped re- 


sources of the Dominion and the relation 
existing between the “United States of 


627 


Lake Superior Company spent between 
$30,000 and $50,000 for this celebration. 
A street car was sent from St. Louis by 
express so that it would be in the city by 
Saturday. Fully 25,000 people visited 
the city. 

The Stanley Electric Manufacturing 
Company was represented by Dr. Perrine, 
president of the company, and Messrs. C. 
C. Chesney, D. O. Sessions and Ray D. 
Taillibridge. As prominent guests of the 
company may be mentioned the following: 
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Canada” and our own country. Governor 
Bridge delivered an address, “The State 
of Michigan.” Mr. E. V. Douglass, presi- 
dent of the Michigan, Lake Superior 
Power Company was unable to attend the 
banquet on account of illness. 

Sunday morning appropriate services 
were held in the churches, and in the 
afternoon a praise and thanksgiving serv- 
ice in the power-house was very largely 
attended. 

It is estimated that the Consolidated 


Philadelphia—J. Bell Austin, secre- 
tary and treasurer Philadelphia Stock 
Exchange; William P. Bement, Jame: 
Butterworth, H. W. Butterworth Sons’ 
Company; James M. W. Cardeza, director 
First National Bank; Waldo M. Claflin, 
Samuel H. Cramp, W. P. Douglas, sec- 
retary Consolidated Lake Superior Com- 
pany: Edward S. Dunn, treasurer Phila- 
delphia Warehouse Company; J. R. Er- 
ringer, Jr., division ticket agent, Penn- 
svlvania Railroad Company; J. F. Fahne- 
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stock, assistant treasurer International 
Navigation Company; Geo. A. Fletcher, 
Mitchell, Fletcher & Company; Aaron 
Fries, Isaac Hough, Isaac Hough & Com- 
pany; William P. Huston, A. R. Kraemer, 
Ervin & Company; W. B. Kurtz, W. W. 
Kurtz & Company; S. L. Levy, Levy & 
Lewis; Horatio G. Lloyd, Jr., vice-presi- 
dent Commercial Trust Company; J. R. 
McAllister, cashier Franklin National 
Bank; F. D. McLain, Philadelphia In- 
quirer; John H. MeQuillen, John H. Mce- 
Quillen & Company; David B. Martin, 
William P. North, treasurer Real Estate 
Trust Company; Samuel L. Shober, Jr., 
Charles A. Sparks, Henry Whelen, Town- 
send Whelen & Company; Joseph W. 
Wilson, Wilson & Crawford; Owen Os- 
borne. 

New York—Charles E. Orvis, Orvis 
Brothers & Company; Elwood Hendrick, 
Pomroy Brothers; Alfred P. Boller, 
Boller & Hodge. 

Other points—Charles Watson, Cam- 
den, N. J.; George P. Brook, cashier 
Doylestown National Bank. 

THE POWER PLANT. 

The accompanying illustrations show 
the general appearance of the power- 
house and give some idea of its extent. 
The Sault rapids are about half a mile 
long and half a mile wide, and are formed 
by a sandstone ledge over which the 
waters of Lake Superior discharge into 
Lake Huron and are capable of develop- 
ing from 130,000 to 260,000 horse-power, 
depending on the relative evaporation and 
precipitation. The power plant is located 
below the rapids, and its substructure 
forms the dam proper. The water is led 
to it by means of an immense canal, the 
inlet of which is on Lake Superior above 
the rapids. The contracts for the con- 
struction of this great waterway were let 
to H. W. Hubbell & Company, West Bay 
City, Mich., for the intake; E. D. Smith 
Company, Philadelphia, for the canal, 
and the Mason & Hodge Company for the 
construction of the power-house and the 
forebay. 

The intake is 950 fect wide at the en- 
trance and rapidly narrows to a width of 
250 feet at a point 1,000 feet from the 
entrance, continuing at this width to the 
head gates placed at the entrance to the 
canal. These gates are composed of four 
steel sections, each forty-eight feet by 
twenty-six feet, and supported by massive 
piers of masonry. They are used for 
shutting off the water supply to the canal 
in case it is necessary to do so. The dis- 
tance from here to the forebay is about 
13,000 feet and has a width of 214 fect 
at the water line and a uniform depth of 
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twenty-three feet when supplying full 
power. When the canal passes through 
rock the sides are chiseled down or filled 
in so as to present a smooth surface to the 
flow of the water. Through sand and clay 
the bed and sides are lined with plank 
laid on timber seamed by means of piles. 
The timber lining extends to just below 
the water line, and from here the sides 
are built up of masonry laid with a slope 


of one in one. Through sand the canal 


is 104 feet wide at the bottom and 214 
feet wide at the top, while through clay 
the section ‘becomes more nearly elliptical, 
the sides consisting of three different 
slopes. The sides of the forebay are built 
with a slope of one in one. The entire 
waterway is built to give the least possible 
resistance to the flow of water and to be 
permanent. When delivering full power 
the canal will furnish 30,000 cubice feet of 
water every second, and the maximum 
rate of flow will be about one and one- 
half miles an hour. The canal is capable 
of supplying 57,000 horse-power when the 
water supply from Lake Superior is a 
minimum. 

The power-house is 1,368 feet long, 100 
feet wide and 125 feet high, and is built 
of sandstone taken from part of the canal. 
A foundation is formed by driving piles 
through the clay to solid rock, and on top 
of these is laid a mass of concrete three 
feet thick. Over 12,000 fifty-foot piles 
were used for this purpose. The floors 
are built of concrete and the roof is gal- 
vanized iron. The substructure which 
carries the water to the river below the 
power-house consists of eighty-one 
chambers 100 feet long and 20 feet high, 
separated by masonry walls three feet 
thick. On top of these pits is the pen- 
stock structure, consisting also of eighty- 
one sections, each forty-five feet long, 
fifteen feet wide and thirty feet high, 
separated ‘by steel and concrete partitions. 
These sections are closed on the down- 
stream side by semi-circular bulkheads 
open on top and contain the hydraulic 
units. The part of the building directly 
above the pits and not occupied by the 
penstocks will be utilized for the gen- 
erators and high-tension transformers. 
Above the penstocks are two floors, each 
extending the entire length and breadth 
of the building. Over one-half of this 
space will be occupied by the Union Car- 
bide Company. 

sach hydraulic unit consists of four 
85-inch new American turbines mounted 
in two pairs of two each on one shaft. 
This shaft pierees the bulkhead of. the 
penstock structure and is to be direct- 
connected to a 400-kilowatt generator. 
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Each set of turbines is capable of de- 
veloping 570 hors~power under a head of 
sixteen feet, with an efficiency varying 
between eighty-one and eighty-three per 
cent. 

At the time of opening, one single- 
phase, 60-cvcle, 400-kilowatt, 2,400-volt 
Westinghouse alternator, and one of the 
Stanley Electric Company’s 400-kilowatt, 
3-phase, 30-cvele, 2,400-volt generator, 
together with a 50-kilowatt exciter belted 
to the Westinghouse generator and a 400- 
kilowatt, 600-volt rotary converter, built 
by the Stanley Electric Company, were 
installed. Three 130-kilowatt water- 
cooled transformers stepped the voltage 
down from 2,400 volts as generated to 
370 volts for the rotary converter. This 
converter and the exciter are temporarily 
installed for the us of the street railway 
until the regular apparatus is in place. 
When fully completed the electrical 
equipment will consist of thirty-three 
400-kilowatt, 3-phase, 2,400-volt revolv- 
ing field type alternators running at 180 
revolutions per minute; four 400-kilo- 
watt, 600-volt, compound-wound, direct- 
current generators being supplied by the 
Stanley Electric Company; one 400-kilo- 


watt, single-phase, 60-cycle, 2,400-volt . 


alternators; forty-two +400-kilowatt, 60- 
eycle, single-phase, 90-volt generators, all 
revolving field type, and two 400-kilowatt, 
220-volt, direct-current machines of the 
Westinghouse Electric Company's make. 
A storage battery will be used in connec- 
tion with the exciters which will be driven 
by synchronous motors. The transform- 
ers stepping the voltage from 2,400 volts 
up to 16,200 volts for the transmission 
line will be of the Stanley make, 400- 
kilowatt units, water-cooled. The ninety- 
volt generators are for the use of the 
Union Carbide Company. The 600-volt, 
direct-current machines will be used for 
the street railway and will be supple- 
mented by rotary converters as the de- 
mand for direct current in the vicinity of 
the power-house increases. The Stanley 
generators, both alternating and direct 
current, will be regulated by Lombard 
governors, actuated by oil pressure, of 
150 pounds per square inch, pressure 


being supplied by two sets of motor-driven 


punips. 

The controlling apparatus for oper- 
ating the switching devices and turbines, 
as well as the indicating instruments, will 
be mounted on three sides of a room about 
twelve feet square, the switches them- 
selves being worked by electromagnets or 
motors, 

Several of the generators are at the 
plant, and the work of installation will 
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be pushed as rapidly as possible. A 
steam plant located in one end of the 
buildings has been used for pumps and 
will furnish heat for the building. Two 
15-ton electric cranes, manufactured by 
Pawling & Harnishfeger, of Milwaukee, 
travel the entire length of the gen- 
erator room and are used for installing 
the apparatus and making repairs. Mr. 
D. F. Thomas is chief electrician of the 
power company. 

The first commercial user of power 
generated at this plant is the Sault Ste. 
Marie Traction Company. The first car 
wae started soon after the opening exer- 
cise, and many took advantage of the 
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passes very liberally bestowed by the com- 
pany. The Falk Manufacturing Com- 
pany, of Milwaukee, Wis., has the con- 
tract for the track and line construction, 
and the lines within the citv are nearly 
completed. The road will be extended to 
the prominent suburbs next year. No. 
00 trolley wire, supported by three- 
eighths-inch galvanized span wire from 
painted cedar poles, is used throughout 
the system. Rails weighing eighty pounds 
to the vard, laid on cedar ties in crushed 
rock, are used in the track construction. 
The road is to be equipped at once with 
six semi-convertible double-truck cars, 
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vestibuled at both ends, manufactured by 
the St. Louis Car Company. Westing- 
house motors and controllers will be used 
on these cars. The Taunton Locomotive 
Manufacturing Company, of Taunton, 
Mass., is furnishing a powerful snow- 
plow, while a sweeper is to be purchased 
from the McGuire Manufacturing Com- 
pany, of Chicago. The sweeper will be 
equipped with General Electric Company 
apparatus. 

Power will be transmitted at 15,000 
volts to manufacturing plants along the 
canal and Hay Lake. Sixty-foot Idaho 
white cedar poles, spaced ninety feet 
apart, are used for the transmission line, 
the conductors consisting of No. 00 hard- 
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drawn copper wire mounted on Locke 
No. 3 insulators. The lines pass through 
the walls of the power-house to the trans- 
formers in six-inch porcelain tubes. The 
electrice power, aside from that of the 
Union Carbide Company, is controlled by 
the Michigan-Lake Superior Power Com- 
pany. Complete details of the electrical 
equipment, as it will be when entirely 
installed, can not be obtained at this date. 
The power company expects to sell all the 
power it will be able to generate in a 
short time, and it is believed that Sault 
Ste. Marie will soon be one of the greatest 
manufacturing towns in the country. 
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Book Review. 
“La Télégraphie Sans Fil, Son État 
Actuel et ses Chances D’Avenir, D’Aprés 


les Essais Transatlantiques de Marconi.” 
Berne. Office Polytechnique d’Edition et de 
Publicité. Paper. 65 pages. 4% by 7% 
inches. Furnished by the ELECTRICAL RE- 
VIEW at 50 cents. 


This little book traces the progress of 
wireless telegraphy in the last few years, 
and predicts for it complete commercial 
success. The various methods now in use 
are discussed, and the apparatus emploved 
by each inventor described with some de- 
tail. A list of the patents which have 
been taken out in this and foreign coun- 
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tries is given. The subject is taken up 
logically, discussing the distance and 
velocity of transmission obtainable, the 
perfection of the various apparatus, and 
the elimination of atmospheric distur- 
bances. Applications to meteorological 
work and commercial service are touched 
upon. The latter part of the book is de- 
voted to the discussion of Marconi’s trans- 
atlantic experiments, and the ultimate 
success of this system of transmitting M- 
telligence to great distances is held to be 
assured. 
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Joint Telephone Convention. 


Independents from KentucKy and Indiana Hold Their Annual 


NE hundred and twenty-five dele- 
0 gates, representing twenty-eight 
telephone companies in Kentucky 
and about half that number of Indiana 
corporations, assembled at Exchange Hall, 
Board of Trade Building, on the morning 
of Tuesday, October 28, for the opening 
session of the Kentucky and Indiana in- 
dependent telephone associations. The 
joint session was the fourth assembly of 
the Kentucky Independent Telephone As- 
sociation, and the third of the Southern 
Indiana Independent Telephone Associa- 
tion. The mecting was called to order by 
Mr. R. V. Bishop, of Cynthiana, Ky., the 
president of the Kentucky association. 
With him on the platform was Mr. G. A. 
Keinle, of Huntingburg, Ind., president 
of the Indiana association. 

The address of welcome was delivered 
by City Attorney Henry L. Stone, repre- 
senting Mayor Grainger, who was absent 
from the city. Mr. Stone tendered a 
hearty welcome to the delegates to make 
the best of the city’s possibilities, and 
welcomed the increasing power of the in- 
dependent movement. 

Colonel W. C. P. Breckenridge, of Lex- 
ington, Ky., was to have responded on 
behalf of the Kentucky association, but 
was detained by legal business. ‘The re- 
snonse was therefore delivered by Mr. 
H. K. Cole, vice-president of the Ken- 
tucky association. 

Mr. G. A. Keinle responded on behalf 
of the Indiana delegates. He stated that 
the Indiana delegates were at first in favor 
of having the joint convention at Evans- 
ville, Ind., but they had been unable to 
resist the allurements held out by their 
hosts of Louisville. Kentucky and Indi- 
ana, he said, were more than sister states, 
especially in the matter of better and 
cheaper telephone service. He exhorted 
the members present to promulgate their 
best ideas to the betterment of the inde- 
pendent telephone movement in general. 

The first paper of the afternoon was 
read by Mr. S. P. Sheerin, of Indian- 
apolis, who has for some time taken a 
prominent part in the work done by the 
Litigation Committee of the national as- 
sociation of independent telephone com- 
panies. Mr. Sheerin gave a compre- 
hensive report of the contest which has 
been going on between the older com- 
pany and the independent organizations 
with regard to the various patents in- 


volved. He called attention to the fact 
that the members of this committee had 
conducted their labors without pay, and 
that they are already personally liable for 
about $12,000 in costs, etc. In order to 
mect this and to raise a further sum of 
$12,000, it has been decided to assess 
each state association. Kentucky’s share, 
he stated, will be $10,000, and Indiana’s, 
$2,000. On motion, Mr. Bishop, D. L. 
Prewitt, J. L. Brailey and John A. Arm- 
strong were appointed a committee to plan 
the assessments and report at the Wednes- 
day business session. 

Mr. D. L. Pendleton, of Winchester, 
Ky., read a paper on “Rates,” presenting 
some very strong arguments for the adop- 
tion of uniform rates by the independent 
companies as soon as possible. The dis- 
cussion of this paper was referred to the 
business session of Wednesday. 

Mr. H. K. Cole read a paper, entitled 
“Long-Distance Toll Lines and Connec- 
tions.” This paper was supplemented by 
a report from Mr. J. L. Brailey, who has 
charge of the independent long-distance 
system being constructed out of Louis- 
ville. Mr. Brailey reported that long- 
distance connections with Lexington, 
Frankfort and the entire Bluegrass 
region would be in operation by Sunday, 
November 2. The long-distance lines to 
Elizabethtown and the southern part of 
the state are already in operation. The 
lines to Owensboro, Henderson and 
Weston would be in operation within ten 
days’ time. The report was received with 
great applause by the delegates. 

Mr. E. M. Coleman, secretary of the 
Louisville Home Telephone Company, 
and secretary also of the Interstate Tele- 
phone Association, made a report as to the 
progress of the big association which was 
organized in Chicago last April. | 

Mr. A. J. Payton, Rockport, Ind., was 
to have read a paper on “The Bell People 
as Antagonists,” but was prevented from 
being present. The paper, entitled “Fran- 
chises,” by Colonel John R. Allen, of 
Lexington, was also left unread, the 
author not being present. At the con- 
clusion of Mr. Coleman's paper, it was 
announced that a smoker would be held 
at the Louisville Hotel on Tuesday even- 
ing. An invitation was also extended to 
the delegates to attend a banquet to be 
given Wednesday evening at Fountain 


Kerry Park by James S. Clark, Jr., the 


Gathering in Louisville, Ky. 


Louisville electrical manufacturer, special 
cars to the park being supplied by the 
company. 

The smoker in the evening was a most 
enjoyable affair. In addition to the dele- 
gates, a number of Louisville, New Albany 
and Jeffersonville business men were 
present as invited guests. When the 
guests had assembled, Mr. R. V. Bishop 
announced that every man called upon 
would be obliged to respond with a story. 
A number of good anecdotes were thus 
brought out, and among the speakers were 
President Bishop, President Keinle, Mr. 
Desha Breckenridge, of Lexington; Mr. 
David Bush, of Winchester; Mr. R. E. 
Ashbrook, of Paducah, and Mr. Jacob 
Zinsmeister, of New Albany. 

The second and closing day of the con- 
vention was a busy one for both associa- 
tions. While the papers were read to 
joint sessions, the executive business was 
conducted at special meetings held by the 
associations on Wednesday afternoon at 
the Louisville Home Telephone Com- 
pany’s building. The joint assembly 
Wednesday morning was opened by the 
reading of a paper by Mr. A. L. Tetu, of 


Louisville, on “Operating and Governing 


Telephone Plants.” This paper was a re- 
view of the practical problems of exchange 
management. 

An interesting address, dealing with the 
future of the independent telephone move- 
ment, was delivered by Mr. J. L. Brailey, 
of Toledo, Ohio. The title of Mr. Brailey’s 
paper was “Merging of Independent Tele- 
phone Plants.” He called attention to the 
fact that the companies are dependent on 
each other, and stated that the establish- 
ment of long-distance connections 1s 
hastening the time when all the com- 
panies will become parts of state and 
national organizations. 

Each of the associations then went into 
executive session for the election of of- 
ficers. Mr. John A. Armstrong was 
nominated for president of the Kentucky 
association, but declined. Mr. D. L. 
Pendleton, of Winchester, was then nom- 
inated and unanimously elected. All the 
other officers of the association were re- 
elected, as follows: Mr. H. K. Cole, 
Lancaster, vice-president; James Maret, 
Mount Vernon, Ky., secretary and treas- 
urer. 


The Indiana association reelected all 
the old officers, as follows: J. A. Keinle, 
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Huntingburg, president; C. D. Knofel, 
New Albany, vice-president; E. W. 
Pickhardt, Huntingburg, secretary; T. N. 
Thom, Lamar, treasurer. 

After the elections, retiring President 
Bishop read a report of the year’s work 
done by the Kentucky association. The 
report showed that the capital invested in 
independent telephone exchanges has in- 
creased 100 per cent. The increase in 
toll-line mileage has been seventy per 
cent. The increase in subscribers was 
145 per cent. 

Questions of internal economy were dis- 
cussed by the associations at Wednesday 
afternoon’s business sessions. At the 
Kentucky meeting, an executive commit- 
tee was appointed to take immediate 
action in the matter of uniform rates. 
This committee will confer with the 
Indiana committee. 

At the business session of the Southern 
Indiana Association it was decided to 
raise the membership dues from $1 to $3. 
Manufacturers’ dues were reduced from 
$10 to $5. -A resolution was adopted, 
thanking the people of Louisville, ‘the 
members of the Kentucky association, the 
officers of the Louisville Home Telephone 
Company and James S. Clark, Jr., for 
the hospitable treatment accorded the 
visitors. ` 

The entertainment tendered the dele- 
gates by Mr. Clark was greatly enjoyed, 
about eighty of the 100 or more delegates 
remaining in the city after the convention 
adjourned to accept this firm’s invitation 
to a banquet. There was plenty of music 
and a number of impromptu toasts, and 
those delegates who were the guests of 
this Louisville firm had no occasion to 
regret their decision. 


eee 
The Telephone in New York. 

In his address on “The Future of the 
Telephone in the United Kingdom,” read 
before the British Association for the Ad- 
vancement of Science, Mr. J. E. Kings- 
bury spoke as follows of the New York 
Telephone Company : 

“It is sometimes assumed that competi- 
tion is necessary in order to increase the 
number of subscribers. I will give an 
example of phenomenal increase without 
competition. On January 1, 1894, there 
were about 10,000 stations in New York. 
On January 1, 1902, there were 72,189 
stations in only a portion of the area 
which was included in the 1894 figures. 
This considerable increase over the pre- 
vious progress is attributed to the adop- 
tion of a rational system of charging. 
Up to 1894 there was a ‘flat rate,’ the 
same subscription for large user and 
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small user. In 1894 the message rate 
system was applied, with the result that 
the telephone service has become avail- 
able to the small user and enormously in- 
creased in value to all subscribers by 
widening the field of communication. 
This method has also been adopted for the 
Post-Office svstem in London. It was 
proposed for adoption some years ago by 
the National company in Sheffield, but 
the subscribers rebelled against it.” 
There are now over 100,000 telephones 
in use in the territory of the New York 
Telephone Company, and there is a con- 


stant increase in the number of users. 
Se 


Distribution of Energy for Tramway 
Lighting and Power Purposes. 


In a recent article in Engineering 
(London) Mr. E. T. Williams considers 
the adoption of various systems of 
distributing power for the following case: 
A company holding powers for electric 
railways and lighting in three villages. 
The station is to be placed at a central 
point, close to a coal mine and canal. The 
longest line of railway is six miles, and a 
good demand for power and for lighting 
is expected. The first system considered 
is a high-tension, continuous-current and 
rotary transformer system, the advan- 
tages claimed being uniformity of system, 
no light load and idle-current losses, the 
possibility of controlling all substations 
from a central switching stafion; steadier 
pressure may be obtained, as well as 
higher efficiency, than in other systeins; 
the transformation of pressure and cur- 
rent is accomplished in one machine. The 
disadvantages of this system are its highly 
complicated parts, its risk of breakdown 
due to the number of pilot wires running 
between substations, commutator troubles 
are usual, and there is a great strain on 
the cables on opening switches, and due to 
short-circuits. In the author’s opinion, 
this system is not suitable. The low 
tension, with reversible boosters and bat- 
tery substations, has the following dis- 
advantages: There is a greater weight of 
copper required in the mains, the copper 
loss in the mains is greater, as well as 
loss due to batteries, than that of other 
systems. The particular case considered 
here assumes two sets of batteries at each 
of the three substations, one carrying the 
lighting load and the other power load. 
The use of the reversible booster here 
avoids the expense and the complications 
arising from the adoption of regulating 
cells. The cost of such booster and its 
appliances is less than that of the extra 
regulating cell, the battery leads and 
switches. The engine may be worked at a 
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steady and economical load throughout 
the day, the batteries taking the sudden 
peaks and carrying the light load through- 
out the night. The battery charge is only 
what might be called the surplus power, 
and only a percentage of the whole cur- 
rent is accumulated. In other systems 
all the power has to be transformed or 
converted. This system has six batteries, 
any number of which may be used for 
lighting or traction. Against a heavy 
capital cost of the battery stations may be 
placed a lower capital cost of the power 
station. Three-phase alternating systems 
are next considered, the chief advantages 
being the comparatively small amount of 
copper required for mains, the high volt- 
ages that can be satisfactorily used, sim- 
plicity in generation and less expensive 
switch gear. Under this head there are 
four methods of transforming and con- 
verting. When the load is principally or 
altogether a power load, a polyphase 
motor will meet the requirements of each 
consumer, and a static transformer is the 
cheapest, simplest and most economical 
system. Lighting, however, on this sys- 
tem with motor loads is not satisfactory. 
An asynchronous motor-generator is sim- 
ple, and there is an absence of compli- 
cated switch gear. The efficiency, how- 
ever, 1s not high, and the power-factor is 
low. The comparative cost of the substa- 
tion cquipment is higher than with the 
synchronous motor-generator or rotary 
converter. The synchronous motor-gen- 
erator is more complicated than the 
previous type, owing to the starting gear 
and synchronizing operations and the 
necessary exciters. These machines will 
work with a high periodicity, and for 
combined lighting and power work are 
very satisfactory. The power-factor of 
the system is high, the efficiency is better 
than with the asynchronous machine, and 
the cost is less. An important point is 
the ease of controlling current and press- 
ure of the direct-current generators at 
the substation. The rotary-converter sys- 
tem is the most complicated of all. he 


disadvantages are: It will not work satis- 
factorily, high periodicity, and there is 
trouble in preventing hunting; there is 
some difficulty in operating the machines 
in parallel. The advantages are: High 
efficiency, the high overload capacity and 
the low cost. If the amount of power 
work is great, and the lighting load small, 
rotary converters are usually desirable. 
In conclusion, the author decides that 
either the low-tension system with re- 
versible boosters and battery substations 
or the three-phase synchronous motor. 
generator system should be used. Before 
a final decision can be made, further par- 
ticulars of the locality would have to be 
known. 
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Machine Tool Progress—IlIl. 


NE of the recent developments in 
0 the milling line to kill filing or 
troublesome setting of the work 
is the Universal machine made by Van 
Norman, in Springfield, Mass., wherein 
the cutter spindle has an angular adjust- 
ment in the vertical plane of the spindle 
axis. It saves angular cutters and is 
much appreciated by die-sinkers. 

Machinists are gradually becoming 
educated to the use of the milling ma- 
chine in cuts that were formerly taken 
on a shaper, and while that valu- 
able tool still has plenty of field for work 
it has largely ceased to nibble at cuts 
which belong of right to the milling ma- 
chine. But to make the latter entirely 
successful as a substitute, a good assort- 
ment of cutters should be carried and 
should be kept sharp. Cutter grinders, 
therefore, are necessary companions, as a 
milling machine without a cutter grinder 
reasonably accessible would be about as 
effective in operation as a cat without 
claws. 

Then, with sharp cutters, the machine, 
if good and heavy, is a power for 
economy. It required a long time to 
adapt the milling machine to long and 
heavy cuts, because. it soon acquired the 
reputation of doing uneven work, espe- 
cially when cuts of variable cross-section 
were taken. The trouble was chargeable 
largely, however, to the commonest source 
of the worst trouble in machine tools— 
that is, lack of or improper distribution 
of metal in beds and frames. A milling 
machine, above all tools, on account of 
the stress radially put upon the cutting 
spindle, requires a large, well-journaled 
spindle and a, generous mass of metal in 
table, knee and column. 

With the stiffening of structures came 
the long and heavy cuts and, working to 
the same end as the lathe development, it 
became of great capacity as a remover of 
metal and not limited by torsional 
strength of the piece operated upon. In 
the majority of cases the rapidity of 
stock reduction is greatest in this class 
cf machines. 

The corollary of cutters has been 
and is an important art in itself, and 
the variations are endless. First we 
had in the old Lincoln type finely spaced 
shallow-toothed, cylindrical mills which 
filled with the fine needle-like chips when 
working under oil on steel looked like a 
rolling-pin and after one or two grindings 
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the illusion was complete. An inch a 
minute was record time then, and some 
time ago, now, I was shown a spline some 
three-eighths inch wide and one-quarter 
inch deep which, if I remember, had 
been cut at the rate of nineteen 
inches per minute. Then there were 
the terrors of the form cutter, each 
tooth laboriously backed off by hand with 
a file) when Brown & Sharpe came 
to the front with their system of 
gear cutters, whose principle also 
applied to form cutters, and in 
which the sharpening on the 
face of the cutting teeth did not 
alter the form. 

Cutters grew to enormous 
diameters and the difficulty of 
hardening inspired the inserted 
tooth mill, which design solves 
the problem of cheap, large cut- 
ters, the lack of which, for a long 
period, stunted the growth of the 
milling machine. With the suc- 
cessful development of a system 
for producing large mills econom- 
ically came the various designs 
of the heavier types of machines. 
Double-head machines, machines 
with long planer-like tables with 
vertical and horizontal cutter 
spindles to operate on work as 
large as locomotive frames, and 
to sweep the whole surface V’s 
and all of a large lathe bed at 
one cut. 

The gear cutting machine, 
an important member of the 
milling machine, or, rather, the 
planer family, has shown some very 
peculiar moves in the process of 
development. One of the earliest 
forms of milling machine it did good serv- 
ice for years on was external spur gears 
and until a few years ago the hand ma- 
chine with the drilled dial was the only 
type. Internal spur gears were cut on 
the shaper or splining machine, another 
member of the planer group, and bevel 
gears were shunned as an imperfect 
mechanical motion. In heavy shafting 
gearing they were cast, which, barring 
the roughness, were the most nearly cor- 
rect, as the pattern-maker could manage 
to gauge his lines to a straight edge 
pivoted at the cone apex, and get what 
the cutter could not produce, but bevel 
gears with finished teeth had to be used 
in many cases, and they were trimmed 


and filed into shape after a fashion. 
Then a resort to first principles by falling 
back upon the planer was made and the 
Gleason gear planer was extensively in- 
troduced for large work, and Hugo Bel- 
grave, of Philadelphia, produced on the 
same general principle small gears of 
great accuracy. But the natural desire 
to crowd the planer with the milling ma- 
chine was the author of the scheme to do 
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what had been pronounced impossible by 
mechanics—tiz., to make theoretically 
correct bevel gears with a rotary cutter. 

Mr. Warren, of the Pratt & Whitney 
Company, made the first venture in this 
line and accomplished very satisfactory 
results. His cutter was in halves, con- 
sisting of discs formed to cut on the face 
and at the developing angle of the in- 
volute of fifteen or twenty degrees. These 
cutters, as they rotated, were oscillated 
as to their spindles so as to furnish to the 
cutters the rolling motion of gears in 
action. These fed along guides set to 
form a cone of the angle of the gears to 
be cut, shaved the teeth to the correct 
shape, which shape demands that all lines 
of the sides, top and bottom of the teeth 
shall culminate, if projected, at the apex 
of the pitch cone. The first of these ma- 
chines was made for the duplication of 
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fixed sixes and each gear required a ma- 
chine built for its special angles. But ma- 
chines more universal in character were 
designed, based on this principle, in 
which the slide angles were adjustable to 
meet the requirements of general work. 
Then Mr. C. D. Rice, of Hartford, pro- 
duced another machine which cut theo- 
retically correct bevel gears with a rotary 
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its own, is the Fellows gear shaper, manu- 
factured in Springfield, Vt. In this 
machine the cutting tool is practically 
a gear of any desired pitch and proper 
developing diameter for a full series 
of involute gears, and it is used as 
a rotating planer tool whose peripheral 
speed is timed with that of the work by 
means of change gears. 


ELECTRICALLY OPERATED RADIAL DRILL MADE BY GouLD & EBERHARDT, NEw YORK. 


cutter. The cutter was thin enough to 
enter the blanked out spaces between the 
teeth and rocked in and out exactly as 
the tooth of an engaging gear would do, 
the cutter being of sufficient diameter to 
cover the length of tooth or face of the 
gear without cutting too deeply into the 
body of the gear. With this method a 
very smooth and exact shape results and 
the concavity at the bottom of the space 
between is too slight to be objectionable. 
Another very successful form of the gear 
cutter, in which the planer principle holds 


Dinner to John Fritz. 

The four engineering societies of the 
United States have decided to cooperate 
in the establishment of a medal to bear the 
name of John Fritz and to be awarded 
annually for distinguished accomplish- 
ments in the iron and steel industries. 
The societies cooperating in the estab- 
lishment of the medal are the American 
Society of Civil Engineers, the American 
Institute of Mining Engineers, the Ameri- 
can Socicty of Mechanical Engineers and 
the American Institute of Electrical En- 
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gineers. The medal fund was secured by 
small subscriptions, in order to make it 
representative, and the subscribers in- 
cluded, besides Americans, distinguished 
engineers and men engaged in the iron 
and steel industry in several of the lead- 
ing countries of Europe. The fund raised 
amounts to something like $6,000. 

On the occasion of the eightieth birth- 
day of Mr. Fritz, a reception and dinner 
were given to him at the Waldorf-Astoria, 
New York city, this occurring Friday 
evening, October 31, and was a very bril- 
liant occasion. 

Mr. John Thomson presented the first 
Fritz medal to John Fritz, this being the 
unanimous decision of the committee, and 


‘ also an album commemorative of the oc- 


casion and its meaning. Mr. Thomson's 
remarks were eloquent of the many ac- 
comphshments in industrial circles of 
Mr. Fritz, who responded in graceful 
words of thanks and appreciation. 

Letters and telegrams were read by the 
chairman of the dinner committee, Mr. T. 
C. Martin, from Hon. Abram S. Hewitt, 
Andrew Carnegie, Charles M. Schwab, 
Irving M. Scott and others. 

Mr. Calvin W. Rice, with other gentle- 
man from engineering and electrical 
circles, managed the affair which, was one 
of the most successful ever given in the 
United States, and gave proper honor to 
an inventor who has done probably as 
much as any living man to advance the 
iron and steel industry of the world. 

Toasts were responded to by General 
Eugene Griffin and Professor Elihu 
Thomson, and among those in attend- 
ance from out-of town were: F. C. 
Phillips and F. G. Tallman, of Cleve- 
land, Ohio; Colonel E. D. Meier, St. 
Louis, Mo.; Charles H. Cramp, Phila- 
delphia ; Colonel N. H. Heft, Bridgeport; 
Dr. S. S. Wheeler and F. V. Henshaw, 
Ampere, N. J.; Professor Elihu Thomson, 
Lynn, Mass.; Dr. Henry S. Pritchett, 
Boston. 

Among the New York diners were 
Theodore Beran, Robert C. McKinney, 
Gano S. Dunn, S. L. F. Deyo, General 
Kugene Griffin, F. B. Herzog, Charles W. 
Hunt, Walter C. Kerr, J. W. Lieb, Jr., 
Ray D. Lillibridge, T. C. Martin, Chas. 
A. Moore, E. H. Mullin, E. A. Leslie, 
H. F. De Puy, Charles A. Terry, Charles 
W. Price, Calvin W. Rice, Jessie M. 
Smith, Frederick A. Scheffler, W. A. 
Stadelman, John Thomson, W. J. Wilgus, 
B. J. Arnold, E. H. Wells, Arthur War- 
ren, Dr. George F. Sever, H. H. Westing- 
house and Captain E. L. Zalinski. 
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A High-Speed Locomotive. 


A Description of the High-Speed Locomotive Equipped with Motors Built for 10,000 Volts. 


E ARE in a position to under- 
W stand the importance of the 
electric traction tests at high 

speeds on the Marienfelden-Zossen mili- 
tary line, described in Nos. 10, 11 and 12, 
of March last, and referred to again in 
the number of June 7 past. We think 
that our readers will be pleased to have 
a description of the high-speed locomotive 
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By Enrico Bignami. 


withstood at 100 cycles a pressure of 15,- 
000 volts unloaded, and 13,000 volts 
loaded without any effort whatever, and 
showing no defects of insulation. The 
car constructed by the Allgemeine Elec- 
tricitits Gesellschaft behaved as well. 
This, on the occasion of tests made at the 
same time, as is recalled, attained a speed 


of 133 kilometres an hour. 
e 


? i > 


necessary for laying them, and these new 
tests were actually made on a road having 
a more substantial construction. 

In spite of the fact that the electrical 
equipment of the motor car justified the 
work which has been done, they have 
nevertheless attempted to improve other 
conditions consisting in the reduction of 
the weight of the car. This reduction 


ees; 


a oe OS 
Shien x 


Fria. 1 —Tae Truck ConstRucTeED FOR HIGH-SPEED LOCOMOTIVE, EQUIPPED WITH MOTORS For 10,000 VoLTS. 


equipped with motors, built for 10,000 
volts, which has been prepared for these 
new tests by the house of Siemens & 
Halske, of Berlin. 

Our readers will recall that in the tests 
of last fall the motor car constructed 
by the above house responded almost ex- 
actly to the calculations previously made. 

During these tests the motor car easily 
reached at different times a speed of more 
than 155 kilometres an hour (at one time 
even 160.2 kilometres an hour). The car 


Unfortunately, the defects of track 
construction necessitated repairs just at 
the time of high-speed tests. For speeds 
of 150 kilometres the rails were in general 
too weak and the substructure not solid 
enough, although the road stood the strain 
in some places where the bed was more 
solidly constructed. 

On account of these troubles the state 
administration of railways put at the dis- 
position of the committee conducting 
these tests heavier rails and the material 


will result in a saving of power, and es- 
pecially will diminish the wear and tear 
on the substructure, reducing consider- 
ably the cost of maintenance. It will also 
further diminish the current flowing in 
the line, and when running at full speed, 
and particularly when starting at the 
terminal points, will effect a considerable 
saving of power to be transmitted. 

As early as July, 1900, during 
the elaboration of the first project, the 
author conceived the idea of constructing 
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motors for high-speed traction which 
would receive, without the interposition 
of transformers, a tension of 10,000 volts. 
This was adopted, and the new vehicle, a 
locomotive, having four axles and two 
motors, was constructed. As it was desired 
to submit these motors to practical tests 
for traction, they could not be supported 
directly on the axle, but must be attached 
to this through gears. Guided by these 
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over the motor car already existing. We 
will now proceed to explain the construc- 
tion of this locomotive, as described by 
the engineer, W. Reichel. 

MECHANICAL PARTS. 

The locomotive has four axles. It ia 
constructed entirely of iron. The body 
rests by means of two centre bolts on two 
trucks, each of which has two axles. 
These are similar to those of the motor 


Fie. 2,—THE EXTERIOR COMPARTMENT, SHOWING SHEET-[RON COVER IN RAISED POSITION. 


considerations and others, a gear train, 
having a ratio of one to two, has been 
adopted for speeds of 100 kilometres an 
hour. (A transmission of one to four 
could have been adopted, corresponding 
to a speed of fifty kilometres an hour, or 
the motor could have been attached to the 
axles, through cranks, for 200 kilometres 
an hour.) It was natural that the vehicle 
constructed should be a locomotive. A 
motor car, in fact, would have necessitated 
a greater cost without presenting any ap- 
preciable. advantages for these studies 


car and are constructed for a standard 
gauge. The wheels have a diameter of 
1,250 millimetres. The wheel base is 
three and one-quarter metres. The journal 
boxes are similar to those of the high- 
speed motor car. 

TRUCKS. 

These were constructed for two motors 
each (Fig. 1). The frame of iron beams 
is reenforced by cross-beams and stays. 
The side-beam is formed of two channels, 
separated sufficiently from each other to 
admit the plate springs being placed be- 
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tween the boxes and the frame. The frame 
is thus suspended but once, while the step 
for the centre bolt, on which rests the 
body, is suspended from -the frame by 
means of plate springs placed between the 
two cross-bars at the centre. At the two 
extremities of these cross-bars are placed 
wheels which prevent lateral oscillations 
of the body. The distance between the 
centre bolts is sixteen and one-quarter 
metres. 
BRAKES. 

These are of the Westinghouse type. 
They are operated by compressed air at 
a pressure of four atmospheres. They 
were designed to brake ninety per cent of 
the total weight. There are eight shoes, 
and the arrangement is such that each 
truck can be treated as an independent 
vehicle. For this purpose each truck is 
furnished with a brake cylinder with a 
diameter of twelve inches and an auxil- 
iary reservoir. The piston of the brake 
cylinder moves vertically, operating 
through the brake rod by means of the 
cross levers, of which there is one for each 
axle. The hand-brake is attached to the 
same brake rod, but it works only on half 
of the shoes. 

BODY. 

This is 12.5 metres long by 2.8 metres 
wide, and consists of three compartments. 
The two low exterior compartments, 
having a length of 4.25 metres and a 
height of from one to two metres, are 
rounded off at the ends and provided with 
two removable covers. The central com- 
partment, having a length of four metres, 
a height of 2.3 metres and a breadth of 
2.8 metres, is placed symmetrically about 
the centre and forms the engineer’s cab. 
This contains all the apparatus for opera- 
tion, while the rheostats for starting and 
the controllers are placed in the lower 
compartment of the body. The ‘side 
beams for the body are formed of channel 
beams 300 by 75 by 10 millimetres. They 
are reenforced by cross-bars and stays. 
To two side beams at the extremities are 
fixed buffers and couplers, conforming to 
the specifications for the state railways. 

The floor of the body is wood, covered 
with thin plates. The walls are strong 
plates, reenforced by stays and resting on 
the exterior of the side beams, and are 
so arranged that the interior, enclosing 
as little construction as possible, is accessi- 
ble from all sides. The exterior com- 
partments are provided with sheet-iron 
covers, which can be raised, swinging on 
hinges (Fig. 2). The middle compart- 
ment, forming the engineer’s cabin, is 
closed on both sides and the ends by win- 
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` dows, permitting a free view in all direc- 
tions (Fig. 3). Access is had through a 
door on each side. In the middle of each 
of the two walls of the front of the cabin 
is the wiring duct, 0.9 by 1.1 metres, for 
enclosing the principal switches and fuses 
and the cables conducting current to the 
motors. The weight of the locomotive is 
24,000 kilogrammes, in round numbers, 
to which must be added that of the elec- 
trical equipment. This is 16,000 kilo- 
grammes, in round numbers, so that the 
total weight is approximately 40,000 
kilogrammes. 
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used. Perfect symmetry is thus secured. 
The arrangement of the gear train on 
each side of the motor was further in- 
fluenced, not only by the great pressure 
on the teeth, but also by the extremely 
high speed, which has not been used up 
to this time. On account of this speed, 
it is not sufficient to run the gears in a 
bath of oil or grease, but it is necessary to 
feed oil, under a pressure of several centi- 
metres of mercury, between the teeth, and 
the locomotive has been provided with an 
air pump, producing a pressure of five 
centimetres of mercury, which draws oil 
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laminations, when in place, will be in 
contact over the whole surface, and form 
a good conductor of heat. The bearings, 
formed of a single piece, are furnished 
with sleeves of bronze filled with white 
metal in order to reduce wear to a mini- 
mum. They are 300 millimetres long and 
100 millimetres in diameter. In this way 
it is possible to reduce the air-gap to 1.5 
or 2 millimetres, and to obtain excellent 
magnetic conditions in the motor. To 
the carcass, having an interior diameter 
of 990 millimetres, is attached the iron 
core, in which are inserted primary wind- 
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MOTORS. 

In the construction of the motors, the 
principal question was that of inserting 
the coils, with the aim of using as eco- 
nomically as possible the space between 
the wheels, limited by the gauge. Spe- 
cial bearings of a single piece, containing 
sleeves, have been selected. These enter 
deeply into the interior of the motor, 
using the space already occupied laterally 
by the windings. The two sleeves are of 
the same length, and support equal press- 
ures, in order to avoid inequality in wear- 
ing. To this end, the armature is fur- 
nished with a pinion at each extremity, 
in this way avoiding unequal pressures, 
which would result if but one pinion were 


— - ee 


a 


from a reservoir, through a pipe, to the 
engineer’s valve. Turning this to the 
right or to the left causes a flow of oil 
to the front or rear of the locomotive. 
The oil passes from the valve in two pipes, 
flowing into the pipes placed above and 
below the gears. The oil in this manner 
enters between the toothed wheels, and 
falls finally to the bottom of the protect- 
ing case, whence it is raised by a pump 
(driven either by hand or by a motor), 
and flows into the oil reservoir. 

The carcass of the motor has approxi- 
mately the same dimensions as those of 
the motors of the motor car. It is cast 
in two pieces, of steel, and turned only 
on the interior, to the end that the iron 
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— THE HIGH-SPEED LOCOMOTIVE FOR THE NEW TESTS ON THE MARIENFELDEN-ZOSSEN ROAD. 


ings. The rotor is fixed on the axle by 
means of a sleeve, in order to provide for 
supporting the motor directly on the axle, 
should it become necessary. The useful 
iron of the rotor, containing the second- 
ary windings, is assembled by pressure 
under the end-plates, and held in place by- 
a large number of bolts. Another special 
sleeve, of cast steel, supported on the first, 
carries the two collector rings, on which 
rest carbon brushes. An inspection of the 
interior of the motor can be made through 
three openings in the carcass, closed by 
covers. The motor is lubricated with oil 
by means of wicks. 

To obtain a better casing, the end- 
plates are bolted to the carcass (Fig. 4), 
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while the eyelets which transinit by means 
of springs the weight and the turning ef- 
fort of the motor to the truck are cast in 
one piece with the carcass. 

Concerning the windings, the present 
article will not attempt to treat of the 
details, but will be content to give the 
principal data. It was quite impossible 
to place the primary windings on the 
rotor, as was done in the high-speed 
motor car. This position is admissible 
for bar windings, but was prohibited in 
this case by the high tension. The mag- 
netic circuits of the rotor and stator is 
formed of very thin lamine. Those of 
the motor are in one piece, while those of 
the stator are composed of different seg- 
mente. 

A calculation of the windings gave the 
primary seventy-two open slots, with 
sixty-seven wires per slot. The coils 
(form-wound) of the winding are con- 
nected in star and placed in mica tubes. 
In order to fully use the space, and to se- 
cure a very effective insulation, the dif- 
ferent coils are placed alternately in long 
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tests the coils resisted a pressure of 22,- 
000 volts without suffering any injury or 
showing any signs of breakdown. 

The winding of the rotor is placed in 
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The pressure in these rotor windings is 
700 volts at starting. The use of bars for 
this winding facilitates the application of 
bronze rings to hold the winding against 
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centrifugal force, and permits a very good 
ventilation. Air which enters about the 
axle is thrown toward the exterior with 
force by means of strong wings cast to the 
core of the rotor so that it passes across 
the openings there provided at a high 
velocity. 

The velocity of the air is six metres per 
second. The quantity moved is 120 litres 
per second. To prevent the passage of 4 


spark between the bobbing and the car- 
cass, those parts placed close to the 
primary windings are covered by a thick 
coating of mica, and these windings have 
been extended as far as possible from the 
carcass. 
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Fic. 5.—SHOWING THE WINDING OF THE MOTOR. 


and short tubes so that the longer tubes 
extend beyond the shorter (Fig. 5). 

In this way the possibility of short-cir- 
cuits from one phase to another is ap- 
preciably diminished. This method of 
insulating the high-tension coils was de- 
termined after many tests. During these 


ninety slots, semi-closed, and is formed 
of copper bars placed in the core. They 
are connected in series with four bars per 
slot. The coils of the windings, which are 
zigzag, are connected in star. Two of the 
free ends go to the collector rings, while 
the third is fixed to the core of the rotor. 


The introduction of three high-tension 
conductors into the interior of the motor 
has been carried out with great care. 
They enter through three sleeves of 
rubber, protected themselves by larger 
ones of ebonite. The insulation of 
the conductors was made to with- 
stand a tension of 15,000 volts. These 
porcelain insulators, which in turn are 
fastened by collars on three iron tubes, 
are enclosed in mica, so that this place also 
is sufficiently insulated for a tension of 
10,000 volts (Fig. 6). The weight of the 
motor is 4,090 kilogrammes. 

STARTING AND REGULATING THE MOTORS, 
COLLECTING TIIE CURRENT AND 
_COMPRESSING AIR. 
CONNECTIONS. 

The diagram of connectione (Fig. 7) 
shows the course of the current and the 
apparatus used. These, with the ex- 
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ception of the rheostate, are constructed 
in the same way as those of the high- 
speed motor car (see ELECTRICAL RE- 
view, Nos. 10, 11 and 12, March, 1902). 
The speed of starting is regulated by the 
resistance interposed in the secondary 
circuit of the motor. The controller ia 
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those in general use. They are spirals of 
German silver, connected in parallel and 
fixed by means of insulators to iron 
beams. The controller is of the A-B-C 
type, and is similar to those of the high- 
speed motor car, with the difference that 
one of the three phases is not insulated 
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Fic. 7.—TsEe DIAGRAM OF CONNECTIONS. 


shown in the diagram as being operated 
by hand. It is insulated, the third phase 
of the motor being connected to the earth. 
The two other secondary phases are con- 
nected to two collector rings on the rotor. 
The current reaches the main switch 
through fuses in the primary circuit of 
the motor. 

The ewitch is moved by a piston oper- 
ated by compressed air, and this serves at 
the same time as a reversing switch by 
changing over the phases. Wires to the 
small conductor branch off through fuses 
from mains which are carried to rings 
on the collecting trolley. The small 
transformer furnishes, through a switch 
shown in the diagram, current to a low- 
tension motor which drives the air pump. 
The ammeter and voltmeter are connected 
in the upper circuit. 

Starting the locomotive and regulating 
the speed are accomplished in the man- 
ner indicated by placing resistances in 
the secondary circuit of the motor and 
cutting this out of circuit. Twenty-four 
coila of resistance are provided. The first 
of these serves to prevent sparkings on 
opening the circuit, and avoid, as well, 
too heavy a current at starting. These 
resistances are in DO way different from 


from the ground. (This was not the case 
for the motor car.) The drums of the 
controller are turned by means of a ver- 
tical handle fixed on the engineer’s table. 
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switches operated by compressed air. They 
are placed in wiring ducts on the front 
wall of the engineer’s cabin. 

From his table the engineer can operate 
them by means of a valve. The motors 
are protected by high-tension fuses en- 
closed in tubes, which are also placed in 
the ducts just beside the main switch. 

'A window allows the operation of the 
controller and the main switches to be 
watched. The current-collecting appa- 
ratus is placed in the centre of the car. It 
is formed of a single Mannesmann tube, 
fixed to the floor in a step bearing, and 
supported at the roof by a collar. At the 
top it bears the three contact bows and 
springs. The conductors on the roof of 
the locomotive are bare copper, fastened 
to porcelain or ebonite insulators. The 
air necessary to operate this apparatus is 
compressed by means of a small pump 
operated by a 110-volt motor, the cur- 
rent for which is furnished by a small 
transformer which reduces the tension 
from 10,000 volts to that indicated. 


ENGINEER'S TABLE. 


This is placed in the centre of the loco- 
motive, a little to one side of the longi- 
tudinal axis (Fig. 8). The axis of the 
table is parallel to that of the locomotive, 
so that the engineer standing before the 
table must turn his face to the right or 
left in order to watch the track. On the 
engineer’s table is found the handle for 
operating the controller. To the left of 
this table is the switch for the air pump; 
to the right, the valve for the main 


Fic. 6.—H1GH-SpPetp, 10,000-Vonit Motor, Suowixa H1iGH-TENSION TERMINALS. 


Manipulation is extremely easy and 
simple. Throwing the primary winding 
in circuit, and at the same time changing 
the direction of motion forward or back- 
ward, is accomplished by high-tension 


switches, which also reverses the motore. 
To the right is found the valve for oper- 
ating the Westinghouse brakes. Before 
the engineer is the pole carrying the bows 
for collecting the current. This can be 


gma sansa — —— 


November 8, 1902 


approached to, or removed from, the wire 
by means of a simple handle. The hand- 
brake can be operated by the horizontal 
handle placed before this pole. The 
measuring apparatus for the pressure of 
the air, the voltage and current are fixed 
on the wall of the wiring duct at such a 
height that the engineer can easily see 
them. A place has been reserved for a 
speed indicator which will be installed in 
place later when the speeds exceed 100 
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passenger car, having four axles and a 
weight of 31,000 tons, was coupled to the 
locomotive. The maximum speed at- 
tained was 105 kilometres an hour. At 
this speed the gear-wheels turned without 
appreciable noise, and the motors oper- 
ating under full voltage without criti- 
cism. The motion of the locomotive and 
its trailer was very smooth. 

The consumption of energy was 260 
kilowatts. This corresponded to a power 


Fig. 8.—THrE ENGINEER’S TABLE AND AUXILIARY CONTROLLING APPARATUS. 


kilometres an hour. Below this appa- 
ratus is the oil reservoir and hand pump 
for lubricating the gears. 

TRACTION TESTS. 

The locomotive was recently tested at 
speeds from 55 to 100 kilometres an hour, 
and with frequencies and voltages in- 
creasing from 55 cycles and 6,000 volts 
to 95 cycles and 11,000 volts. These tests 
were made in the presence of a large num- 
ber of officials from the administration of 
the military railroads and the Studien- 
gesellachatt. A first and second-clase 


of 280 horse-power, measured at the axle, 
agreeing exactly to the experiments made 
at speeds of 100 kilometres. To determine 
the tractive effort of these motors start- 
ing tests have been repeated at different 
times, as also during the last traction 
tests. During these tests the locomotive 
could start with the Siemens & Halske 
high-speed motor car attached, giving a 
total weight of 132 tons in round num- 
bers. These tests have justified the con- 
struction of the motors and have an- 
swered an objection made to the applica- 
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tion of the transmission of electrical 
energy for long-distance lines. In se- 
curing for these lines the speed already 
attained, of 160 kilometres an hour at 
thirty cycles and 8,000 volts, 100 pas- 
sengers can be carried in a motor car 
equipped by means of these motors 
which we have described, and trailing a 
second car, having six axles, of forty-two 
tons, which will give per passenger a gross 
weight of about 1,250 kilogrammes, while 
for a corresponding performance by steam 
the gross weight necessary would be about 
1,900 kilogrammes. This will show an 
appreciable difference existing between the 
two systems in the consumption of 
energy, depreciation of the road, ete. 

These tests, which are to be extended 
to a still higher speed, will show further 
the superiority of electric traction over 
that of steam, and will make a new step 
in advance in the application of three- 
phase currents to traction. 
> 
Annual Inspection Tour of Electrical 

Students. 

The annual inspection tour of the 
department of electrical engineers, senior 
class, University of Illinois, was held 
from October 20 to 26. The different 
points visited included: The Arnold Elec- 
tric Power Station Company, the Board of 
Trade plant, the Anderson plant, the Chi- 
cago Public Library plant, the Chicago 
Edison Company. The electric installa- 
tions in Marshall-Field & Company’s new 
store, the Western Electric Company, the 
electrically operated bridges on the Drain- 
age Canal, stage lighting of the Illinois 
Theatre, the Chicago Telephone Com- 
pany, Postal Telegraph Cable Company, 
underground tunnel system of the 
Illinois Telephone and Telegraph Com- 
pany, Metropolitan West Side Elevated 
Railway Company, the Aurora, Elgin & 
Chicago Railroad, the South Side Rapid 
Transit Company and the Stock Yards 


were also visited: y 
= 


Accelerated Service on the Liverpool 
-~ Overhead Railway. 

The Liverpool Overhead Railway, hav- 
ing felt the keen competition of the elec- 
tric trams, recently decided to inaugurate 
an accelerated service. This was tested a 
short time ago. A train was run under 
ordinary working conditions, making at 
all sixteen stations the regulation stop of 
eleven seconds, and the run was done in 
just over schedule time. The length of 
the line is six and one-half miles, and the 
new service is being carried on by trains 
which perform the journey in twenty and 
one-half minutes, or at the rate of nine- 
teen miles an hour. The old five-minute 
service required fourteen trains, whereas 
by the acceleration a five-minute service 
can be carried on by ten trains. Each 
of the trains is fitted with four 100-horse- 
power railway motors. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—VIII. 


BY W. A. TAYLOR. 


In years past where a number of serics 
telephones were used on one line the 
series generators were wound with an im- 
mense number of turns of fine wire in 
order to obtain a very high voltage for 
ringing through great resistance. Nearly 
all series party lines have now been 
changed to bridging lines, and conse- 
quently the series generator is used 
almost entirely for exchange purposes. 

The bridging generator must be wound 
so that the current will divide into a 
number of parts, each part passing 
through a bell. In bridging systems all 
bells are connected parallel or in multiple 
in the same way as parallel electric light- 
ing. A generator which will give a large 
quantity is therefore needed in order that 
the current may divide between a number 
of bells, giving each enough to ring with. 
Enough space must therefore be made on 
the armature core so that a fairly coarse 
wire may be wound upon it giving suf- 
ficient turns. Four magnets are usually 
used with a bridging generator, though 
some are made using five and even six 
magnets. One manufacturer advertises 
an eighteen-magnet generator. In the 
writer’s opinion a four-bar generator may 
be made sufficiently strong to ring all the 
telephones that can be successfully used 
on a line. It is generally supposed that 
a five-bar generator will give better re- 
sults than a four-bar, and it will if prop- 
erly designed. The usual practice is to 
increase the dimensions of the machine 
only in length, making no increase in the 
winding space. The same number of 
turns of the same sized wire as is used in 
the four-bar generator is then wound 
upon the armature core. The magnetic 
field is increased twenty-five per cent, 
that will increase the open-circuit voltage 
in like amount, but the resistance of the 
winding has increased twenty-five per 
cent because each turn is twenty-five per 
cent longer. On account of the higher re- 
sistance in the armature the increase in 
voltage is neutralized when the generator 
has a load. Now, if the armature is 
wound to the same resistance there would 
be twenty-five per cent less turns, and the 
voltage decrease due to the reduced turns 
would just balance the increase in the 
Inagnetism due to the extra magnet. 
What is necessary 1s to increase the diam- 
eter as well as the length of the armature, 
then a coarser wire may be used and more 
furns obtained with a less resistance. 

The series generator is nearly always 
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made with three magnets and of the same 
dimensions as the bridging generator, ex- 
cept that it is made shorter. It is usually 
provided with a shunt or automatic short- 
circuiting device. This device is gener- 
ally operated by a cam motion of some 
kind which automatically removes the 
short-circuit when the crank is turned. 


Fig 15.—TuE INNER-WINDING CONNECTION. 


Other generators have a centrifugal 
shunt. In any case the shunt must be so 
constructed that it will always make per- 
fect contact, holaing the machine nor- 
mally short-circuited. On the other 
hand, the shunt must always act instantly 
when the generator is started. The 
shunt has been a point of weakness with 
generators. It seems that there was al- 
ways something to get out of order. With 


Fig. 16.—Cross-SECTION OF ARMATURE. 


the better class of generators there is 
little or no trouble from this source at 
present. 

The bridging generators have a cut- 
in switch which automatically connects 
the generator to the line as soon as the 
crank is turned. This is also generally 
called a shunt, but wrongly, as there is 
no shunting action. 

In preparing the armature core for 
winding, the ends should be covered with 
fibre pieces of the same shape and size as 
the laminations of the armature. A fibre 
tube about three-eighths inch long should 


Fia. 17.— APPROXIMATION OF CURRENT CURVE. 


be slipped over the ends of the shaft 
against the end of the core to keep the 
wire away from the shaft. The rest of 
the armature core should be covered with 
cotton cloth and well shellaced. In mak- 
ing up the armature core it is usual to 
place one small lamination in the middle. 
This piece is about one-sixteenth of an 
inch smaller than the rest. After the arma- 
ture is wound, a binding string is tied 
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around the groove left by the small lam- 
ination to keep the wire from flying out 
against the pole-pieces when the armature 
is in motion. The armature winding 
should never be shellaced to hold it in 
place, for in case it is ever necessary to 
rewind it, it will be impossible to remove 
the wire without cutting it off. 

The inner end of the winding is usu- 
ally connected to the core of the armature. 
The outer end is fastened to a pin which 
connects with another pin that passes out 
through the end of the shaft, as is shown 
in Fig. 15. A is the pin upon which the 
wire fastens; B is the pin passing out 
through the end of the shaft S. Pins A 
and B are both insulated by bushings of 
hard rubber. A passes through a hole 
in B. A is slightly tapered to make a 
driving fit in most makes of generators. 
It is best if this pin is screwed into B, as 
then there is no danger of an open cir- 
cuit occurring. A great deal of care must 
be exercised in insulating these pins, as 
this is one of the weak points of a gen- 
erator and the hardest to repair. 

The size of wire used on a generator 
depends, .of course, upon the size of the 
armature core. Fig. 16 represents the 
cross-section of an armature of a gen- 
erator which is in very successful use. 
The diameter is one and three-quarter 
inches. The arcs of the cheeks are ninety 
degrees; thickness at A, one-half inch; 
thickness at B, three-eighths inch; length 
of core, three inches; diameter of shaft, 
five-sixteenths inch. This was wound with 
1,900 turns of No. 32 single silk-covered 
magnet wire. Half of the turns were on 
each side of the shaft. The resistance 
was 225 ohms. This was the armature 
for a four-bar bridging generator. The 
armature of the three-bar generator was 
one inch shorter and had the same number 
of turns of the same sized wire. The air- 
gaps of these two generators were one- 
fiftieth of an inch each. 

A special form of generator is used 
where the bells on a line are to be rung 
selectively. These are known as pulsating 
current generators. In these generators 
the positive or negative impulse is cut out 
altogether so that the current curve ap- 
proximates something like Fig. 17. . The 
heavy part of the curve represents the 
current, starting at the point A, where 
the value is zero and rising to a maximum 
at the point B, then falling to zero again 
at the point C. This portion of the 
curve represents half of a revolution of 
the armature. From C to D the current 
is zero when it commences to rise again, 
describing the curve DEF. The broken 
line represents the course the curve would 
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have taken had the current been alter- 
uating. The arrangement necessary to 
obtain these results is shown in Fig. 18. 
A is a collector ring or commutator upon 
which the brush B presses. The half C 
is of metal and the other half D is an 
insulated segment. When the armature 
E revolves current is collected by the 
brush during only half of the revolution, 
while during the other half the current is 
cut out. Thus while the current passes 
in one direction through the armature 
current is taken off, but is cut out during 
the pressure in the opposite direction. 
Sometimes there are two of these collector 
rings oppositely placed so that from one 
brush a positive impulse is taken, while 
from the other a negative is taken. The 
other terminal of the machine is the pin 
in the end of the shaft in each case. A 
pulsating-current generator is frequently 
used in the bridging telephone for toll- 
line use, so that other bells can not be 
rung. In this case all calls go into a 
central point where the operator attends 
io the necessary calling. The bells on 
these telephones are all of the biased kind. 
The reason for this kind of service is the 
prevention of dead-heading messages over 
the lines. The central operator does all 
the calling and therefore checks all mes- 
sages. This system also gives the signal- 
ing into the hands of a competent person, 
and there are not so many misunder- 
standings. 
THE RINGER MOVEMENT. 

In all telephones, with few exceptions, 
a polarized bell is used for signaling. 
The few exceptions are in telephones 
which are used on short lines. In these 
the ordinary vibrating bell is used, oper- 
ated by means of a current from a bat- 
tery. Fig. 19 shows the arrangement of 
the typical polarized bell such as has been 
commonly used throughout the United 
States. AA are the two coils of the 
windings; B is a permanent magnet 
which is fastened to the magnet yoke L. 
The pole N of this permanent magnet is 
bent over at right angles, as shown in 
Fig. 20, so as to bring it directly over the 
armature M. By fastening the perma- 
nent magnet in this way the armature M 
becomes magnctized so that both ends 
are of the same polarity. The lines of 
force from the magnet pass from the 
pole N to the armature M where they 
divide, half entering each of the magnet 
cores D and G; then they pass through 
the cores to the magnet yoke L and then 
reenter the permanent magnet, completing 
the magnetic circuit. There are nor- 
mally two § poles at G and D and two 
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Suppose a current passes through the 
winding which will make G an N pole 
and D an S pole, the armature will then 
be repelled from G, being like poles, and 
it will be attracted to the pole D. Now, 
if the current is reversed so that D is 
the N pole and G the S pole, the arma- 
ture will be attracted by G and repelled 
by D. The vibrating of the armature 
thus throws the clapper H back and forth, 
striking the gong at each stroke. It will 
be seen that in order to produce this 
vibration the current must be reversed 


Fie. 18.—ARRANGEMENT OF GENERATOR 
COMMUTATOR. 


at each stroke; for this reason an alter- 
nating current is used. The armature 
M is held by a crose-piece F, and this 
piece is clamped in position by the nute 
KK. The distance of the armature from 
the poles is regulated by these nuts, KK. 
The two posts EE and cross-piece F are 
usually made from brass; they should 
never be made from iron, as they would 
shunt the permanent magnetic field from 
the magnetic cores G and D. 

When a piece of iron is attracted to an 
electromagnet it will be observed that it 


Fias. 19 aND 20.—TypicaL POLARIZED BELL. 

sticks even after the current is turned 
off from the magnet. If, however, the 
piece of iron is removed and then placed 
against the unexcited magnet it can not 
be made to stick. Because of this sticking 
tendency on the part of an iron armature, 
it is customary to interpose some non- 
magnetic substance between the armature 
and the core of the ringer, otherwise the 
armature would stick to one or the other 
of the poles and will not vibrate. The 
usual method is to place a small brass 
or copper pin in the ends of the armature 


N poles at the ends of the armature M. so that these pins strike the pole. The 
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pin need not protrude any farther than 
to just prevent the armature from touch- 
ing the poles. In order to get the most 


sensitive results the armature should be 
as close as possible without sacrificing 
the length of the stroke. If the length of 
stroke is too short the gongs will not re- 
ceive a sufficiently hard blow. 

It is especially necessary that all iron 
parts of the ringing movement shall be 
of the finest of annealed iron. If any re- 
sidual magnetism remains in the move- 
ment the armature is apt to stick to the 
poles of the electromagnet. In order to 
economize in the cost of production build- 
ers have from time to time attempted to 
use cast iron for the yoke or base, but at 
best only indifferent service is given. The 
permanent magnet eteel is of the same 
analysis as that used in the generator 
and receiver, and is treated in the same 
way for hardening and magnetizing. 

The winding is of two kinds, the series 
and bridging. The former winding is 
used almost entirely in instruments for 
exchange work and on lines where there 
are no more than two telephones. The 
winding has a resistance usually of eighty 
ohms, though there are many wound to a 
resistance of 500 ohms. The eighty-ohm 
ringer is usually wound with No. 30 
B. & S. single silk-covered magnet wire 
and has about 4,200 turns. The 500- 
ohm ringers are used by many of the Bell 
companies, the resistance being changed 
from eighty ohms at about the time these 
companies changed their clearing-out 
drops on the switchboards from the series 
kind to the bridging. These bridging 
drops were wound to 600 ohms, and on 
account of the high resistance it was hard 
to throw the drop because of the short- 
circuiting effect of an eighty-ohm ringer. 
Instead of reducing the resistance of the 
drop they went to the greater expense of 
increasing the resistance of all the bells. 
It would no doubt be a very good idea 
to have the series bell wound as high as 
200 ohms, then there would be no possi- 
ble doubt of throwing the clearing-out 
drop .even with a very weak generator. 
In the series telephone the bell movement 
is cut out while parties are talking, and 
therefore there is no cutting down of the 
transmission except where a number of 
series telephones are placed on one line in 
series with each other. 

The series telephone for party line 
work is being largely superseded by the 
bridging telephones. In the latter tele- 
phone the bells are all normally con- 
nected to the line, but instead of being 
in series with each other they are all in 
multiple or parallel with each other. In 
order to prevent the interfering with the 
transmission, the bridging bell is wound 
usually to 1,000 ohme resistance and with 
about 16,000 turns. Such a bell presents 
an immense amount of retardation to the 
voice current. Some of these bridging 
bells are wound much higher in resist- 
ance, 1,600 ohms being common and 
2,000 ohms not unusual. The higher- 
wound bells are used where a great num- 
ber of telephones are to be used on a long 
line. 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XLVI. 


BY A. E. DOBBS. 


CENTRAL BATTERY REMARKS. 


One of the greatest troubles found 
with central battery systems in many parts 
of the country has been the lack of men 
who knew how to take care of them. It is 
true some enthusiastic promoters of these 
systems have been loud in their claims 
that central battery systems did not need 
any care except at the central office and 
that their instruments never needed in- 
spection, but this, like many other claims, 
has been found to be incorrect, for the 
telephone instrument has not yet been 
constructed that did not need more or less 
inspection, and the best central battery 
instruments, with the exception of the 
batteries, need as much care as the best 
local battery instruments, and the ex- 
change manager who certifies that none of 
his instruments has been inspected for 
a year convicts himself of negligence or 
incompetence. 

Any man capable of understanding a 
return call-bell system can master a cen- 
tral battery circuit, but still it requires 
a higher degree of intelligence on the 
part of the inspectors and troublemen 
than the old-style magneto system. Of 
course it must not be forgotten that the 
older system has been training men for 
more than twenty years in the art of tak- 
ing care of that particular style of instru- 
ment, and the work had been largely 
memorized and reduced to mere routine 
labor while centralized systems presented 
an entirely new circuit, the outlines of 
which are often jealously guarded, eo 
much so that many exchanges have been 
installed without even a blue-print or 
sketch to show the circuit. In many 
cases, even when a blue-print was shown 
at the installation of the board, changes 
in the wiring of the circuits were made 
by the man in charge which did not ap- 
pear in the plans, and even if the local 
inspector was smart enough to borrow or 
steal a copy he was liable to become be- 
fuddled in trying to trace his circuits. 
To this policy of mystery and conceal- 
ment, no doubt some of the failures at- 
tending the installation of centralized 
systems were largely due, as some of them 
seem to have died of neglect on the part 
of the local management. 

There was a certain amount of justifi- 
ation for this policy, perhaps, for up to 
two years ago every exchange installed 
was, to a certain extent, an experiment 
in which some new arrangement of cir- 
cuits or appliances was tried out; then 
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there was the patent situation which kept 
many manufacturers on the anxious seat, 
for several inventors were kept busy cov- 
ering every device and form of circuit 
they could think of, and, though there is 
a strong suspicion that central battery 
patents are as full of holes as a sieve, yet 
it was just as well to be sure of where they 
were at before publishing their circuits 
to the world. Besides, while patents were 
pending it was just as well to avoid a 
possible interference. Of course the pre- 
tense made by some inventors that they 
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man, whom he could trust, knew any- 
thing about it. The board had then been 
shipped and set up as a trial installation 
and strict orders given to exclude visitors. 
Judge of my surprise a few days later 
when in conversation with another manu- 
facturer he proceeded to inform me, who 
had professed ignorance of the new board, 
of all the points covered in the design, 
only one unimportant detail being 
omitted. How he got it I can not im- 
agine, but get it he certainly did. In 
justice to the first manufacturer the new 


Fics. 197 anp 198.—AN OLD-TIME CIRCUIT. 


were afraid their rivals in business would 
learn their circuits was bosh, for every 
manufacturer who is at all wide awake 
manages, one way or another, to find out 
what the others are doing. 

I remember.in one instance of meeting 
a Chicago manufacturer who was very 
secretive, and fondly imagined that no 
one knew his circuit but himself. I could 
hardly refrain from laughing in his face, 
for at least three rival factory superin- 
tendents had every essential detail of his 
circuit committed to memory and could 
sketch it off at a minute’s notice. 

In another, instance I found that a 


Fic. 199.—A WELUL-KNowN Cincclt. 


rather dull and boyish-looking individual 
had engaged to work in a factory as a 
bench-helper at $1.25 a day, but he was 
not as dull as he looked, for he was as 
good a switchboard man as there was in 
the city, to whom circuits were an open 
book, a fact the factory did not discover 
till after he had left, and, it 1s reasonable 
to suppose, that the $1.25 per diem did 
not represent his entire earnings. 

Upon another occasion a manufacturer 
showed me a blue-print of his new switch- 
board in strictest confidence, and assured 
me that no one but himself and a fore- 


board proved a success, and when a few 
weeks later the patent claims were al- 
lowed, the ban of secrecy was removed. 

Moreover, as long as men leave one fac- 
tory and go to work in another it is 
reasonable to suppose that they will culti- 
vate the good will of their new employers 
bv telling what they know of other 
circuits. 

In these days almost every conceivable 
detail of central battery circuits having 
been worked out, an experienced man who 
is familiar with them can tell at a glance 
just what tne system is if he can get a 
chance to open one of the instruments, 
see the back of the switchboard and relay 
rack. That being the case, would it not 
be better when a switchboard is installed 
to give the inspectors every possible ad- 
vantage by letting them see what the cir- 
cuit is like instead of letting them guess 
about it and perhaps guess wrong and 
possibly condemn the system through lack 
of knowledge? Besides losing possible 
criticism and suggestions for improving 
the system, an inspector’s criticism of an 
exchange often goes much further than is 
often realized, especially when a visiting 
committee from another town comes 
around to look the exchange over, for if 
that committee is wise the members will 
make it a point to have a talk with the 
inspector and subscribers as well as the 
owners; for the former will be likely to 
give them more accurate information as 
to the actual working of the plant than 
the latter. 


SIGNALING THE SUBSCRIBER. 


With only one telephone on a line there 
are at present only about three methods 
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of signaling in use, and this is now so 
well understood that the purchaser of a 
central battery switchboard is no longer 
tied down to instruments of one manu- 
facturer, as the central battery instru- 
ments of one manufacturer can be used 
with the switchboard and system of an- 
other if desired, as is done in Philadel- 
phia and Toledo. In the first place, it 
is necessary that the line should be open 
at the subscriber’s instrument until closed 
by the lifting of the receiver from the 
hook, as battery is present over the entire 
length of the line all of the time, ready 
for the subscriber to call in. In the mag- 
neto or self-contained system the gen- 
erator at the station is open or shunted 
till the subscriber, by turning the handle 
automatically, puts it in circuit. In the 
central battery call, the ring is open 
through a condenser till closed by the 
operator, or by an alternating current 
which will pass through a condenser and 
ring the bells. Sa 

One of the oldest systems is shown in 
Fig. 197. In this case we have at the 
subscriber’s instrument a transmitter, the 
circuit of which is open when not in use. 
The bell at the subscribers station is 
wound to very high resistance, 5,000 
ohms, which prevents battery enough 
from flowing to actuate the drop or relay, 
D. Let us suppose that with the battery 
in use the drop or relay will fall only 
when the line resistance does not exceed 
900 ohms; then it is very evident that as 
long as the bell at the end of the line 
keeps the resistance up to 5,000 ohmse or 
more the drop will not fall, but when the 
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of the drop or relay is drawn forward 
and remains in that position till the oper- 
ator plugs in, when it falls back into posi- 
tion of its own weight and the battery 
springs in the jack being open battery 
is transferred to the cord circuit through 
the leads, cc, for furnishing battery to 
the subscriber as well as controlling the 
clearing-out signals. The subscribers 
instrument may or may not be equipped 


Fie. 200.— RECEIVER IN ONE CIRCUIT ONLY. 


with an induction coil as desired. In 
ringing the station the operator plugs into 
the jack, cutting off the battery there, 
and rings with a generator in the usual 
manner, as the office generator possesses 
sufficient voltage to overcome the 5,000 
ohms resistance of the bells. 

Fig. 199 indicates a circuit but slightly 
different from those already considered, 
except for the condenser, which keeps the 
line open to battery current while an 
alternating or intermittent current will 
ring the bell through. When the hook 
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Fia, 201.—A GROUNDED RINGER. 


resistance falls to 100 ohms the drop or 
target will move. This system, however, 
takes so much battery that it is now gen- 
erally discarded and a condenser inserted 
in the bell circuit; the hook may or may 
not cut out the bell as it rises, as shown by 
a comparison between Figs. 197 and 198. 
In either case when the hook rises there is 
a resistance not exceeding 100 ohms 
thrown across the line, and the armature 


comes up, however, the line battery is 
short-circuited through the primary of 
the induction coil and the transmitter, 
the arrangement of the drop or target 
being the same as in the previous figures. 
The receiver, however, instead of being 
in series with the transmitter is in a local 
circuit by itself, connection being made 
bv way of the secondary coil, S’, and the 
condenser, K, and the contact 3. As the 
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bells are of rather high resistance the re- 
ceiver current can not pass through them 
back to the line, and the circuit is strictly 
local. With the hook down, the trans- 
mitter circuit is open, as well as the en- 
tire line, except to alternating currents 
which are passed along by the condenser. 

Fig. 200 shows the wiring of a some- 
what similar circuit, with the exception 
that the receiver is entirely separate from 
the rest of the line, there being no con- 
nection whatever, not even through the 
condenser. 

In Fig. 199 the induction coils are said 
to be wound to a resistance of eighteen 
and twenty-six ohms, respectively, while 
that shown in Fig. 200 is wound to one 
ohm in the primary and seventy-five ohms 
in the secondary. 

We now come to the third method, 
shown in Fig. 201. This plan leaves one 
side of the line open altogether until the 
receiver comes off the hook when it closes 
the battery circuit through the drop or 
target. The bells are connected to one 
side of the line to ground. To ring the 
subscriber, one side of the generator must 
be grounded and the ringing, as described 
in previous chapters, done through one 
side of the plug. There is not usually a 
condenser in the ringing circuit except 
in the case of party lines, or in places 
where a grounded line might be greatly 
troubled with parisitic currents. 

Now a word as to the terms “drop,” 
“target” and “relay” as used above: 

The drop form of annunciator is the 
form used in all magneto systems, and 
when the shutter falls it stays down till 
it mechanically is restored to its place 
again. The target which is indicated in 
Figs. 197 and 201 resembles the drop, but, 
as used in central battery systems, the 
shutter does not fall; instead, it is raised 
as the armature is drawn forward and 
falls back into place again by gravity 
when the circuit is broken. 

A relay is used to either work another 
relay or a local lamp circuit, and often 
takes the place of the target of which we 
will speak later. 


The October number of the Yale 
Scientific Monthly has come to hand. 
This contains an interesting article on 
“The Practical Possibilities of a Scien- 
tific Education,” by R. H. Crittenden, 
director of the Sheffield Scientific School. 
Mr. B. M. Couch contributes a brief ac- 
count of the collection and restoration of 
fossil vertebrates discovered in south- 
western Wyoming. “The Rise of the Beet 
Sugar Industry,” by Mr. S. Marshall, is 
another interesting paper. 
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Electrical Notes from Europe. 


CONCOURSE of accumulators has 
been held in Paris by the Minister 
of the Marine. The tests covered 

a considerable period, as it was desired to 

make a careful series of observations upon 

the leading types of batteries so as to d=- 
termine which was the best adapted for 
the use of the marine. The accumulators 
were submitted to a rather severe test. 

The elements furnished by the competitors 

were placed in series and were first 

charged for four hours at 330 amperes. 

The first discharge was made at 660 am- 

peres. A series of charges and discharges 

of this kind was carried out at regular 
intervals, and these were stopped when- 
ever an element of the series had fallen 
below 1.65 volts. All the charges were 
madé at 330 amperes, and were made so 
as to restore to the cell an amount of en- 
ergy equal to fifty per cent above that 
which had been taken by the preceding 
discharge. The tests were carried out at 
the Central Laboratory. The cells were 
given two charges and two discharges per 
day, and these were carried out on a regu- 
lar system. The total number of charges 
and discharges was to be 150, and when 
any clement fell as low as 1.65 volts it was 
removed from the circuit and taken apart 

in the presence of the constructor and a 

representative of the Marine. The ele- 

ments had to satisfy the conditions of 
maximum weight and size. ach cell 

completely mounted could not exceed 495 

pounds. The concourse brought out as 

many as twenty-one different types of ac- 
cumulators, furnished by thirteen makers. 

Of these cells there were eleven which had 

both positive and negative plates of the 

pasted form. The remainder, with but 
one exception, had pasted negatives, and 
the positives were of Planté formation. 

One battery had both plates of the Planté 

type. The tests were continued until 150 

discharges had been made, when it was 

found that eleven of the cells still kept 
up the voltage required in the test. This 
was only one part of the test, as the cells 
were next to be observed as to capacity, 
cte. The ten elements which did not 
stand the 150 discharges were equally di- 
vided as to type, five being of the pasted 
and five of the mixed variety. Their fail- 
ure was found to be due to the well-known 
causes such as short-circuits, generally 
due to falling out of material, sulphating, 
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etc. One of the best of these accumu- 
lators seems to be the Phenix, which stood 
196 discharges. After examining the cell 
it was found to be intact with no short- 
circuits or sulphating. The advantage of 
this cell is that it has its electrodes sur- 
rounded by a protecting sheath which 
prevents the material from falling, and 
the battery is thus specially adapted for 
use where shocks or vibrations are met 
with. In the tests of capacity the cell 
gave a 220-ampere discharge for eight 
hours two minutes, while the other types 
did not go higher than seven hours 
twenty-four minutes, and some did not 
exceed four hours. 


Alongside of the great hydraulic plant 
of 10,000 horse-power which has been 
established at Tivoli to supply the city 
of Rome, there exists a small plant which 
possesses an exceptional interest. This 
plant was installed by Lucien Gaulard, in 
1886, in order to make a practical test of 
his new alternating-current system, using 
series transformers. It is therefore of 
great historic value as being one of the 
first alternating-transformer plants in ex- 
istence. The installation was, of course, 
of a rather primitive character, but was 
well carried out, and, in fact, a part of it 
still continues to light the town of Tivoli. 
Gaulard’s old station no longer exists, as 
the building was taken down some time 
ago and the machines transferred to a 
new station which was erected to light 
the town. However, the old plant was 
preserved for the street lighting system, 
and is installed along with the new ma- 
chines of modern type which have been 
substituted for the house-lighting. The 
old plant used power from the Tivoli fall 
and had two Girard turbines of eighty 
horse-power each with vertical shaft. The 
two turbines were connected by gearing 
to a main shaft placed at one end of the 
station and from it a pair of alternators 
and exciters were run by belting. The al- 
ternators were of the classic type, built by 
Siemens Brothers, of London, and gave a 
voltage of 2,000 to 2,500 with a capacity 
of twelve amperes, running at 650 revolu- 
tions. Back of each alternator was placed 
a small exciter. The switchboard was of 
a rather unique character, being installed 
on the top of a table where were grouped 
the different instruments of the period—a 


Thomson electrostatic voltmeter for the 
high-tension circuit, an Ayrton & Perry 
ammeter for the fields, a Siemens dyna- 
inometecr, also an automatic field regu- 
lating device consisting of a balance arm - 
operated by solenoids; the arm had a 
series of contact pins which dipped into 
mercury cups for putting resistance coils 
into the field circuit. Most of the appa- 
ratus is still to be scen in the new plant, 
where it is in use for the street light cir- 
cuit, but the old switchboard arrangement 
is no longer used. The original type of 
street lamp is still in use and consists of 
a bracket generally supported on the walls 
of the houses; the bracket nolds a lamp 
and shade, and above the lamp is a socket 
which contains a ‘small transformer of 
150 watts working at three amperes and 
fifty volts. The plant has also a number 
of large transformers up to 600 watts for 
the house-lighting, but these are no longer 
used. All the transformers are of the 
original Gaulard & Gibbs type; that is, 
an open magnetic circuit with straight or 
horseshoe core of iron wire surrounded 
by copper-strip windings. The line, part 
of which exists at present, is a bare cop- 
per, wire 0.16 inch in diameter run along 
the tops of the houses upon insulators, 
with branch wires leading down to the 
lamps. ‘This primitive plant, running 
alongside of the great Tivoli station, of- 
fers a striking comparison. 


It seems that the p-ojected high-speed 
electric railroad from: Brussels to Ant- 
werp-is shortly to be taken up. The com- 
pany which proposes to install the road 
lately made a report to the council of the 
Belgian state railroads and exposed the 
project which it expected to adopt. This 
report, it appears, has been favorably re- 
ceived. According to the present plans 
the trip from Brussels to Antwerp will be 
made in twenty-two minutes, and trains 
will follow at ten-minute intervals each 
way. The line is to be laid out as straight 
as possible in order to reach the high 
speeds proposed. The type of car likely 
to be adopted has a central passage and 
is mounted on a motor-truck at each end. 
The concession for the road is to last 
eighty-five years, the government to have 
the privilege of taking over the road when 
it wishes. During the time of the conces- 
sion the state is to have forty per cent of 
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the net receipts, and, on the other hand, 
will guarantee an interest of two and one- 
half per cent to the stockholders; this. rep- 
resents $250,000 cn a total capital of $10,- 
000,000. In case the government takes 
over the road it will allow ten per cent of 
the profits to the stockholders as long as 
the concession lasts. It is stated that the 
plans of the road are now being drawn up 
in the offices of the Minister of Railways, 
and these will be finished about the end 
of the year. Soon after, the project is 
to be presented to the chambers, and when 
adopted the work will be carried forward 
rapidly, and may be finished at the be- 
ginning of the year 1904. 


An extensive car barn is that which 
has been erected by the Thomson-Houston 
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Current is taken from a-rubbing contact 
which slides over contact rails placed 
along the track. The third of these trucks 
is used to shift the trailers and measures 


. 152 feet long and 14 feet wide. The cur- 


rent is taken in this case by means of a 
central conduit, using a contact plow of 
the standard type. For the traction cars 
there are thirteen tracks in the middle 
portion, using a side conduit which will 
be observed, and provided with inspection 
pits. Outside of these are two regular 
tracks, also with conduit, for the ma- 
neeuvres. The trailers have fifteen tracks 
in ordinary rail and two inspection pits. 
At each end of the buiding are installed 
the storerooms, as well as various shops 
for repairs, and for mounting and dis- 
mounting the trucks and car-bodies. 
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cheaper than the cost of production on 
the spot. The station is situated on the 
river bank, and the coal can be taken 
directly from the boats. The boilers have 
been supplied by the Guilleaume works, 
of Neustadt, which also furnishes the 
superheater and accessories. The plant 
ig equipped with three Sulzer engines of 
horizontal type, giving 400 horse-power 
each at ninety-four revolutions. The en- 
gines are direct-coupled to three-phase 
alternators of 350 kilowatts. In two of 
these generating sets there is also a direct- 
current generator coupled.to the same 
shaft as the alternator. The latter have 
a capacity of 260 kilowatts. In the three- 
phase transmission the line works at 
3,000 volts and the current is used for the 


lighting and power circuits, being lowered 


LARGE Car Barn, Paris, FRANCE, Capacity, 225 Cars, EQUIPPED WITH INSPECTION Pits, STOREROOM, AND REPAIR SHOPS. 


Company, of Paris, to accommodate the 
cars which are in use on the underground 
conduit lines. It has a total area of 15,- 
000 square yards, and at present contains 
ninety regular traction cars of thirty-six 
Places and the same number of trailers of 
thirty-three places, besides two electric 
street sweepers, making a total of 182 
cars. It has sufficient capacity, however, 
for 225 cars. At the sides of the building 
are the main tracks for the entering and 
outgoing cars, and in the centre will be 
noticed the inspection tracks and their 
pits. Running across the ends of these 
tracks is a special track over which runs 
a truck platform used to transfer the cars. 
There are three of such trucks; the first 
two are used to shift the traction cara. 
Their length is 175 feet and width 23 
feet, and they are operated by G. E. 800 
motors, using the standard controllers. 


Electric power is furnished to the shops 
by G. E. 800 motors which drive the dif- 
ferent tools. For dismounting the car- 
bodies an electric crane of twelve tons is 
used. The carriage is arranged so as to 
lift the car-body from the truck in a 
rapid and economical manner, and it only 
requires three men to carry out the 
manceuvre. 


A large German plant is that which has 
been erected at Ludwigshapen. It fur- 
nishes light and power to the city, which 
has about 60,000 inhabitants; it is an im- 
portant industria] centre situated on the 
banks of the Rhine. The station has been 
designed to supply the city lighting and 
furnish power to the various smaller in- 
dustries. It is also intended to supply 
power to the larger establishments, and 
to this end it is proposed to deliver it 


in different substations to 125 volts. The 
direct-current machines supply current 
for the city traction lines. By this sys- 
tem the engines which drive both alter- 
nating and direct-current machines are 
kept under good conditions of load for 
most of the time. The project has been 
carried out under the direction of Oscar 
von Miller, a prominent engineer, and the 
work of installing the plant was under- 
taken by the city itself, which thus real- 
ized an economy of $25,000 over the esti- 
mated expense. This sum is to be set 
apart for future enlargements. The elec- 
tric outfit was supplied by Brown, Boveri 
& Company, of Mannheim, and the line 
system by the South German Cable Works. 
The municipality has decided not to 
operate the plant directly, but has al- 
lotted it to a company which has been 
formed for the purpose. The latter is to 
pay the city a fixed sum annually and 
will then run the station for its own 
profit. C. L. DURAND.. 
Paris, France, October 25. 
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Ņ FFICIAL inauguration of elec- 
trical undertakings seem to be 


gradually dying out in Great 


Britain. Hence it is that during the past 
few months quite a number of installa- 
tions of all sizes and descriptions have 
been unostentatiously put into service, 
and in many instances even the profes- 
sion itself is hardly aware of the fact. 
Leaving for the moment the minor in- 
stallations in amall towns, attention may 
be drawn first of all to the undertaking 
of the Midland corporation for power dis- 
tribution, which was the pioneer company 
registered for the supply of electrical 
energy over a large area. The fact that 
it has only just started operations, how- 
ever, is due to several causes. Its Par- 
liamentary powers are somewhat more 
complicated and more restrictive than 
those of the later “bulk” supply concerns, 
and its area of operation is scarcely so 
compact as it might be. This straggly 
nature of its area alone demands special 
considerations from the distribution point 
of view, and I believe internal causes 
have also contributed to a somewhat be- 
lated start. However, the company has 
the satisfaction of knowing that it has 
secured one of the best areas in the 
country for a business of its kind, situated 
as it is in the very centre of the “Black 
Country” and Potteries district, with the 
township of Birmingham practically in 
the middle, near which spot has the gen- 
erating station been erected. The dis- 
trict involved is chock-full of factories, 
which, together with projected tramways 
in the locality, should provide a ready 
sale eventually for electricity. At present 
the power-house, substations and mains 
are completed and running on a small 
load. Only two 800-kilowatt and one 
1,500-kilowatt Ferranti alternators have 
been erected, which generate two-phase 
current at 7,500 volts, and a fuller de- 
scription of the whole equipment will be 
more valuable later on. Another elec- 
trical undertaking wherein an electric 
power supply scheme will play a promi- 
nent part is the Tyneside Tramways Com- 
pany, which will be supplied with power 
by the Newcastle-upon-Tyne Electric 
Supply Company, which company’s works 
were described at the time of their open- 
ing, early last year. The tramways will 
accommodate a very populous neighbor- 
hood round about the Newcastle district, 
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and little doubt is felt as to their ulti- 
mate success. 


The possibilities of electricity for 
power purposes in factories is being well 
exemplified in the northeast corner of 
England—up in the Newcastle district— 
and Mr. Snell, the borough electrical en- 
gineer at Sunderland, has come forward 
with a municipal power supply scheme 
on the lines of the companies—of which 
there are two quite close to him—which 
has provoked a good deal of unfriendly 
criticism from those who oppose munici- 
pal trading, although an impartial ob- 
server can hardly see any distinctive line 
between municipal supply for power and 
municipal supply for lighting purposes. 
Mr. Snell’s scheme involves an outlay of 
some £70,000, and he recommends that 
shipbuilders and others should be offered 
a supply of electricity for driving work- 


shop tools as would render it unprofitable © 


for each firm to install its own plant. The 
report prepared by Mr. Snell was adopted, 
with only one dissentient, at a meeting of 
the Sunderland council. 


The British Association meeting at 
Belfast, while productive of the usual 
heavy crop of ultra-scientific papers, also 
dealt with a number of more com- 
mercially practical contributions of cur- 
rent interest. Among these was one by 
the Hon. C. A. Parsons, on “Steam Tur- 
bines,” a subject to which the author has 
considerably devoted himself. As a mat- 
ter of fact he did not go into any great 
detail concerning the theory of the steam 
turbine, chiefly confining himself to men- 
tioning the various uses to which the ma- 
chine has as yet been applied. The 
5,000-horse-power Parsons steam turbine, 
manufactured by Messrs. Brown, Boveri 
& Company, of Switzerland, was men- 
tioned. Attention was also drawn to a 
recent success in driving the steam tur- 
bine in the reverse direction—I mean as 


a rotary pump. 


The future of the telephone in the 
United Kingdom was the subject matter 
of another contribution by Mr. J. E. 
Kingsbury, and in which the early history 
of telephony—which was given somewhat 
fully in our “Twenticth Century Num- 
ber’—was traced. Further on in the 
paper the author deprecates the passing 
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rom Great Britain. 


of the Telephone Act of 1899, and con- 
siders the agreement between the National 
Telephone Company and the Postmaster- 
General in London superior to individual 
municipal competition as practised at 
Glasgow and Tunbridge Wells. Follow- 
ing up this argument the author travels 
on ground which has already been some- 
what debated, and concludes with the hope 
that the subject of a telephone service in 
every locality may be considered solely 
from the point of view of the “public 
weal,” and that scientific enquiry may 
have some share in arriving at con- 
clusions. If this be the case, his own un- 
wavering opinion is that the future of the 
telephone in the United Kingdom will 
be free from competition, free from the 
expense and waste of war—developed by 
the certainty of permanent utility—and 
cheapened by the economy which unity of 
control and permanent work will attain. 


I have mentioned on several occasions 
the lack of courtesy displayed by makers 
and sellers of electrical motor cars in sup- 
plying any information regarding their 
goods to the press, and that this has been 
noticeable, even at the exhibitions. One 
of the leading electrical journals on this 
side, I notice, has met with the same dis- 
courtesy, even after taking the pains to 
make appointments with a number of 
firms with the view of describing their 
cars. 


In no quarter of Great Britain have 
the steam railways been more greatly af- 
fected by electric tramways than in South 
Lancashire, where a close network of 
such lines is being gradually woven 
around and through all the leading towns. 
To make the discomfiture of the railway 
companies more complete, the Liverpool 
corporation has entered into arrange- 
ments whereby through traffic will be 
possible from Southport to St. Helens, 
quite a considerable distance in compari- 
son with what has hitherto been done. 
The chief point about the arrangement 
is, however, the fact that three distinct 
systems are traveled over. One other 12- 
stance, in addition to the many which 
have been mentioned at various times, of 
the financial effect of electric tramways 
upon steam railways may be recorded 
from Glasgow, where the corporation syè 
tem of tramways has been instrumental 
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in the withdrawal by the Glasgow & 
Southwestern Railway Company of ita 
suburban services to Govan and Spring- 
burn, with the exception of a few early 
morning workmen’s trains. This is about 
the most drastic step ever yet taken under 
these circumstances, and it will probably 
drive home to steam railway companies 
more forcibly than ever the superiority of 
electric traction over steam traction—at 
any rate from the financial point of view, 
which, after all, is the main objective of 
all trading concerns. 


Still on the subject of electric tram- 
ways, it may be mentioned that the Lon- 
don United Tramways Company con- 
tinues to put new sections into operation, 
and that the London County Council sys- 
tem is being pushed forward. The last 
piece of horse tramway has now passed 
into the hands of the council from the 
South London company, and will be con- 
verted in due course. 


The Glasgow Corporation Tramways 
Department has been extremely un- 
fortunate in the matter of accidents 
since the inauguration of electric trac- 
tion. Up to the present, however, these 
have been of a comparatively trivial 
character, but recently a most serious 
one happened which caused the death of 
one passenger, a lady; five others were 
seriously injured and some thirty more 
treated for slight wounds. The cause of 
the accident, so far as is known at pres- 
ert, was through the brake-handle coming 
off at the time the driver was releasing 
the brakes to go forward up a hill. Over- 
balancing himself, through the handle 
coming off in his hand, he had not time 
to recover before the car was quickly run- 
ning backward, and eventually got com- 
pletely beyond control. In its career down 
the hill it encountered another car coming 
up. This it quickly forced backward, and 
the two, with increased impetus, finally 
carried yet another car before them. The 
cars eventually left the rails, but did not 
Overturn and no other damage was 
done. Of course,’ a Board of Trade 
enquiry will be held into the acci- 
dent, and Major Denitt, one of the 
Board’s inspectors of railways, has 
been appointed. In the meantime, Mr. 
John W. Young, the Glasgow corpo- 
Tation tramway manager, has issued a re- 
port in which he states that it was not due 
to negligence that the brake-handle came 
off, as every car is inspected before leav- 
ing the depot each day. He is unable to 
account for the contretemps inasmuch as 
both motorman and conductor were 
trained drivers. The conductor endeav- 
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ored to apply the brakes at his end of the 
car but appears to have been swept off 
in the rush of the passengers to get off 
the vehicle. Further details will probably 
be forthcoming at the enquiry. 


A typical instance of what may be ex- 
pected to happen more frequently in the 
not distant future, is the opening of an 
additional electric supply station by 
the corporation of Sunderland con- 
sequent on the continued overload- 
ing of the original power-house. 
In fact, this has taken place on 
more than one occasion hitherto, but 
mostly in connection with smaller net- 
works than that at Sunderland, which, 
situated in a densely populated manu- 
facturing district, should eventually ac- 
quire a purely power load which would 
make the mouths of some less fortunate 
station engineers in more rural districte 
water considerably. In the boiler house 
of the new Sunderland works provision 
has been made for eight Lancashire 
boilers, fitted with mechanical stokere. 
The covering of these is a departure from 
that usually seen in British stations, as 
the partition wall between each pair of 
boilers is carried up above the shells, the 
tops being covered with chequer plates 
laid on light T-frames. The water soften- 
ing is on the Archbutt-Deeley process. The 
present equipment of the engine room is 
two 125-kilowatt dynamos in direct-con- 
nection with Belliss three-crank, triple- 
expansion, marine-type, enclosed engines, 
running at 400 revolutions per minute, 
and three four-pole dynamos direct- 
coupled to 500-horse-power Belliss en- 
gines running at 360 revolutions. Pro- 
vision is also made for two 700-kilowatt 
steam sets, which size it is intended in 
future to make the standard for the sta- 
tion. Mr. Snell, who is the borough elec- 
trical engineer at Sunderland, and the 
president of the Incorporated Municipal 
Electrical Association, states that a large 
development is gradually taking place, the 
shipbuilding firms now starting to throw 
out their obsolete plants and reverting to 
electricity as a motive power. This cir- 
cumstance is demanding a supply at 
some distant points, and for this reason 
the building of a number of high-tension 
substations is in contemplation. Mr. 
Snell, it will be remembered, was the 
writer of the paper advocating two-wire 
as against three-wire distribution, which 
created a mild sensation in July, before 
the Incorporated Municipal Electrical 
Association. 


The work of converting the Mersey 
Railway into an electrically driven line, 
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of which mention has been made from 
time to time, is being proceeded with, and 
the contract time expires on January 15 
next. The British Westinghouse Com- 
pany, which is the contractor, estimates 
that the cost per train-mile under elec- 
trical conditions will be sixpence three 
farthings as against one shilling at 
present. A. W. 
London, October 10. 


Double-Current Generators and Rotary 
Converters. 


In a recent discussion by Mr. S. Wood- 
field, in a British contemporary, of the 
subject which is at present attract- 
ing considerable attention in England, 
it is stated that the reason double- 
current generatore have been so little used 
in England was that there was no neces- 
sity for them, owing to the limited dis- 
tance of transmission required for railway 
work. The machine is considered as ap- 
plied to the following uses: To convert 
alternating to continuous current, and 
vice versa; to convert alternating current 
of one kind to that of another, and give 
off mechanical power at the same time; 
to receive electrical power of one kind, 
together with mechanical power, and give 
off either continuous or alternating 
power; to give both alternating and 
continuous power at the same time 
when driven by mechanical power. The 
advantage of this type of machine in 
supplying current to railways lies in the 
fact that the load is automatically shifted 
from one side of the machine to the other 
without altering to any large extent the 
efficiency. Another point in favor of the 
use of these machines lies in the fact that 
reserve machines are cut down to a mini- 
mum. The operation of the double-cur- 
rent generator is then considered in com- 
parison with that of a synchronous con- 
verter. In the latter, the armature reac- 
tions cancel each other, and in this way 
the output is limited by the question of 
commutation only. In a double-current 
generator, the armature reactions of the 
two sides of the machine do not com- 


pensate, but must be added together. In 
this way the output of the machine is 
limited by the armature heating. The 
effect of displaced current in the operation 
of the machine is discussed. The author 
then considers the use of motor-generator 
sets driven by induction motors, and 
claims that these machines are more 
stable than a synchronous machine, and 
therefore more reliable. Although a better 
power-factor and power efficiency can be 
obtained with a synchronous set, which 
makes these preferable in some cases, in 
double-current stations, where the press- 
ure on the direct-current side ia regu- 
lated by the field rheostat, an asynchro- 
nous machine appears preferable. 
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Electrical 


Patents 


A resident of Chicago, Ill., Mr. Eugene 
B. Clark, has recently obtained a patent 
on a device for lifting metal plates in 
which an electromagnet is employed. The 
invention, however, does not relate par- 
ticularly to the magnet, which may be of 
any desired form and construction, but 
to a curved yoke secured to its opposite 
sides and extending over the top of the 
magnet. A link is attached to the yoke 
and has a roller, which is movable from 
end to end of the same. The link work- 
ing in this yoke is attached to the usual 
hook of a crane employed for manipu- 
lating the magnet and shifting the plates. 
Thus, if the plates are lying in a hori- 
zontal position, the magnet is applied to 
one end thereof and raised, thus elevat- 
ing one end of the plate. As the upward 
movement continues, the roller of the link 
will slide along the yoke to one end of 
the magnet, so that the plate will finally 
assume a substantially vertical position: 
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DEVICE FOR LIFTING METAL PLATES. 


Mr. Barton B. Hill, a citizen of the 
United States, who resides in St. Peters- 
burg, Russia, has invented a novel mag- 
netic traction-wheel of that type wherein 
the magnetizing coil is arrangel inter- 
nally of the wheel, the latter forming 
practically an ironclad bipolar magnet, 
the rail on which the wheel tracks acting 
as the armature thereof. With magnetic 
traction-wheels of this kind, as heretofore 
suggested, the proposition has been made 
to form the wheel of the two halves, each 
has a channel which coincides to form 
a chamber for the reception of the coil. 
Such a device is expensive to construct 
and maintain and is not strong enough 
for practical use unless made objection- 
ably heavy and bulky. This inventor pro- 
poses to overcome the objections referred 
to by using a magnetic rim made pref- 
crably sectional and which can be applied 
to wheels of any desired variety by first 
removing the flanges and somewhat re- 
ducing the thickness of the rims thereof. 
To this end the axle is provided with the 
usual hub having the web or spokes and 
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a rim. This rim may be either cast or 
welded or planed to that shape from a 
suitable flanged wheel. The magnetic rim 
is made of bwo parts corresponding with 
cach other, except that one is provided 
with the usual flange. These membere 
tightly grip the rim of the wheel and are 
secured by transversely disposed bolte. In 
the chamber or recess formed between 
them is located a coil of insulated wire, 
the terminals of which are connected with 
collecting rings with which suitable 
brushes cooperate. A wheel as thus con- 
structed will travel on an ordinary T-rail 
which will bridge the rim-sections eo as 
to act as an armature for the same, and 
thus a very powerful magnetic effect will 
be secured. 
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MAGNETIC TRACTION-WHEEL. 


The Sprague Electric Company, of New 
York city, has obtained control of a 
patent issued to George H. Hill, of Glen 
Ridge, N.J.,on an important improvement 
in electric switches. This invention re- 


lates to electric switches, and particularly 


to switches of the cylinder type in which 


spider castings on the shaft are insulated 


therefrom by an insulating compound. 
The shaft or spindle A of the switch, here 
shown as of the cylinder type, is covered 
with an insulating compound B, so as to 
form a layer under and between the cast- 
ings or segments C, the lugs C’ of which 
carry the copper contacts D. The brushes 
are lettered D’. The well-known way of 
applying the insulating compound and 
castings to the shaft is to string a num- 
ber of rings of suitable insulating com- 
pound upon the shaft and then set and 
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hold the castings thereupon so that they 
will not change their relative position to 
each other. This having been done the 
parts are subjected to heat, as by gas-jets, 
so as to soften up the rings of insulating 
compound and make them plastic. Other 
rings are forced on the shaft so as to 
squeeze the eoftened and now plastic ma- 
terial up into the interstices between the 
castings, and the process is continued until 
all of the interstices are filled with the 
compound, when the structure is allowed 
to cool off, and the exposed surfaces of 
the insulation and the castings are then 
covered with a coat or coate of paint. In 
the present invention the described method 
of assembling is also perferably used, 
but before assembling the castings C are 
enameled or japanned with eome suitable 
insulating material E—such as porcelain, 
for instance. This enamel or japan is 
hard and baked on the castings, so that 
it will resist the subsequent heating when 
the insulating compound is applied to the 
shaft. The enamel or japan also provides 
a hard insulating skin on the castings, 
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which is not readily broken down, and 
thus prevents the initial leak between the 
castings, and consequently the disastrous 
arcing which follows. A coat of paint, F, 
may or may not be applied to the exposed 
surfaces of the insulation and castings as 
heretofore. The painting of the castings 
after they have been assembled upon the 
shaft is not as advantageous as previous 
enameling or japanning, for the reasons 
that the paint can not be hard baked on 
account of the low temperature limit of 
the insulating compound, and is therefore 
not as durable, and also that the paint is 
liable to crack. 

The General Electric Company has ob- 
tained a patent on a novel apparatus for 
maintaining uniform resistance in elec- 
tric circuite, which is the joint invention 
of Frederick A. Gilbert, of Brookline, and 
Emil O. Lundin, of Beachmont, Mass. 
Normally, the feed-controlling circuit has 
a certain resistance, and when the current 
is turned on the carbons will be separated 
to form the arc; but after the lamp has 
been burning for some time the resistance 
of the feed-controlling circuit will im 
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crease by the rise in temperature of the 
lamp. Ordinarily, the power of the feed- 
controlling circuit will be so reduced that 
the carbons will not be brought together 
to reduce the length of the are until the 
voltage is increased very much. To over- 
come this objectionable feature, the pres- 
ent practice is to make the normal resist- 
ance of the feed-controlling circuit lesa 
than that required to attain the proper 
length of arc, so that the proper resistance 
will not be reached until the lamp has be- 
come heated, and prior to such time the 
are is too short, resulting in a poor light. 
In another application filed by the in- 
ventors November 22, 1897, Serial No. 
659,391, there is disclosed a method for 
maintaining the resistance substantially 
uniform by varying the effective extent of 
the resistance medium inversely to, and 
to compensate for the change in the re- 
sistance capacity per unit of such medium 
due to an extraneous cause, such as heat- 
ing, means were provided for carrying out 
the invention when applied to an electric 
arc lamp by or through means, the oper- 
ation of which was due to a change in 
temperature of the lamp. In the present 
invention the same result is: effected in 
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APPARATUS FOR MAINTAINING UNIFORM RE- 
SISTANCE BY ELECTRICAL CIRCUITS. 
another manner by utilizing the change of 
voltage in the lamp after it has been burn- 
ing to either weaken the magnetic effect 
of the series winding or to reduce the 
effective resistance of the shunt winding. 

The International Battery Company, of 
Chicago, Ill., has obtained a patent on a 
storage battery invented by Mr. Frederick 
Sedgwick, of Chicago, Ill. The object of 
the invention is to so construct a storage 
battery as to enable the usual grids or 
supporting frames with their superfluous 
bulk and weight to be dispensed with and 
to provide for the ready escape of gases 
from the electrodes while presenting a 
maximum surface for exposure to elec- 
trolytic action with a minimum weight 
and bulk of active material. To these 
ends the invention consists in forming 
the respective electrodes from a multi- 
plicity of exceedingly thin juxtaposed 
sheets, films or parallel layers of lead- 
foil, each film or layer having minute 
punctures therein of such manner and 
such fine comminution as distinguished 
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from mere holes or perforations and so 
closely assembled as that when the films 
are juxtaposed either in separate sheets 


or as a continuous roll they may form a 


cellular mass, thereby imparting to the 
electrode the characteristics of a fine 
sponge or lamp-wick, so that it may not 
only be capable of absorbing the elec- 


New UYPE OF STOKAGE BATTERY. 
trolyte by capillary action and permitting 
a free circulation thereof, as well as the 
ready escape of any gases formed, but 
will also present a maximum surface to be 
acted upon by the electrolyte. One 
method of and means for producing the 
indentations is described as follows: A 
steel die is provided with fine longitudinal 
and transverse grooves, between which are 
projections having minute-raised points. 
The film of lead-foil is laid flatwise upon 
the face of the die, and a piece of yield- 
ing material, preferably of leather, is 
placed over said foil. Pressure is then 
exerted against the leather either by 
pounding the surface or by placing the 
same within a suitable press, which causes 
the foil to become indented within the 
grooves. The surface of the foil is then 
preferably removed by means of a plane, 
file or other suitable tool down to the 
points of the die. The result is that a 
uniform and regular series of minute per- 
forations is formed, corresponding in 
number and position to the projecting 
points of the die. 
made very fine, with not less than about 
sixty grooves to the inch, and preferably 
more. Such a die gives about 3,600 per- 
forations for each square inch of surface 
of the lead-foil, and in view of the cor- 
responding indentations in the foil it is 
obvious that the assembled foils would 
represent a wick-like cellular mass, 
through which a uniform and complete 
circulation of the electrolyte would ob- 
tain, as stated. 

Mr. Benjamin Blum, of New York 
city, has just obtained a patent on an 
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electric fan, the object of which is to pro- 
vide a simple and cheap form of mech- 
anism whereby the motor and its fan will 
be continuously rotated bodily to cause 
the room or space in which the fan is 
located to be intermittently swept by the 
blast of air created by the blades of the 
fan. The motor having a rotatable sup- 
port is mounted on a pedestal or base, 
between which and the motor support is 
interposed a bearing, affording the motor 
a motion upon a vertical axis. The type 
of motor is not material, but a common 
form having a spherical field magnet is 
the type usually employed. The arma- 
ture shaft extends through each side of 
the field magnet and carries on one end 
the regular ventilating or air-circulating 
fan and at the other end a small bevel 
pinion. This bevel pinion engages with 
a smaller pinion, mounted upon a short 
shaft at right angles to the armature 
shaft in a bearing in a bracket project- 
ing from the field-magnet frame. The 
opposite end of this short shaft carries 
a comparatively small fan or air pro- 
peller, which is rotated by the motor at 
the same time the larger fan ia rotated. 


New Form oF Rotatine ELECTRIC FAN. 


Since the axis of this small fan is at right 
angles to the vertical axis of the motor, 
the small fan will bodily rotate the motor 
on its vertical axis whenever it is per- 
mitted to turn with the armature shaft. 
The fan motor will therefore have a con- 
stant rotary motion on its vertical axis, 
and the blast of air sent out by the larger 
fan will sweep the apartment or space in 
which the motor is placed at regular in- 
tervals. It is desirable, however, to be 
able to use a fan of this character in the 
ordinary way—that is, without the bodily 
rotation—and for this purpose there is 
provided means for throwing the bevel 
gears out of mesh when desired. This 
consists in making the bracket in two 
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parte and connecting the parts by a 
headed screw and a slot, so that by loosen- 
ing the screw that portion of the bracket 
carrying the pinion can be moved out- 
ward until the pinion is out of mesh with 
the pinion, in which condition the small 
fan will remain stationary, while the 
larger one runs. It is also sometimes de- 
sirable to run both fans at once while the 
motor is prevented from turning bodily, 
thus creating two blasts of air flowing 
outward from the motor in directions at 
right angles to each other. To accomplish 
this a amall sliding bolt is used which is 
moved upward to engage with the notch. 

A very broad patent has just been 
granted to Mr. Lewis T. Rhoades, of 
Pheenixville, Pa., and a wave-detector for 
wireless-signaling systems.. The inven- 
tion relates to a device for manifesting 
the presence of electroradiant energy and 
which is extremely sensitive, reliable and 
not easily rendered useless. It comprises 
a wave-detecting device which changes 
its resistance under the influence of elec- 
tromagnetic radiations and immediately 
restores itself to ita normal conditions 
upon the cessation of the radiations, and 
is in its finished state in the nature a 
paste. 
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terial for the wave-detecting device, mild 
steel is employed in the form of very fine 
particles, and also French carbon, which 
has been reduced to very fine granules. 
To equal portions of the mild steel and 
carbon is added twenty per cent nickel, 
also in a fine state, and these ingredients 
are mixed with enough vaseline to make 
the whole mass a thick paste. This paste 
is then placed between metallic terminals, 
which are then included in the circuit of 
the receivers of wireless-signaling sys- 
tems in the well-known relations. A 
mixture of mild steel and carbon with 
vaseline will operate as previously de- 
scribed, and also a mixture of nickel, car- 
bon and vaseline will operate likewise; 
but the preferred composition contains the 
mild steel, carbon, nickel and vaseline. 
In place of vaseline may be used any 
other hydrocarbon having the thick con- 
stituency of vaseline, or, in fact, any ma- 
terial which is an insulator like vaseline 
and which has a similar constituency. 
Furthermore, in place of vaseline may be 
used numerous other materials for the 
purpose of supporting the metal and car- 
bon particles in a mass resembling paste. 
The wave-responsive device or wave- 
detector here described has the property 
of self-restoration—that is, upon the 
cessation of the electroradiant energy, it 
returns automatically to its normal con- 
dition and does not require mechanical 
shock. 
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PACIFIC COAST NEWS. 


NOTES OF ELECTRICAL DEVELOPMENT IN 
THE WEST. 


The new plant of the Ontario Power 
Company, near Ontario, Cal., is now al- 
Liost completed. The plant will have a 
capacity of 1,200 horse-power, and will be 
operated during part of the season to its 
full capacity. During the summer months, 
when the water is at a low ebb, the ca- 
pacity will be between 300 and 700 horee- 
power. The company has arranged with 
the San Gabriel Electric Company to 
transfer to the latter all the electricity 
generated above the requirements of 
Ontario and vicinity. The new power- 
house of the company is a granite struc- 
ture, sixty by thirty feet in interior di- 
mensions, with a galvanized iron roof 
mounted on steel trusses. Within the 
power-house there are three 3-phase gen- 
erators of 250 kilowatts each. These are 
of General Electric Company construc- 
tion and generate 11,500 volts. These 
will be direct-connected to Abner Doble 
water-wheels, five feet in diameter. The 
exciters are also driven by Abner Doble 
wheels. The water used at the plant is 
conveyed through thirty-inch cement 
pipes. Along the pipe line there are ten 
tunnels and four inverted siphons, the 
siphons being made of riveted steel pipe. 
The water has a fall of 700 feet at the 
power-house. From the end of the cement 
conduit a pressure line, beginning with a 
diameter of twenty-four inches and ter- 
minating at the distributor with a diam- 
eter of twenty inches, descends to the 
power-house. From the distributor three 
12-inch pipes. each fitted with a slow- 
motion valve and by-pass, lead to the re- 
spective water-wheels. From the gen- 
erators the current is to be carried to a 
switchboard in the power-house. A brick 
substation is to be built on Euclid avenue, 
Ontario, in which are to be installed step- 
down transformers. From this station 
electricity will be transmitted throughout 
Ontario colony. 


The new 2,000-kilowatt, direct-con- 
nected generator of the Pacific Electric 
Company, of Los Angeles, Cal., has been 
placed in operation. Superintendent 
Atchison said after the test: “Our new 
generator was not finished any too soon. 
We have been crippled badly for power 
for several weeks, but this addition will 
tide us over the hard places till we have 
the other generators in action. The power 
of the generators in use up to to-day did 
not exceed 7,500 horse-power. The new 
generator increases the capacity of the 
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motive power almost one-half. We have 
two other generators building. All the 
machinery for one of them is now in the 
yards. It will take us sixty days to com- 
plete the firet of them, and the third and 
largest generator will not be in operation 
before January 1. The generators now 
working will give us sufficient power for 
all our suburban lines, and all cars will 
now be run on schedule time.” 


Grading will commence about Decem- 
ber 1 on the track of the San Jose- 
Saratoga Electric Railroad. Specifica- 
tions for all the material to be used in the 
construction of the road and the rolling 
stock have been completed, but no con- 
tracts have yet been let, with the excep- 
tion of one for 1,000 red cedar poles and 
some ties. A San Francisco firm was 
awarded the contract. Contracts for the 
other material and the stock will not be 
let until Manager Granger and J. W. Rea 
go East shortly after November 1. Then 
the entire stock will be purchased and 
shipped immediately. All the freight will 
come West over the Burlington, Union 
Pacific and Central Pacific roads, and the 
first care will arrive in San Jose about 
February 1. In all there will be about 
122 cars of supplies from the East. 


A. Barmann, of Los Angeles, and 
Julius Aubineau and David Babbitt, of 


Flagstaff, Ariz., have organized a corpo- 
ration to be known as the Grand Canyon 
Electric Power Company, for the purpose 
of utilizing the fall of the water of Bright 
Angel Creek, where it empties into the 
Grand Canyon of the Colorado River. 
The developed power will be transmitted 
to Flagstaff, about eighty miles distant. 
The survey for the line is already in 
progress, and initial steps have been taken 
for securing the necessary machinery. 
The amount of water power to be de- 
veloped is problematical, but may be im- 
mense. Fully 4,000 feet of fall can be 
utilized for a head of water running from 
50 to 100 miner’s inches. The power 
plant will be located down near the Colo- 
rado River, immediately below the new 
hotel, to be erected by the Santa Fe Rail- 
road ‘Company. 


The Utah County Electric Light and 
Power Company will soon erect a trans- 
former house at the intersection of Main 
street and the Sugar Factory road, Salt 
Lake City. The entire current will be 
brought to that point. 


James Tunstead has sold to the North 
Shore Railroad Company a portion of the 
Alta tract at Alta Station, Murin County, 
Cal., upon which the company will erect 
an electric power-house and transforming 
stations for the electric railroad. 

A. P. B. 

San Francisco, October 22. 
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Reviews of Current Engineering and 
Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Electrical Resistance of Poor Conductors 
at Low Temperature. 


This is a study by M. E. van Aubel of 
the change in resistance of sulphides, par- 
ticularly that of pyrites. This sulphide 
was in the form of prisms, and the elec- 
trical resistance was measured by a 
Wheatstone bridge. For ordinary tem- 
peratures the pyrites were placed in a bath 
of oil. For low temperatures, carbon 
dioxide snow was used, mixed with ether. 
This was constantly stirred, and enabled 
measurements to be made from minus 
seventy-five degrees centigrade to minus 
twenty degrees centigrade. Measurements 
for still lower temperatures have been 
made by the use of liquid air contained in 
a silver vase having double walls. The 
results show that the resistance increases 
continually with the decrease in tempera- 
ture. The rate of change of resistance, 
however, decreases as the absolute zero 
is approached.—L’Industrie Electrique 
(Paris), October 10. 

A 
Refuse Destructors. 

This is the first section of a paper by 
Mr. W. F. Goodrich, and considers the 
various types of destructors now in use 
and shows where these could be adopted 
profitably. Progress in the adoption of 
refuse destructors has been slow, but 
much has been done within the last two 
or three years. It is thought that many 
towns are much behind in the matter, 
although they have very readily taken up 
city lighting. The proper location for a 
modern destructor should be central, ao 
that the haulage can be reduced to a mini- 
mum, and the plant be used sufficiently to 
supply power or operate deep-well pumps 
for the town’s water supply. The use of 
destructors in connection with electric 
lighting or power plants is thought to 
offer the best conditions. This is particu- 
larly true if the plant has a good, steady 
day motor load. The importance of work- 
ing at high temperature is emphasized, 
and it is stated that unless the tempera- 
ture is kept high and fairly constant the 
destructor will not be successful. More- 
over, high temperatures are essential for 
economical steam raising. The single-cell 
systems are then described and the dis- 
advantages of this type pointed out, the 
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principal one being the variation in tem- 
perature produced when charging with 
fresh material. The twin syetem, in 
which two or more cells are worked to- 
gether, avoids thia trouble. Meldrum’s 
system is then described. In this the ash 
pit is divided into a number of compart- 
ments, although the grate is continuous. 
With this type of destructor, any oper- 
ation of the grate lying over one com- 
partment can be charged without appre- 
ciably lowering the temperature in the 
furnace. The percentage of combustible 
found in the refuse varies from twenty- 
five to thirty per cent original material. 
The use of various types of boilers in con- 
nection with refuse destructors ie then 
considered, and it is said that the Lan- 
cashire boiler must always possess advan- 
tages over those of the water-tube type. 
—Mechanical Engineer (London), Oc- 


tober 15. 
A 


Magnetostriction. 

The action of tension upon the Wiede- 
mann effect has been examined by Herrn. 
K. Honda and Shimizu for nickel, steel, 
iron and cobalt. When the direction of 
the longitudinal to the circular field is 
in the relation indicated by the right 
hand, nickel steel is twisted in the same 
direction, and also iron. When the cir- 
cular field is constant, the operation in- 
creases rapidly to a maximum, and then 
diminishes. A reversal is never observed 
in nickel steel, even in very intense fields. 
When the longitudinal current increases, 
the position of maximum operation is 
slightly displaced toward the stronger 
fields, and is greater for steels having a 
higher percentage of nickel. The oper- 
ation is reduced in proportion to the ten- 
sion. Ina nickel rod the operation is the 
reverse of that of iron, and the same is 
true for cobalt. Annealed cobalt behaves 
differently from cast, as the operation in 
the latter case is about twenty times that 
observed for the annealed. No reversal 
has been observed for nickel.—Phystcal 
Zeitschrift (Berlin), September. 

A 
Electrometallurgical Problems. 

This is the second article in this series 

by Mr. A. A. Beadle, and in it the meth- 


ods now in use for the reduction of lead 
are briefly considered. These involve two 
operations—roasting the ore to convert 
the galena into sulphate and oxide, and 
heating without access to air, which 
causes the oxidized portion to react with 
the unoxidized sulphite, forming sul- 
phurous acid and metallic lead. This 
process is complicated by the necessity of 
securing very pure lead. The product 
must contain less than one per cent of 
impurities. The lead produced by this 
method contains all of the gold and silver 
which have to be extracted, either by Pat- 
terson’s process of crystallization or by 
Parke’s process, in which the noble metals 
are abstracted from the lead by melting 
this and mixing with zinc. The zine re- 
tains all the silver from which it is sep- 
arated by distillation. An electrolytic 
process to compete with these methods 
must reduce pure metallic lead and silver 
in @ more direct way. The noble metale 
and some of the impurities, being elec- 
tronegative to lead, must be removed first. 
The iron and copper might remain un- 
reduced. A number of methods have been 
suggested. First, the ore is roasted and 
treated with water or alkaline salt capable 
of forming a double salt with the lead. 
The solution is then electrolyzed. The 
difficulty in this process is to secure a 
coherent deposit of lead, and this has not 
yet been done. Other methods use the 
galena as an anode. In a soluble salt, 
such as chloride or nitrate, the lead anodes 
crumble to pieces, and here again the 
lead is deposited as a sponge. Methoda 
based upon the electrolysis of fused salts 
present several advantages. The voltage 
required is low, the conductivity of elec- 
trolyte is low, the current density may be 
high, and the current efficiency under 
suitable conditions is good. The lead can 
be cast directly in marketable ingots. 
The gold and silver can be separated be- 
fore reduction of the lead is started.— 
Electrical Review (London), October 10. 
8 
Oil Motor Cars of 1902. 

This paper by Captain C. C. Longridge 
was read at a recent meeting of the 
British Institution of Mechanical En- 
gineers, England, and is a very complete 
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study of the various types of oil motors 
now in use. With few exceptions these 


motors are of the vertical single-acting . 


Otto type, or are horizontal Otto’s, 
in which the cylinder contains two 
pistons. The vertical position is more 
accessible, though the horizontal causes 
less vibration. The author holds that the 
final solution of oil motors must call for 
a motor having an impulse at every revo- 
lution, and he briefly describes such a ma- 
chine of his own design. The advantages 
claimed are: The impulse every revolu- 
tion, perfect cushioning and easy run- 
ning, high compression and economy, and 
no danger from premature ignition. The 
consideration of fuel is very important, 
but has been sadly neglected. An inter- 
esting phenomenon has been observed in 
the use of alcohol, as it was found that 
the addition of water brought not only 
increased economy and output, but caused 
the motor to run more easily. The reason 
for this is not fully understood, although 
a number of explanations have been sug- 
gested. This effect suggested to the 
author that the addition of water to the 
petroleum used in these motors might in- 
crease the efficiency and improve the oper- 
ation. At his suggestion Mr. C. Raine 
carried out a number of experiments 
along this line, and although the work 
makes no claims to great accuracy, it was 
shown that the addition of water to the 
petroleum gave an increase of power and 
a cooler running, and this effect was 
maintained until the water reached a 
quantity equal to the amount of oil. A 
larger quantity of water interfered with 
the sparking. Tables are given, showing 
the operation of various types and sizes of 
gas and oil engines suitable for motor 
cars. The author next considers the ques- 
tion of ignition, and here also there is 
room for study and improvement. As is 
well known, it is necessary that the 
amount of ignition be varied with changes 
in load, and a number of mechanisms to 
effect this result are described. The 
author then passes to an excellent discus- 
sion of the various parts of these motors 
and their operation. The various mech- 
anisms required on automobiles are also 
considered and the advantages of different 
types brought out. The paper is a valu- 
able contribution to the literature of 
automobiles.—Proceedings of Institution 
of Mechanical Engineers (London), Oc- 


tober. 
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Midland Electric Power Distribution. 

This is the concluding section of a de- 
tailed description of this interesting in- 
stallation. The cables are of the three- 
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conductor, lead-sheathed type. The in- 
sulation is paper, and no armor is used. 
They are laid at a depth of about three 
feet in U-shaped earthenware troughs, 
filled solid with pitch and covered with 
bricks. Where there was danger of sub- 
sidence, due to mining operations in the 
district, lengths of cast-iron piping are 
used. These are merely butted together 
at joints, and the joints are covered with 
sleeves two feet in length. Distribution 
takes place in three ways—directly from 
the substations at 200 volts, two-phase; 
from street transformers fed at 2,700 
volts from the substations, and delivering 
at 200 volts, two-phase, to the consumers’ 
networks, and at 500 volts continuous 
current for tramways, through rotary 
converters. The arrangement of the sub- 
station is described and illustrated. The 
high-pressure cables are not carried to the 
distributing switchboards, but terminate 
in special high-tension boards. An ex- 
ception is made for the rotary converters, 
as here the high-pressure cables, trans- 
formers and converters are connected to 
one board. The converter boards are sup- 
plied with time-element cutouts, which it 
is possible to adjust so that there is an 
interval of any time up to ten seconds 
between the overload and the cutoff. Cur- 
rent is delivered to the tramways through 
three meters in series, to avoid errors 
which might occur should but one meter 
be used. The rotary converters are rated 
at 250 kilowatts each, and run at 600 
revolutions, the frequency being fifty 
cycles. ‘They are of the Westinghouse 
standard type, with a damping coil on 
each pole-piece, and are compound- 
wound. The regulation of the continu- 
ous-current voltage does not take place 
with the assistance of induction regu- 
lators or regulating turns on the second- 
ary of transformers, but by a variation 
of the excitation of the rotaries. As the 
rotary fields are compound-wound, this 
regulation is largely automatic, but a 
rheostat is provided in the shunt circuit 
should the compounding not be sufficient. 
Telephone lines are carried, when over- 
head, on the railroad poles. The rates 
charged by the Midland corporation are 
as follows: For lighting, the consumer can 
choose between a flat rate of fourpence 
one-half penny per unit, or sixpence per 


unit for the first 100 hours of maximum - 


demand per quarter, plus threepence for 
additional units. For power, the flat rate 
is three half-pence per unit, with a 
discount to large consumers. When the 
“Wright” maximum demand system is 
used, the charge is threepence per unit 
un to seventy-eight hours of maximum 
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demand per quarter, and after that 0.825 
penny per unit.—Electrician (London), 
October 10. 

A 


Costs of Electric Power Transmission. 


This article by Mr. A. D. Adams gives 
the results of a practical application of 
principles to find the increased cost of 
electric power entailed by a transmission 
line. Three main factors are concerned 
in the cost of electric power transmission 
—the transformers, pole line and wire 
conductors. The first cost of transformers 
varies directly with the maximum rate 
of transmission, and is nearly independ- 
ent of the voltage and length of line and 
the percentage of line loss. The pole 
line changes in first cost with the length 
of the transmission, but is nearly inde- 
pendent of the other factors. Line con- 
ductors, with a fixed maximum per- 
centage of loss, vary in first cost directly 
with the square of the length of the trans- 
mission, and inversely with the square of 
the voltage. A concrete example is taken, 
in which the power to be transmitted is 
assumed to be 10,000 horse-power at 40,- 
000 volts for 100 miles. The cost of 
transformers for this work will be ap- 
proximately $7.50 per horse-power, mak- 
ing a total of $150,000 for both stations. 
The pole line will cost about $500 per 
mile, or a total of $50,000, exclusive of 
the cost of the conductors or the right of 
way. In selecting the proper size of con- 
ductor the maximum loss of twenty per 
cent must be allowed. This will give an 
average loss of probably less than fifteen 
per cent. The line conductors to trans- 
mit this energy must have a weight of 
nearly 850,000 pounds, which, at fifteen 
cents per pound, will cost $127,500. The 
combined cost of the transformers, pole 
line and line conductors amounts to 
$327,500. To this $12,500 must be added 
to provide for transformer statione, 
switchboards and measuring instrumente, 
bringing the total figure up to $340,000. 
The cost of the line losses is next con- 
sidered. The efficiency of the transform- 
ers is taken to be ninety-eight per cent 
at full load, or an average of ninety-seven 
per cent for the day. The efficiency of 
the line is given as eighty-five per cent, 
making a final efficiency of the system of 
two sets of transformers and line about 
eighty per cent. For repairs, maintenance 
and depreciation ten per cent is allowed 
on the cost of the system, and five per cent 
for interest, making an annual expense of 
$51,000. Management, labor and inci- 
dental expenses are set down as $15,000. 
It has been found that electric stations 
working twenty-four hours daily on mixed 
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loads will deliver energy to an amount 
represented by the necessary maximum 
capacity during 2,400 hours per year. 
Applying this rule to the present case, 
the energy delivered yearly is assumed to 
be 24,000,000 horse-power-hours. The 
total cost of operating the line has been 
shown to be $66,000, which, divided by 
24,000,000, shows the cost of energy trans- 
mitted to be 0.275 of a cent per horae- 
power-hour, exclusive of the first cost of 
energy. On the basis of 3,000 hours as 
the ordinary working time per year, the 
yearly vost of this transmission is $8.25 
per horse-power. To this must be added 
the cost at the generating station of one 
and one-quarter horse-power. The cost 
of one horse-power-hour at the station is 
taken to be 0.5 of a cent, so that for a work- 
ing year of 3,000 hours the total cost of en- 
ergy delivered will be $27 per horse-power. 
The author then considers the effect on 
this figure of increasing the distance 
transmitted to 150 miles, and it is shown 
that other things remaining constant the 
cost per horse-power-year will be $29.25. 
This can be reduced by raising the volt- 
age. ‘Thus, a line 150 miles long, oper- 
ating at 60,000 volts, will require no more 
copper than one at 100 miles long at 40,- 
000 volts. The only additional item of 
expense to be considered would be the in- 
crease in the pole line. Assuming such a 
condition, the cost of delivered energy 1s 
found to be $27.65 per year of 3,000 hours 
on a 150-mile system at 60,000 volts.— 
Casster’s Magazine, October. 
A 


An Asynchronous Generator for Poly- 
phase Currents. 


This machine was suggested by a study 
of Le Blancs self-exciting generator 
which, as is well known, draws its exciting 
currents from the distributing network. 
The theory of this new machine is de- 
scribed by M. L. Gratzmiller in this way: 
Consider first an alternator having two 
salient poles and wound for polyphase 
currents. Let the armature be wound 
for a continuous-current machine. If 
this be revolved at a certain speed and the 
brushes also revolved, but at a different 
speed, the machine will be eelf-exciting 
if the brushes are connected together 
through condensers or inductances. If the 
brushes are closed upon non-inductive re- 
sistances, the flux due to the armature 
reaction is displaced ninety degrees from 
that of the resultant flux, and this is true 
whatever the position of the brushes. In 
order to have a component in the direction 
of the resultant flux so that the machine 
may be self-exciting, it is necessary to in- 
troduce capacity between the brushes if 
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they revolve, by reference to the resultant 
flux, in the same direction as the arma- 
ture. If the brushes revolve in the oppo- 
site direction to that of the armature, 
when referred to the resultant flux, it is 
necessary to add inductances between the 
brushes in order to have a component in 
the same direction as the resultant flux. 
This arrangement is entirely comparable 
to the effect brought about by shifting the 
brushes of the shunt dynamo against the 
direction of rotation. In this case there 
will be a component of the armature 
reaction in the direction of the field flux. 
The author considers the case of a three- 
phase induction motor in which the rotor 
has been replaced by the armature of a 
direct-current machine, and three brushes 
placed 120 degrees apart on the commu- 
tator are connected through inductance 
coils. It is shown graphically that when 
the brushes are revolved at a less speed 
than that of the armature, a component 
of the flux, due to the armature reaction, 
will be in the same direction as the re- 
sultant flux, and the machine will there- 
fore be self-exciting. The same effect 
can be produced if the brushes are re- 
volved more rapidly than the armature 
and the inductance coils replaced by con- 
densers, but this is not as convenient as 
the first. A machine has been constructed 
of this type and it was found to behave 
just as had been expected. A complete 
test of this machine has not been made. 
—L’Indusirve Electrique (Paris), Oc- 


tober 10. 
A 


The Bremer Arc Light System, 

Until recently improvements in electric 
lighting have been made by electrical en- 
gincers alone. Now, however, chemists 
are attacking the problem and achieving 
notable success. This new arc lamp de- 
scribed by Herr S. Saubermann, is one of 
a number of recent developments in this 
field. Other lamps of this character are 
the Osmium and Nernst lamps, Voelker’s 
carbide lamp and the electrolytic arc 
lamp of Rasch. The Bremer lamp differs 
from the others in having its carbons set 
at an acute angle, and in the use of an 
electromagnet to deflect the arc. Besides 
these details of construction, the carbons 
differ from those usually employed in 
having about twenty per cent of metallic 
salts mixed with the carbon of the elec- 
trodes. These consist of halogen com- 
pounds of silicon dioxide, calcium dioxide, 
potash, alumina, borax, magnesia, bromine 
and silicates of calcium sodium. The 
more infusible of these greatly increase 
the luminous intensity of the lamp, while 
the more fusible constituents protect the 
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carbon from rapid disintegration. These 
lamps give about three times the light 
output of that of the usual direct-current 
lamp, and this is explained by the fact 
that the passage of the current between 
the two poles carries materials of the 
electrodes which the high temperature and 
the electrolytic action bring to a white 
heat. Spectrum analysis shows the lines 
of the metals, and not the bands of the 


corresponding compounds. The arrange- 
ment of the carbons and the effect of the 
magnet give a large fan-shaped electric 
flame of extraordinarily high light power; 
and although the arc is long, its resistance 
is no greater than that of the usual lamp, 
as these glowing oxides are good electrical 
conductors. The lamp consists of two 
carbons held in tubes inclined at an acute 
angle, a reflector, an electromagnet and a 
small metallic igniter. The operation is 
as follows: The magnet has a differential 
winding. When the circuit is first closed 
no current passes through the series coil, 
as the carbons are neither in contact with 
one another nor the metallic igniter. The 
action of the magnet releases simple 
clutches which allow the carbons to slip 
down in their tubes. At the same time, 
the magnet draws upward the metallic 
igniter, which short-circuits the two car- 
bons. A current at once passes, and this 
flowing through the series winding of the 
magnet overcomes the differential wind- 
ing, drawing the clutches in and holding 
the carbons fast, and at the same time 
allowing the igniter to fall away. The 
arc is thus established, and the weak mag- 
net blows it out into the characteristic 
fan shape. The lamp burns for about 
twenty minutes before it is necessary to 
feed. By this time the increased length 
of the arc has so lowered the serics cur- 
rent that the differential coil again comes 
into action, and the same process is again 
gone through. The light of the lamp isa 
very good gold yellow, and it is particu- 
larly rich in orange and red rays, al- 
though the blue and violet are not lack- 
ing, as shown by the photographic effects. 
These rays, however, are masked by the 
orange and red. The economy of the 
lamp is shown by tests made by the author 
and Professor Wedding. A nine-ampere 
lamp, taking forty-four volts at the are, 
has a mean hemispherical candle-power 
of 3,200 and a maximum of 4,800. The 
specific efficiency is 0.124 watt and the 
effective efficiency, allowing for eleven 
volts drop in the windings, is 0.155 watt 
per candle. Distribution curves show ex- 
cellent characteristics. The lamp is not 
suitable for interior lighting, but is ex- 
ceptionally good for outside illumination. 
The predominance of the red and orange 
rays is a valuable feature in marine light- 
ing. A notable feature of this lamp is the 
ability to change the quality of the light 
by varying the metallic constituents, and 
it is noteworthy that this great advance in 
electric lighting has come about through 
the aid of the chemist.—Zettschrift des 
Oesterretchischen Ingenieur und Archi- 
tekten Vereines (Vienna), October 10. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Motor-Driven Machine Tools. 


Electrical machinery has produced 
great changes in the art of manufactur- 
ing, and not the least important part of 
this change 1s that which it has wrought 
in the driving of machine tools. Manufac- 
turers are installing, in every instance 
it is possible, a direct-connected electrical 
unit, doing away with countershafting 
and belting, effecting a very great econ- 
omy in floor space and convenience in 
manipulation. 

During a considerable period of the 
development of the direct-connection of 
motors to manufacturing implements, 
there seemed to be no common ground 
upon which the electrical engineer and 
mechanical engineer would take a stand 
to effect the merging of ideas for the 
common good of a single piece of appa- 
ratus. A number of manufacturers of 


electrical machinery were building a 


motor which would perform successfully 
under certain conditions of operations, 
and its application to the machine was one 
practically of chance judgment. Again, 
the mechanical engineer would design 
and construct a piece of machinery, the 
application of an electric motor being a 
secondary consideration, with the result 
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of electric motors to machine driving was 
realized in but very few cases. 
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chine builder and the electrical designer, 
with the result that several manufacturers 
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Fie. 1.—MoTor WITH GEARED SHAFT, DRIVING PRESSURE BLOWER. 


Fie. 2.—Motor DIRECT-CONNECTED To BAND Saw. 


that the great efficiency which was recog- 
nized as possible through the application 


Quite recently, however, there has been 
a progressive cooperation between the ma- 


are now constructing the motor according 
to specifications which will absolutely fit 
the design and range of operation of the 
machine to which the motor is to be ap- 
plied. One of the greatest difficulties 
which has attended the application of 
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Fic. 3.— MOTOR PROVIDED WITH CHUCK FOR 
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motors to machine operation has been the 
wide variation in speed required for many 
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types of apparatus. This has been ad- 
mitted on every side to be a serious dif- 
ficulty, particularly in applications to 
light, rapid-running machinery, such as 
tapping machines, bolt-cutters, pipe-cut- 
ters, pipe-threading machines, power 
shears, emery-wheels, buffing apparatus 
and the like. 

All these difficulties are now receiving 
the direct attention of many minds, and 
the electric motor, as adapted to an in- 
numerable list of applications, is demon- 
strating continuously its superiority to 
any other form of driving. A glance at 
the list of applications which prominent 
manufacturers are now making to ma- 
chine operation would show that almost 
every condition of service, covering every 
range of speed and variety of pressure, is 
being met by the electric drive. 


Fic. 5.—Moior Driving RAIL CUTTER IN STEEL WORKS. 


The accompanying illustrations show a 
few of the applications of the standard 
type of motor manufactured by the West- 
ern Electric Company, Chicago, Ill. These 
are, in almost every instance, a type of 
enclosed motor, with drum-wound arma- 
tures, which are built in accordance with 
the practice which this company has found 
to best suit the requirements for an un- 
limited range of service. The cores are 
laminated and ironclad. The machine 
is thoroughly ventilated and the coils are 
form-wound, all being exactly similar 
and thoroughly insulated individually be- 
fore being placed on the armature. The 
Commutator, which is made of the best 
hard-drawn copper, is well insulated with 
a high grade of mica of ample propor- 
tions. The poles are laminated, and the 
coils are held in position by extensions 
of the pole-tips. 

A special feature of these motors which 
distinguishes them as exclusive with this 
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manufacturer is that they have mica 
windows in the commutator end covers. 
These serve to keep 
out any dust, which 
is a difficulty that 
obtains in almost 
every form of ma- 
chine operation. At 
the same time, these 
are sufficiently trans- 
parent to indicate any 
serious sparking to the 
attendant in charge. 
This is a valuable 
feature for motors in 
this service, as in 
such operation there 
is a likelihood always 
present of the brush- 
holders, either 
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through accident or carelessness, becom- 
ing so disarranged that bad sparking may 
result. Referring to the illustrations, Fig. 
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1 shows a motor with geared shaft attached 
to a pressure blower, the motor speed 
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Fic. 4.—SMALL Motors DRIVING Benca DRILLS. 


being 1,150 revolutions per minute and 
the blower speed 220 revolutions per min- 
ute. Fig. 2 is a small motor direct-con- 
nected to a band saw, the motor speed 
being 550 revolutions per minute. Fig. - 
3 is a small motor, the shaft of which is 
provided with a chuck to be used as a 
burring machine, running at a speed of 
775 revolutions per minute. Fig. 4 shows 
a group of small motors driving bench 
drills. The convenient application of the 
electric drive to these machines is very 
readily shown and can not fail to be ap- 
preciated by any one who has had any 
experience with overhead shafting, coun- 
tershafts ang quarter belts which obtain 
in this service. Fig. 5 shows a heavier 
motor direct-connected to a rail-cutter 
in the works of the Shickle, Harrison & 
Howard Iron Company, East St. Louis, 
Ill. Fig. 6 shows the application of an 
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Fic. 6.—Motor BELTED TO SAND MILL IN STEEL Works. 


enclosed motor to a sand mill in the works 
of the same company. 
Machine driving by means of a motor 
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geared to the tool furnishes a positive 
drive necessary to a great many applica- 
tions in steel cutting, while the circuit- 
breaker can be relied upon to constantly 
reckon with any serious derangement 
which might affect the tool. This takes 
the place of the slipping point which is 
necessary in so many belt-driven applica- 
tions, and which no doubt entails a con- 
siderable loss in any case where it is em- 
. ployed. = 


A Self-Contained Ignition Dynamo. 


The auto-sparker illustrated herewith 
has been on the market for two years and 
is claimed to have given entire satisfac- 
tion wherever used. This apparatus 
makes it possible to start and run an en- 
gine entirely without a battery by run- 
ning at normal speed while turning the 
engine by hand. After the engine is in 
motion the governor on the shaft of the 
auto-sparker controls its motion and pre- 
vents it from running too fast. In order 
_ that the dynamo will run only at ite nor- 
. l speed, in turning over the flywheel 
a small friction wheel is used. This is 
of such dimensions that it will run the 
dynamo at full speed when the engine ia 
turned slowly by hand to compress the 
gas in the cylinder. When the engine 
takes the first explosion and finally goes 
up to its full speed, unless properly regu- 
lated, the dynamo will run from 6 to 20 
times as fast as it should. This is pre- 
vented and regulated by a governor on 
the end of the armature shaft. By refer- 
ring to Fig. 1, this is seen to run from 
end to end. When the speed of the shaft 


my 
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reaches its normal, the governor balls 
fly out, pushing the steel sleeve out 
against a steel plate which is on one 
end of the lever and which is pivoted. 
This causes the other end of the 
lever to rise up, and being connected 
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to the body of the machine it raises one 
side of the machine up. 

The machine maintains a constant 
speed, no matter what the diameter 
of the flywheel or the speed of the engine 
may be. The spring serves the double 
purpose of pushing the friction pulley 
against the flywheel and acting as a ten- 
sion on the governor. By tightening or 
loosening the screw the speed of the 


auto-sparker is increased or diminished, 
which in turn increases or diminishes the 
size of the spark. 

Fig. 1 shows in shadow the two posi- 
tions the machine assumes. The action 
of the governor may be reversed so as to 
raise the pulley up instead of down in 
cases where it is necessary to use the ma- 
chine on top of the flywheel, as is often 
the case in boats and automobiles. 

In the construction of the 
friction pulley the best 
hard compressed paper, 
made under forty tone’ 
pressure in combination 
with wood fibre, is used. 
Since the friction pulley is 
placed in contact with the 
polished iron, it has great 
traction and durability, 
and wears smooth, keeping 
its shape. 

: The auto-sparker is piv- 
JF  otally mounted on its base 
jJ soas to allow for slightly 
imperfect flywheels and to 
allow the action of the 
governor and spring, forc- 
ing the pulley out of or 
into contact with the fly- 
wheel, by which action the speed of the 
dynamo is controlled. When the dynamo 
is perfectly set, the tension spring is 
pivotally strained about one-tenth of an 
inch and constantly held in this position 
by the contact of the friction pulley with 
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the flywheel. When the thumb-nut is 
unscrewed to its last thread, the speed of 
the dynamo is about 600 revolutions per 
minute, and the amperage is about one, 
with the voltage at about three. By 
screwing down the thumb-nut, the poxi- 
tion of the auto-sparker is unchanged, 
but the contact of the pulley and the ten- 
sion of the governor are increased until a 
specd of 1,200 or 1,300 revolutions per 


minute may be had. Fig. 3 gives a good 


idea of the parts which enter into the con- 


struction of the auto-sparker. The fric- 
tion pulley is shown at 1; 2 is the oil 
wick; 3, the oil tube; 4, bronze bear- 
ing; 5, small cup cover; 6, field and coils 
complete; 7, complete armature; 8, 
frame; 9, large cup cover; 10, link cover. 
The tension spring for the governor is 
shown at 11, the tool-steel button at 12, 
lever castings at 13, brush-holder tube 
with rubber bushing at 14, gauze brush 
at 15, bronze wire spring at 16, and gov- 
ernor with poles complete at 17. The 
cone and steel point are shown at 18, the 
oil wick and oil tube at 20 and 21, and 
the bronze bearing for the opposite side 
at 22. 

This auto-sparker is not a magneto, but 
a magnet of special soft cast iron is used, 
which is wound with supersaturated 
fields. The armature is made of soft 
laminated stecl fibre, insulated and water- 
proofed with shellac. The laminations 
are held in place by brass nuts, and the 
whole is mounted on a one-half-inch shaft, 
having one and one-quarter renewable 
bearings of phosphor-bronze. The shaft 
is made extra heavy in order to withstand 
the roughest service. The commutators 
are well wound and insulated with a high 
grade of mica, and the brushes used are 
round special gauze, held in place with 
phosphor-bronze springs. 

The springs and brushes are thoroughly 
insulated by heavy hard rubber bushings 
three-quarters of an inch in diameter. 
The oil cups are provided with felt wick 
oilers which have proved very reliable in 
use, 

This machine is manufactured by the 
Motsinger Device Manufacturing Com- 
pany, of Pendleton, Ind. 
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CORRESPONDENCE. 
A Reply from Mr. Dobbs. 


To THe EDITOR oF THE ELECTRICAL R»vViInW: 


Referring to the criticism of Mr. Arthur 
iraham, in the ELECTRICAL Review of 
last week, it is to be regretted that Mr. 
Graham did not read the article in ques- 
tion more carefully, as his error is based 
upon a misconception of what was really 
said. 

In the first place, the box, shown in 
Fig. 188, has six plugs connecting the 
condensers, as shown in the following 
diagram: 
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CoNDENSERS IN MULTIPLE. 


Now in this outline plan, our friend 
can not surely claim that the condensers 
are short-circuited; if there is a short- 
circuit the box should be sent back to the 
repair shop. 

As the capacity of condensers in mul- 
tiple is the sum of all the capacities, then 
it follows that the total capacity of the 
box shown in Figs. 188 and 189 must be: 
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1.00 
which is a simple sum in addition of 
decimals. 

As to Fig. 189 it differs from Fig. 188 
in that there are but two plugs set, and 
they at the extreme ends, thus placing 
all the condensers in series, and in the 
article it was expressly stated that the 
capacity of condensers in series is the re- 
ciprocal of the sum of the reciprocals of 
tne various capacities, and also that con- 
nected, as shown in Fig. 189, the capacity, 
by the above rule, is but 0.019 microfarad 
and not 0.5 microfarad, as Mr. Graham 
supposes. 

By the way, where does the short- 
circuit come in Fig. 189? Surely not 
through the cross-connecting strips which 
are separated from the bus-bars by quite 
an appreciable space of air and the strips 
mounted on the best hard rubber. 

Nor does it seem reasonable that the 
plugs would be short-circuited by the con- 
densers, since manufacturers generally 
subject these to a breakdown test of from 
500 to 1,000 volts. 

It is possible that the writer in pre- 
paring the article did not make all these 
points clear, but we are all liable to lapses 
occasionally. A. E. Dosss. 
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The National Electric Lighting 
Association. 


Interest in the National Electric Light- 
ing Association seems to be steadily in- 
creasing, and besides applications actu- 
ally received, there have been many 
promises from companies that they will 
become members before the end of the 
year. 

The membership having expressed an 
almost universal desire to have the arc- 
lamp test continued, a letter has been sent 
out asking for voluntary contributions to 
a special fund for this purpose. This is 
being liberally responded to, and work 
will be resumed in a short time. It is 
stated that if subscriptions continue to 
come in as generously as they have up to 
the present time a very valuable report 
will be presented at the next convention. 
The following companies have recently 
joined the association: 

Evanston, Ill.—Evanston Electrice Il- 
luminating Company. 

Hoosick Falls, N. Y.—Hoosick Falls 
Electric Company. 


Crookston, Minn.—Crookston Water- 
works, Power and Light Company. 

Eureka Springs, Ark.—Citizens’ Elec- 
tric Company. 

Portsmouth, Ohio—Portsmouth Street 
Railway and Light Company. 

Meridian, Mis.—Meridian Light and 
Railway Company. 

Little Falls, Minn.—Morrison County 
Electric Light, Heat and Power Company. 

Westport, Ct.—Westport Water and 
Electric Company. 

Zanesville, Ohio—Zanesville Electric 
Light Company. 

Morton, Pa.—Faraday Heat, Power and 
Light Company. 

Dover, N. H.—United Gas and Electric 
Company. 

Monett, Mo.—Monett Electric Light, 
Power and Ice Company. 

Branford, Ct.—Branford Lighting and 
Water Company. 

Sumpter, Ore-—Robert E. Strahorn. 

Harve De Grace, Md.—Havre De Grace 
Electric Company. 

Eaton Rapids, Mich.—Citizens’ Elec- 


tric Company. 

Taylorville, Il]—Taylorville Electric 
Company. 

Washington, Pa—The Washington 


Electric Light and Power Company. 

Fort Collins, Col—The Larimer Light 
and Power Company. 

Janesville, Wis.—Janesville Electric 
Company. | 

Waynesburg, Pa.—Waynesburg Electrice 
Light and Power Company. 

Antigo, Wis.—Antigo Electric Light 
Plant. 

Key West, Fla.—Key West Electric 
Company. 

Quebec, Province of Quebec—The 
Canadian Electric Light Company. 

Ashland, Ore—Ashland Electric Light 
and Power Company. 
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Kalispell, Mont.—Big Fork Electric 
Power and Light Company. 


Streator, Ill.—Streator Gas and Light 
Company. 

Cheyenne, Wyo.—Cheyenne Light, Fuel 
and Power Company. 

Hoquiam, Wash.—North Shore Elec- 
tric Company. 

Madison, Ind.—Madison Lighting Com- 
pany. 

Lewistown, Pa.—Lewistown Electric 
Light Company. 

Dayton, Wash.—Dayton Electric Light 
and Power Company. 

Connellsville, Pa.—The Electric Com- 
pany. 

Pittston, Pa.—Citizens’ Electric Illu- 
minating Company. 

Erie, Pa.—Erie Company. 

Batavia, N. Y.—Consolidated Gas and 
Electric Company. 

Georgetown, S. C.—Georgetown Elec- 
tric Company. 

Pipestone, Minn.—Pipestone Light, 
Heat and Power Company. 

Newport, N. H.—Newport Electric 
Light Company. 

Pine Bluff, Ark.—Pine Bluff Light 
and Water Company. 

Roanoke, Va.—Roanoke Railway and 
Electric Company. 


Power Station Additions. 


The Rhode Island & Suburban Rail- 
way Company is making extensive addi- 
tions to its power station on Eady street, 
Providence, R. I. The plant now build- 
ing was originally designed for a rated 
capacity of 7,500 horse-power, but re- 
cently the company decided to largely 
augment its power equipment and con- 
tracted for a vertical cross-compound Cor- 
liss engine designed for a maximum capa- 
city of 6,600 horse-power. The cylinder 
dimensions of the engine are 42 and 86 
inches diameter with a stroke of 60 
inches. The engine will be approxi- 
mately 35 feet in height and will be di- 
rect-connected to a 2,500-kilowatt, 600- 
volt, direct-current railway generator, 
mounted between the main bearings, 
together with a flywheel 24 feet in diam- 
eter and weighing 125 tons. In en- 
couragement of the proposed legislation 
upon smoke prevention the Rhode Island 
& Suburban Railway Company has con- 
tracted for a complete equipment of mce- 
chanical draft and Roney mechanical 
stokers for the 5,400-horse-power boil- 
ers which the new station will contain. 
Provision for the greatly increased boiler 
capacity will be made by the addition of 
a second story to the boiler house for the 
accommodations of the upper-deck bat- 
teries. All this apparatus will be sup- 
plied by Westinghouse, Church, Kerr & 
Company. 
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MODERN PRACTICE IN THE MAKING 
OF ELECTRIC LIGHT FITTINGS. 


BY NORMAN. MARSHALL, M. A. I. E. E. 


mum HE development of elec- 

p trical manufacturing, 
itə marvelous expan- 
sion and strenuous 
competition tend con- 
stantly toward special- 
ization. 

The old parent com- 
panies, with whom the 
writer learned his first 
lessons, made every- 

y thing from a lamp to 
a generator, from an underground con- 
duit system to a socket, all under one 
roof and almost in one room. 

From this condition has developed the 
manufacturer making only one small line 
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manufacturers in competition with the 
old parent companies is evidence in itself 
of the economy of this epecialization, 
though there are but few survivors of the 
numberless companies that have em- 
barked in the manufacture of incandescent 
fittings; the elimination of all those con- 
cerns lacking the elements of success hae 
been ewift and sure, owing in part to the 
rapid changes and development in meth- 
ods; the greater portion of the reduction 
in costs having been in the processes of 
manufacture, requiring peculiar alert- 
ness, mechanical inventive faculty and 
knowledge of machinery and materials. 
The design of the different parts en- 
tering into the manufacture which, in a 
broad sense, can be considered part of the 
process is also an important factor in the 
present efficiency. Whereas, a few years 
ago the greater portion of all the small 


Fig. 2.—Too.-Makine Room, MARSHALL-SANDERS Works, Boston, Mass. 


of very similar articles, with perhaps two 
exceptions, which are large companies, 
doing practically the same thing by di- 
viding their business into departments, 
making a combination of little shops, 
each one doing its particular claes of 
work. 

Competition and the consequent reduc- 
tion in prices of electric lighting supplies 
have been largely responsible for the 
necessity of this specialization. The 
writer remembers when incandescent 
lamp sockets sold for $1.25, whereas bet- 
ter sockets now sell at twelve to sixteen 
cents. 

The fact of the existence of the younger 


metal parts were made on hand machines 
more or less affected by the skill and care 
of the operator, at the present time in the 
shops of the Marshall-Sanders Company 
nearly all parts which are used in con- 
siderable numbers are made by power 
machinery, the product being unaffected 
by the skill or otherwise of the operator. 

The problem of automatic machinery, 
however, is a somewhat more complicated 
one than might at first sight be supposed. 
In many cases the cost of the machinery 
and the greater cost of its maintenance 
(all automatic machinery requiring the 
constant attention of high-priced skilled 
mechanics) would seem to render the em- 
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ployment of such machinery of doubtful 
value. Over against this, however, is set 


to advantage the elimination of the per- 
sonal element—the operator and the con- 
sequent uniformity of product which can 
not be obtained by hand operations. 
Added to this is the greater capacity of 
the machinery for a given floor space, 
which reduces the renta] expense, a con- 


Fie. 1.—Switch AND SOCKET TESTING 
MACHINE. 


siderable item in the central district of 
Boston, where the works described in this 
article are located. It also renders the 
manufacturing establishment more flexi- 
ble in that orders for large quantities can 
be put through in very much less time 
than is the case with hand operators. 

In pursuit of this policy, which the 
writer believes to be the correct one at the 
present time in this line of business, he 


Fig. 3.—Group oF NINE BLANKING PRESSES. 


has completely remodeled the manufac- 
turing methods in this plant during the 
past two or three years. As an instance 
of this, automatic ecrew machines, less 
than three years old, were displaced and 
sold at a small fraction of their cost to 
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make room for other machines of a newer 
and more efficient pattern at a seemingly 
extravagant cost, and experience so far 


Fig. 4.— AUTOMATIC PRESSES AND PRODUCT. 


has demonstrated that the increased pro- 
duction and the# greater accuracy of the 
prodya{, smaller loss from defective parts 
and saving in assembling, will pay for this 
outlay in something less than a year; in 
addition, as above stated, the final prod- 
uct is of a better quality and can there- 
fore be sold for more money or with less 
selling expense. 

Of course, in getting at these facts, it 
is of prime importance that the cost sys- 
tem of a factory be exact and of such a 
nature as to make a ready analysis of all 
elements practicable. The lack of such 
a system may account for the many fail- 
ures in this line, and also for the exist- 
ence of some concerns now in the business 
in a very small way, who entered the field 
upon the false assumption that the cost 
of a socket is made up of the primary 
cost of the materials and labor, neglecting 
amounts required to cover general and 
contingent manufacturing expenses, 
patent litigation, selling costs and the 
very large item of defective and unsale- 


Fia. 6.—STANDARD GAUGES. 


able product, which a new concern with- 
out adequate experience and engineering 
facilities produces. The fact that prac- 
tically all electrical fittings are covered 
by numerous patents, together with the 
halo still surrounding the word “elec- 
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tric,” have created an impression among 
people unfamiliar with the business that 
unusual profits are easily made. Whereas, 
on the contrary, although the business is 
a profitable one to those having the 
needed skill and experience, the strenuous 
competition, the peculiar and varied 
knowledge and organization required 
render it one of the most difficult lines 
for a new firm to enter, and show a 
balance on the right side of the ledger, 
and one of the easiest in which to lose 
thousands of dollars within an in- 
credibly short period of time. It is 
doubtful, in fact, if with a well-regulated 
shop, by ordinary methods, sockets and 
switches could be manufactured at a 
shop cost equal to the present selling 
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eral proposition involved, it may be of 
interest to follow in more detail some of 
the methods employed. 

The first process in manufacture is of 
course the design. The article is then 
perfected on the drawing-board, so far as 
possible, after which working models are 
made, and correction of defects thus dis- 
covered is made in this way. The final 
model is then tested, if it is a device of 
moving parts like a switch or socket, on 
a machine for that purpose, one of which 
is shown in Fig. 1. The article is oper- 
ated in this machine as nearly as possible 
under the conditions which it will receive 
in ordinary use, being run until it gives 
out, thus developing the weak point in 
the mechanism, contacts or insulation. A 


Fia. 5.—AUTOMATIC SCREW MACHINES AND PRODUCTS. 


price of these goods, leaving out all gen- 
eral expenses and eelling costs, a profit 
only being made by the special patented 
machinery which is used in such plants 
as the one described in this article. 

The works of the Marshall-Sanders 
Company are situated at the corner of 
Congress street and Dorchester avenue, 
Boston, Mass., adjacent to the South 
Terminal Railway station, within sight 
of the south freight yards and steamship 
wharves, and looking directly over Fort 
Point Channel and Boston Harbor, a 
particularly fortunate position for receiv- 
ing raw material and shipping the 
finished product. 

Electric power only is used in driving 
the machinery, and the building is lighted 
by electric lights. 

Having thus briefly outlined the gen- 


record is kept of the number of turns, the 
current and voltage supply, and the de- 
fects developed. 

Other models are then tested in the 
same way until the design, as corrected 
by this experience, is found to be above 
the requirements of the underwriters, and 
seems likely to stand in the estimate of 
the engineering department all practical 
uses to which such a device is likely to 
be put. 

The next step is the designing and 
making of the special tools or machines 
by which the different parts of the mech- 
anism are to be made. This is one of the 
most important and most difficult parts 
of the business, as one tool may be made 
with fairly good design, which, as an 
illustration, we will say would produce 
20,000 pieces per day from a given cost 
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of metal, whereas, a second tool, costing 
no more to make, may be made to produce 
40,000 pieces in a day, with a cost for 
metal perhaps ten per cent less than the 
first tool. 

Obviously, the firm that can design and 
operate the latter class of machinery and 
tools, while his competitors are doing 
their work with tools constructed on the 
first plan, is the one that will make the 
greater profits and eventually control the 
desirable part of the business, provided, 
of course, his selling and other facilities 
are equal. 

Fig. 2 shows a view of part of the tool- 
making room where all the special dics, 
tools and machinery used in conncction 
with these products are made. This 
room is equipped with tool makers’ en- 
gine lathes, precision lathes, shapers, 
universal milling machines, universal 
emery grinders, surface grinders, drill- 
presses, forges, annealing ovens, and 
every device known to facilitate speed 
and accuracy in making and repairing 
dies, tools and machinery. 

The foreman of this room is a practical 
tool maker and designer of exceptional 
ability. He is in charge of and responsi- 
ble for all tools and machinery in the 
shop. All tools go through his hands, 
when a job is finished for inspection, 
before being placed in the fireproof safe 
in the tool-room where all special tools 
are kept. After the special tools and at- 
tachments (except in some cases where 
complete machines are made for produc- 
ing the parts) are finished, they are 
placed in the machines for which they are 
designed, the first operation being per- 
formed largely either by power-presses 
or screw machines. 

Fig. 3 shows a group of nine blanking- 
presses. These machines likewise are in 
charge of a foreman having special 
knowledge of this class of machinery and 
familiar with all the picces his machines 
produce. Nearlv all of these presses can be 
fed by hand if desired. They also have 
automatic feeds and other special de- 
vices for handling special jobs with ac- 
curacy and precision, and are capable, 
collectively, of blanking, and in some 
cases bending and assembling 810,000 
picces of metal per day of ten hours if 
run continuously. 

Fig. 4 shows two automatic presses, 
running on pieces used in a key socket, 
producing the metal parts shown in the 
corner of the picture, these metal picces 
being blanked and formed complete by 
the machine. On account of the com- 
plicated nature and the great value of 
these machines (one in the foreground 
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costing many thousand dollars) they run 
at comparatively slow speed, the two ma- 
chines together being capable of produc- 
ing in an uninterrupted run of ten hours 


Fie. 7.—MACHINES FOR ASSEMBLING SCREWS. 


36,000 complete metal parts for a key 
socket, except the screws and shells. 
There are four other special presses 
not shown in the pictures, being in 
another section of the shop, which are 
used for special work, some of them run- 
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screw machines mentioned in the earlier 
part of this article. These machines 
form and thread small parts, shown in 
the margin, such as switch spindles, 
bushings, pins, T.-H. socket screws, ete., 
one machine producing over 8,000 pieces 
in a continuous run of ten hours on cer- 
tain classes of work, and running in some 
cases three days with a single sharpening 
of tools and keeping within the limits of 
0.001 of an inch. These machines feed, 
form, thread, drill and cut off the pieces, 
drop them into a receptacle separate from 
the chips, stop and ring a bell when out 
of stock, as one man remarked, “They 
know more than the operator.” All 
screw machines are in charge of a fore- 
man having special experience in this line. 

In order to detect wearing and breaks 
in tools and to ensure absolute uniformity 
and interchangeability of parts, steel 
gauges are made for all pieces, and the 
work, as it comes through the various 
machines, is constantly tested to detect 
any variations. A group of these gauges 
is shown in Fig. 6. 

From blanking-presses and screw ma- 
chines, such pieces as are not finished 
there go to other machines for further 
operations, as drilling, tapping, ete. The 
matter of tapping different metal pieces 
and putting in the screws are operations 
which run into vast numbers, and the 
machinery for this purpose is the result 


Fig. 8.—SECTION OF STOCKROOM. 


ning at as high a rate of specd as 250 
revolutions per minute on simple blank- 
ing and bending operations, giving an 
additional maximum daily capacity of 
600,000 pieces if run continuously for ten 
hours. 

Fig. 5 shows a couple of automatic 


of ingenuity of a high order, the work 
being done at a small fraction of what it 
cost a few years ago. 

Fig. 7 shows one of the semi-automatic 
power machines putting screws into 
socket contacts, the screws being fed from 
a hopper automatically. 

After the parts are completed in the 
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machine room, they are sent to the stock- 
room ready for assembling on the porce- 
lain parts into finished goods. 

Fig. 8 shows a section of the stock- 
room, heavy porcelain goods being in 
barrels and large boxes, the small metal 
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material or workmanship that may de- 
velop and escape the vigilance of the dif- 
ferent inspectors. From the assembling 
rooms the goods go to the packing room, 
where they are wrapped and boxed for 
the removal to the shipping or storage 


Fig. 9.—SockttT AND CUTOUT ASSEMBLING Room. 


parts in drawers in a rack, the location 
and space occupied by a given article 
being indicated by signs which show dis- 
tinctly in. the picture. The stockkeeper 
is thereby enabled to keep track of a com- 
plete set of parts required on a given 
product, with minimum expenditure of 
time and attention. 

From the stockroom parts are de- 
livered to the assembling rooms, one of 
which, where sockets and cutouts are as- 
sembled, is shown in Fig. 9. This room 
is in charge of a foreman having many 
vears’ experience in making and handling 
the completed goods. In the foreground 
the inspectors are examining sockets; in 
the background some of the power- 
assembling machines are indistinctly 
visible. The assembling operations are 
subdivided to secure the most economical 
and perfect results, some operations being 
done by hand with a plain screw-driver, 
some are completed with special hand 
tools, while others are put together by 
power-driven, semi-automatic machinerv. 
Every piece made, however, is carefully 
inspected bv a skilled electrician familiar 
with every detail of the piece he inspects 
before it goes out. 

The switch assembling room, not 
shown in any of the pictures, is in charge 
of a man of long experience in building 
switches, the work requiring assemblers 
of greater skill than is needed to assemble 
sockets and cutouts, and is therefore kept 
in a distinct department. Here, again, the 
operations are subdivided to obtain the 
most economical results. All switches 
are carefully inspected before leaving 
this room, and in addition a certain num- 
ber from each lot are tested in the prov- 
ing machine to develop any local fault of 


room. Part of the storage room is 
shown in Fig. 10. In the shape shown in 
this view the goods are ready for ship- 
ping, and go to every part of the civilized 


Fie. 10. -PART or STORACE Ro. 
world, a striking proof of the just claims 
that American electrical manufacturers 
are preeminent in nearly all divisions of 
the electrical field. 


VIEW FROM OFFICE WINDOW oF MARSHALL- 
SANDERS WORKs. 


661 


Oil Transformers. 


The accompanying illustrations show 
some details of an oil transformer which 
has been on the market for some time 
and has been meeting with considerable 
success under all conditions of service. 
These transformers are made in various 
sizes from 0.6 to 50 kilowatts, the full 
line comprising sixteen standard sizes, 
which are wound for 1,000 or 2,000 volts 
primary, and 100 or 200 volts secondary. 
Some smaller sizes are wound for 50 or 
100 volts secondary. 

The shell cover has been chosen as best 
adapted for transformers intended for 
general use. The development of heat in 
transformers is due principally to the core 
loss, which is a constant all-day loss, mak- 
ing it necessary, therefore, to have as 
much as possible of the core surface ex- 
posed for radiation. These transformers 
have the highest magnetic circuit, with a 
maximum amount of surface of the cores 
exposed to the oil. In building the core 
one form of stamping is used. These 
stampings are built up in such a manner 
that all joints are broken and the re- 
luctance is reduced to a minimum. The 
sheet steel entering into the construction 
is carefully annealed and tested before 
assembling to ensure a low ultimate core 
loss. 

The valuable qualities of a good in- 
sulating oil include that of preserving the 
insulation, protecting the cores from 
moisture, conducting heat from the coils, 
and reinsulating punctures of the insula- 


` tion of the coils caused by discharge of 


static atmospheric electricity. These 
transformers are equipped with a special 
grade of oil which has been found most 
suitable for such use, as it has a high 
flash-point and is especially prepared to 
free it from moisture. 

The coils are machine wound, which 
ensures substantial and uniform construc- 
tion and thorough insulation. They are 
wound in two sections, each section con- 
taining half of the primary winding and 
half of the secondary winding. The di- 
mensions of cross-section are such that 
there is ample space between the coils and 
core for the circulation of oil. This 
is readily seen by an inspection of Fig. 1. 
This illustration shows the spacing strips 
holding the coils from the core and mak- 
ing a uniform space on every side, so that 
actually the coils are oil-insulated from 
the core. Additional protection of the 
primary winding by the interposition of 
the secondary coils is also a safeguard 
against breakdown from heating or 
through external cause. 

The operating temperature of these 


662 


transformers is claimed to be very low. 
The free circulation about the coils in- 
side the core, caused by the convection 
currents, tends to tranefer the heat from 
the interior of the coils and core to the 
oil and case, where it is rapidly radiated. 
Fig. 2 shows the primary end of a trans- 
former core and coils. Fig. 3 shows the 
secondary end of a transformer core and 
coils. Fig. 4 shows a transformer with 
cover removed. 

The copper loss in these transformers, 
it is stated, has been reduced to a mini- 
mum by allowing a liberal cross-section of 
copper in the windings. The loss in the 
copper core is divided into two parts—the 
hysteresis loss, which is due to molecular 
action in the iron; and the eddy cur- 
rent loss, which is caused by actual elec- 
tric currents in the iron itself. These 
transformers have been so proportioned 
that these iron losses are reduced to a 
minimum without in any way detracting 
from the other important results that 


‘he 
Fria. 1.—CRose-SECTION OF COILS AND CORE. 


must be obtained in good transformer 
practice. By designing these transform- 
ers, to operate at low temperatures, 
together with careful selection of special 
sheet steel, the aging or fatiguing 
of the iron has been reduced to a neg- 
ligible amount. No effort has been spared 
in the design and construction of these 
transformers to increase the efficiency of 
the apparatus, and at the same time get 
the best results with regard to regulation, 
and they are claimed to maintain on 
three-wire circuits practically equal volt- 
ages on both sides, with a maximum un- 
balanced condition. 

A rigid factory test is applied to each 
of these transformers before shipment, 
the insulation between primary and coil, 
and case and secondary coil, and primary 
and secondary coils being subjected to 
several times the normal operating poten- 
tial under the most severe conditions lia- 
ble to arise in practice. These tests are 
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made for a long full load, heat run, and 
after the oil has been drawn from the 


Fic. 2.—PRIMARY END oF TRANSFORMER CORE 
AND COILS. 


The termina] leads from coils to line 
pass through and are sealed in extra 
heavy porcelain bushings, which 
are themselves sealed in a case, 
rendering all the joints moisture- 
proof and eliminating the possi- 
bility of grounds between the ter- 
minals and the case. 

The transformer case is a single 
iron casting, of such shape and 
proportions as to give maximum 
strength and radiation surface with 
minimum weight. The case is pro- 
vided with a vent at the bottom for 
drawing off the oil, should this be- 
come necessary. The cast-iron 
cover fits over the top of the case 
and is provided with a gasket, 
and is firmly fastened to the case 
with eye-bolts, making a thoroughly 
water-tight joint and preventing the es- 
cape of oil. 


Fic. 8.—SECONDARY END OF TRANSFORMER 
CORE AND COILs. 


These transformers are made by the 
Fort Wayne Electric Works, Fort Wayne, 
Ind. 
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New Factory for Manufacture of Auto- 
matic Telephone Apparatus. 


The Automatic Electric Company, of 
Chicago, Ill., manufacturer of automatic 
switchboards and telephones, has moved 


from Washington and Union streets to 
the corner of Morgan and Van Buren 
streets, where it now occupies a large six- 
story factory building, which it has 
cquipped with the very latest machinery. 

The factory has a floor space of 100,- 
000 square feet, and in its various depart- 
ments 1,000 operatives will be employed. 
One hundred and fifty thousand dollars 
worth of new machinery has e into 
the new building, and the company claims 
that it has the most modern telephone fac- 
tory, and certainly the most unique, in 
America. This company wes organized 
in December, 1901, and has not yet cele- 
brated its first birthday, yet it makes the 
modest announcement that it is now 


manufacturing apparatus for three of the 
largest independent telephone exchanges 
which have ever been constructed, vt 


9 VZ., 


Fic. 4.—TRANSFORMER WITH COVER 
REMOVED. 


Chicago, Ill.; Columbus and Dayton, 
Ohio, the total ultimate capacity of the 
three being 138,000 stations. 

The offices of the company are located 
on the lower floor, and no expense 
been spared in making them attractive 
and in every way suited to the needs of 
the office force. Each desk is equipped 
with an automatic telephone, and auto- 
matic telephones will be found in every de- 
partment from basement to the sixth floor. 

The switchboard which operates the 
company’s lines is located in the main 
office on the first floor. Seventy-five 
switches are installed, but the ultimate 
capacity of the board is 1,000 lines. It 1s 
so placed that it may be used for demon- 
strating the operation of the automatic 
system to all visitors who are interested. 

Two comfortable rooms will be fitted 
up for use of those who may be injured 
or suddenly become ill. One of these 
little hospitals will be for men; the other, 
which will be in charge of a matron, will 
be used by the 100 girls employed in the 
magnet wiring and bank building depart- 
ment. The company extends a cordia 
invitation to any one interested to visit 
its new headquarters. 
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DOMESTIC AND EXPORT. 


CABLE SERVICE REPAIRED—The Western Union Telegraph 
Company has received notice that the cable between the islands 
of St. Lucia and Grenada, in the West Indies, has been repaired, 
restoring telegraphic communication with St. Vincent, Barbadoes, 
Grenada, Trinidad and Demarara. 


UNDERGROUND ROAD FOR BERLIN—A plan has been laid 
in Berlin before the municipal council for an underground electric 
railroad from the extreme north of Berlin to Hillisches Gate, end- 
ing at the suburb of Schoenburg, a distance of seven miles. Four 
years will be required for the construction of the road, and its cost 
is estimated at $14,000,000, to be covered by a loan. 


ELECTRIC LIGHT DEAL—The Edison Light Company of De- 
troit has passed into the hands of New York and Boston capitalists, 
who propose to make extensive changes, more than doubling the 
capacity of the plant. The deal has been managed by W. F. White 
and C. W. Wetmore, of the Northern American Company, of Bos- 
ton. It has been said that the syndicate will expend within the 
next two years more than $2,000,000 in Detroit on a new power 
plant, it being alleged that it has some special processes which it 
proposes to put ın operation. 


DENVER POWER COMPANY INCORPORATED—Articles of in- 
corporation of the Denver Eureka Power Company have been filed 
in the Secretary of State’s office. The company is organized to take 
over the holdings of the Eureka Ditch and Pipe Line Company 
which was organized in 1901, and has constructed ditches and dams. 
The capitalization is $3,000,000, and the company will operate in 
Arapahoe, Boulder, Clear Creek, Gilpin and Jefferson counties, with 
offices at Boulder. George H. Southman, William H. Sherrod and 
William F. Sperry are the directors of the company. 


MEXICO’S BIG RAILWAY MERGER—The first real railway 
merger in which Mexican capital is interested exclusively has just 
been consummated in the state of Yucatan by the organization of 
the Consolidated Railroads of Yucatan, with a capital of $22,000,000. 
This has taken up all of the principal railrcads on the peninsula. 
An American syndicate is negotiating for the purchase of a number 
of electric lighting plants in the northern part of Mexico. The 
plants are at Tampico, Victoria, Montemorelos and Linares. If the 
pending negotiations are successful, the syndicate proposes to ex- 
tend its operations to other cities. 


UNION OF OHIO ELECTRIC RAILWAY SYNDICATES—It is 
stated in Cleveland that there is very great significance in the pro- 
posed consolidation of the Elkins-Widener and Pomeroy-Mandel- 
baum syndicates. Representatives of Cincinnati and Boston bond 
houses are of the opinion that the consolidation would result in 
the formation of the strongest electric railway syndicate in the 
United States. It is asserted that the proposed syndicate will con- 
trol the longest chain of electric railways in the world, covering 
more than 1,500 miles. -Mr. F: T. Pomeroy, of Cleveland, Ohio, is 
credited with saying that there is no question as to what will 
ultimately happen. The various railways owned or controlled by 
the syndicate would be embraced in one large electric railroad. 


NEW TACOMA BLECTRIC PLANT—It is stated that another 
lerge electric power plant will be established nine miles from 
Tacoma, Wash., by the parties owning the Snoqualmie Falls 
Power Company, which established the power plant at this place 
several years ago. Charles H. Baker and his associates in that com- 
pany have secured control of the White River Power Company, 
which was incorporated several years as a New Jersey corporation. 
This company proposes to drain part of the flow of White River into 
Lake Taps, whence the water will be carried over the high bluff 
near Sumner. This will generate about 12,500 horse-power. The 
project has been consolidated with the Snoqualmie Falls power 
plant, and to accomplish this purpose the Snoqualmie Fails & 
White River Company has been incorporated with a capital of 
$2,000,090. The company will transmit power to cities and towns 


scattered from the British line to Portland, Ore. Power for Tacoma, 
Portland and other intermediate towns will be furnished by the 
White River Power Company, while the Snoqualmie company will 
furnish power to Everett, Seattle and other towns in the northern 
part of the state. 


CAPITALISTS INSPECT THE CHICAGO TUNNEL-—Fifty-six 
capitalists, representing an aggregate wealth of $200,000,000, re- 
cently inspected the telephone tunnel building in Chicago. They 
were the bondholders of the Illinois Telephone and Telegraph Com- 
pany. Among the owners of the new telephone and telegraph company 
who comp sed the inspecting committee were the following: Robert 
Jadwin, Carbondale, Pa.; Homer Green and H. Z. Russell, Hones- 
dale, Pa.; G. H. Flannagan, S. E. Innes, F. C. Johnson, C. E. 
Stegmaier, F. J. Stegmaier, Colonel G. N. Reichard, Dr. L. I. Shoe- 
maker, P. A. Meixell, Liddon Flick, R. J. Flick and J. W. Hollen- 
back, Wilkesbarre, Pa.; T. H. Phillips, Philadelphia; Colonel H. M. 
Boles, C. S. Weston, Edwin W. Gearhart, Byron Winton, T. E. 
Jones, Thomas Sprague, Grant Pelton, E. B. Eynon and Charles H. 
Welles, Scranton, Pa.; Colonel E. R. Payne and H. Collins, Will- 
iamsport, Pa.; M. W. O’Boyle, J. H. Foy, W. S. Staley and J. A. Law, 
Pittston, Pa.; Professor W. L. Dean and Dr. L. L. Sprague, King- 
ston, Pa.; E. B. Tustin, Bloomsburg, Pa.; Commander G. C. W. 
Lowrey and Clinton W. Wisner, New York; C. F. Wright, Susque- 
hanna, Pa. Besides these were Clarence D. Simpson, Thomas H. 
Watkins, Charles B. Eddy and J. B. Russell of the banking firm of 
J. B. Russell & Company, forming what is known as the Simpson- 
Watkins Syndicate. J. B. Russell & Company, acting for the Simp- 
son-Watkins Syndicate, are given the credit for interesting the men 
already named as bondholders in the telephone company. 


NEW INCORPORATIONS. 
WILMINGTON, DEL.—Merchants’ Electric Company. $150,000. 
OGDENSBURG, N. Y.—The G. H. Waldrudge Company. $400,000. 
HARRISBURG, PA.—Summit Park Electric Company. $1,000. 


NBW YORK, N. Y.—The London, Aylmer & North Shore Elec- 
tric Railway Company. $500,000. 


COLUMBUS, OHIO—Greenspring Telephone and Electric Com- 
pany. Increased from $15,000 to $20,000. 


DENVER, COL.—The Local Telephone Company. 
Incorporators: H. H. Hake, C. L. Hake and F. P. White. 


PARK FALLS, WIS.—Park Falls Water, Light and Power Com- 
pany. $10,000. Incorporators: Edward P. Sherry, D. Marks, Marie 
Bluem. 


PRINCETON, N. J.—University Power Company. $25,000. In- 
corporators: Robert H. McCarter, Edwin B. Williamson, Conover 
English. 


SACRAMENTO, CAL.—Golden State Power Company. $10,000,- 
000. Directors: C. L. Morrell, H. F. Lange, T. Getty, F. H. Powers, 
J. P. Gaffney. 


MONTPELIER, IDA.—The Montpelier Electric Light Com- 
pany. $25,000. Directors: J. A. Rostan, Charles Hoff, A. J. Bagley 
and W. E. Raines. 


NEWARK, N. J.—The Hunterdon Power Transmission Com- 
pany. $2,000. Incorporators: Edward A. Day, William T. Day and 
Jerome T. Congelton. 


GOWANDA, N. Y.—Consolidated Electric Light and Power 
Company. $50,000. Directors: E. C. Fisher, C. 8. Phelps, George J, 
Lincoln and C. G. Keyes. 


AUGUSTA, ME.—Union River Light and Power Company. 
$1,000,000. Incorporators: A. Wendal Jackson, of New York city; 
I. L. Halman, Boston, Mass. 


LOS ANGELES, CAL—wWhittier Light and Fuel Company, 
$100,000. Directors: A. Hadley, William H. Schwippe, F. O. Jobn- 
son, F. B. Braden, W. F. Jordan. 


$500,000. 
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ELECTRIC RAILWAYS. 

NEW YORK, N. Y.—Preparations are being made by the Long 
Island Railroad Company to operate the entire Rockaway branch 
by electricity. The trestle across Jamaica Bay is to be widened so 
that additional tracks may be laid. 


LEXINGTON, KY.—A mass meeting of the citizens of Fayette 
and Bourbon counties was held recently for the purpose of con- 
sidering the question of the construction of an electric railroad be- 
tween this city and North Middletown. Resolutions have been 
passed authorizing the appointment of a committee from each 
county to look into the matter. 


KNOXVILLE, TENN.—The Chattanooga Electric Railway has 
definitely determined to build a line to Chickamauga Park, and 
work will be begun at once. The first step to be taken will be the 
building of the line to Rossville, a distance of two miles. From 
this point the road will be built to Cloud Springs as soon ag the 
necessary franchises can be obtained. 


AURORA, ILL.—A certificate has been filed with the county 
recorder, certifying to the increase of the capital stock of the com- 
pany which proposes to build an electric line from Aurora to De 
Kalb and Rockford from $100,000 to $1,500,000. The proposed line 
runs west from Aurora, through Kanesville to De Kalb, thence to 
Rockford, taking in the more important towns intervening. 


JOPLIN, MO.—The Southwest Missouri Electric Railway is to 
be extended from Joplin to Carl Junction, Mo., ten miles north. The 
route has been decided on and much of the right of way has been 
secured. It is the intention of the company to eventually extend 
its line north from Carl Junction to Pittsburg, Kan., thus connect- 
ing the zinc flelds of this district with the great coal fields of east- 
ern Kansas. 


VINCENNES, IND.—The Vincennes council has granted the 
Southern Traction Company, of which Smiley N. Chambers, of 
Indianapolis, is president, a fifty-year franchise. The company will 
operate an interurban passenger and freight line between Vin- 
cennes and Jasper, via Petersburg, a total distance. of forty-four 
miles. The survey has been completed and work on the road-bed 
will begin at once. 


WILMINGTON, N. C.—A deed of trust has been filed at South- 
port securing bonds to the amount of $800,000 for the Cape Fear 
Terminal Railroad Company, the Lincoln Savings and Trust Com- 
pany, of Philadelphia, becoming the trustee. The terminal com- 
pany is chartered to build a line of railway from Southport to 
Wilmington, with the ultimate purpose of extending the line or 
making traffic arrangements so as to enter the Virginia coal fields. 


NASHVILLE, TENN.—A new interurban railroad is to be built 
in East Tennessee, to be known as the Cleveland & Ducktown Elec- 
tric Railway. A charter has been granted to the concern, and it is 
said that the intention of the promoters is to build the road at once. 
It will run from Cleveland, in Bradley County, to Ducktown, in 
Polk County, and will then branch, one part running to Isabella 
and the North Carolina line, and the other to the Georgia line. The 
total mileage of the road will be forty or forty-five miles. 


READING, PA.—The Electric Equipment Company, of this city, 
has purchased fifty-one per cent of the capital stock of the new 
Elmira & Waverly Electric Railroad Company. A meeting of the 
street commissioners will be held about November 10, when per- 
mission will be asked to construct the electric line, which, when 
secured, will be taken by the Reading company, and the road con- 
structed between Elmira and Wellsburg this fall and finished to 
Waverly in the spring. The Elmira & Waverly company has issued 
$400,000 in bonds, which have been floated, with the Elmira Trust 
Company as trustee. - 


KALAMAZOO, MICH.—It is reported that a company in which 
S. J. Dunkley, of South Haven; Charles Williams, George 
E. Bardeen, of Otsego; William S. Dewing and other capi- 
talists are interested will build an electric railway to connect 
Kalamazoo with South Haven, Benton Harbor, Holland and Grand 
Rapids. The line from South Haven to Kalamazoo, it is said, will 
be pushed rapidly. Later it will be extended to St. Joseph and 
Benton Harbor, and next summer extensions will be built to Doug- 
las and Saugatuck, with connections with the Holland interurban 
road for Grand Rapids, Holland, Ottowa Beach and Macatawa. 
Franchises for a portion of the territory to be covered have already 
been granted. 
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PERSONAL MENTION. 


MR. D. W. STEWARD, the well-known insulator manufacturer, 
of Chattanooga, Tenn., has recently been a visitor to New York 
city. 

MR. CHARLES A. SANDERS, treasurer of the Marshall-Sand- 
ers Company, Boston, Mass., was a visitor to New York city during 
the week. 


MR. F. C. PHILIPS, president of the Elwell-Parker Electric 
Company, of Cleveland, Ohio, was a New York visitor last week and 
attended the John Fritz dinner at the Waldorf-Astoria. 


DOCTOR F. A. C. PERRINE and Mr. Ray D. Lillibridge were 
guests of the Michigan Lake Superior Power Company at the cele- 
bration of the opening of the 60,000-horse-power canal and power- 
house at Sault Ste. Marie, October 25. 


DOCTOR HENRY S. PRITCHETT, president of the Massachu- 
setts Institute of Technology, Boston, Mass., was a New York and 
Washington visitor last week, stopping over to attend the John 
Fritz dinner with Mr. Calvin W. Rice. - 


MR. J. C. BELDEN, formerly sales manager for the Kellogg 
Switchboard and Supply Company, Chicago, Ill., has established a 
business under his own name as the Belden Maaufacturing Com- 
pany, 118 Michigan street, Chicago. Mr. Albert Bentler is with 
Mr. Belden as superintendent of the new concern. 


COLONEL WASHINGTON A. ROEBLING, after suffering for 
thirty years from the results of caisson fever whicn he contracted 
during the early work on the famous Brooklyn Bridge, was oper- 
ated on in the Roosevelt Hospital, New York city. It is expected 
that this will restore him to complete physical comfort. His con- 
valescence is now progressing very favorably. 


MR. F. G. TALLMAN, general manager of the Brown Hoisting 
Machinery Company, of Cleveland, Ohio, visited the New York 
headquarters of his company in the Havemeyer Building in this 
city last week, where Mr. W. A. Stadelman ably presides over the 
company’s affairs in the East. Both Mr. Tallman and Mr. Stadel- 
man were guests at the John Fritz dinner in New York last week. 


MR. LAMAR LYNDON, the well-known electrical engineer of 
New York city, has left his office in the Park Row Building for a 
short time in order that he might get the benefit of a very much 
needed rest. Mr. Lyndon has been working with accustomed vigor 
and perseverance on several projects, which have overtaxed his 
strength and he is now recuperating at Saranac Lake in the 
Adirondacks. 


MR. L. G. BOWMAN has recently joined the 
forces of the North Electric Company, of 
Cleveland, Ohio. Mr. Bowman has had con- 
siderable experience in the telephone field, his 
first position being with the Central Union 
Telephone Company, at Ravenna, Ohio, where 
he started in 1884, beginning as night cperator 
and gradually advancing through the grades 
of lineman and inspector to manager of 
He was with this company some seven years 


the district. 
when he accepted a position with the New England Telephone 
and Telegraph Company, of Boston, where he remained about two 


years. In 1893 he was transferred to the New York Telephone Com- 
pany, New York city, and placed in charge of the Spring street 
district which was then one of the largesi in the city. He was with 
the New York company until the middle of 1896 when the inde- 
pendent telephone business began to show such increasing strength 
that he decided to engage in this field. His first work as inde- 
pendent was as manager of the Home Telephone and Telegraph 
Company, of Fort Wayne, Ind., where construction work had just 
begun and he remained there until the exchange was opened for 
business. At this time Fort Wayne was the largest independent 
telephone company in operation. After the completion of the Fort 
Wayne exchange he engaged with the Stromberg-Carlson company 
with whom he remained until 1900, contracting for some of its 
largest exchanges. Upon the reorganization of the Western Tele- 
phone Construction Company in 1900 he was appointed manager, 
and subsequently retired from this connection. Mr. Bowman in | 
spite of his wide experience is still a very young man and the 
North Electric Company is to be congratulated upon the acquire- 
ment of his services. 
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ELECTRICAL SECURITIES. 

Operations during the past week would seem to show that the 
upward tendency of prices in general had about come to an end, 
and that there was a prospect, for the immediate future at least, 
of a contraction of more or less magnitude in every line. A great 
deal, however, is thought to depend upon the outcome of the politi- 
cal contests on Tuesday, and as this is a period of particular and 
peculiar apathy in business quarters in every direction, conserva- 
tive authorities do not feel that there is any extravagant cause of 
fear in the financial horizon. Predictions of gold exports have been 
made, and while this development is possible, the leading inter- 
national banking houses regard it as improbable. In spite of the 
relief measures taken by the Treasury, the government with- 
drawals continue to be a disturbing influence. Recent estimates 
show that the government surplus for the present fiscal year will 
be between $45,000,000 and $50,000,000. 

In connection with the government finances, it is interesting to 
note that the payment for the Panama Canal will probably be made 
this winter or early next spring. This will involve the cash pay- 
ment to the foreign stockholders of $40,000,000, which will probably 
come in part out of the surplus and partly be covered by the bond 
issue provided for in the canal bill. The settlement of this debt 
will probably force gold exports, although it is probable that by the 
time this payment is due the exports of grain and cotton will reach 
proportions to greatly reduce the amount of gold necessary to be 
sent abroad. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 1. 


New York: Closing. 
Brooklyn Rapid Transit...........cceee. 62% 
Consolidated GaS..... 2... ec ccc ccc cc ene 219 
General Electric. ............. cc ccccceves . 186 
Kings County Electric.............ccsee0. 205 
Manhattan Elevated.........csescsseese -- 137% 
Metropolitan Street Railway.............. 140 
New York & New Jersey Telephone...... 164 


Westinghouse Manufacturing Company... 217 


Manhattan Elevated Railroad made a gain of 2 points for the 
week. The earnings of the Brooklyn Rapid Transit Company con- 
tinue to show an increase gratifying to the stockholders of that 
company. For October 30 the gross was $34,349, an increase of 
$1,023 over last year. For thirty days ending October 30, the gross 
was $1,037,173, an increase of $42,984 over last year. Since July 1 
the gross is $4,469,521, an increase of $196,489. 

Kings County Electric declined as from last week’s figures, and 
now stands at 205. 


Boston: Closing 
American Telephone and Telegraph...... 164 
Edison Electric Illuminating............. 267% 
Massachusetts Electric preferred......... 96 
New England Telephone................ 136% 


Western Telephone & Telegraph preferred 99 


Philadelphia: Closing. 
Electric Company of America............ 9% 
Electric Storage Battery common........ 87 
Electric Storage Battery preferred....... 87 
Philadelphia Blectric.......... ccc ce wee eee 8% 
Union Traction...........cssesscoseseoe a 47% 
United Gas Improvement..............6. 114 


Philadelphia Electric was conspicuous in late local transactions, 
advancing 14 to 9 on sales of nearly 2,000 shares. 


Chicago: Closing 
Chicago Edison Light..........cscsceeee 107 
Chicago Telephone..........cccccsccceces 168 
Metropolitan Elevated preferred......... 89 
National Carbon COMMON..........sceeees 30 
National Carbon preferred............6.:5 100 
Union Traction cCOMMON...........eee08 18 
Union Traction preferred................ 50 


Three of the four elevated railroads in Chicago established new 
traffic records in October. Metropolitan led in both the amount 
and percentage of increase. Its daily average of passengers was 
115,980, an increase of nearly 21 per cent over the business in 
the corresponding month of last year. The Northwestern Elevated 
Company carried an average of 69,562 passengers a day during the 
month, exceeding its best previous figures by above 4,000. The 
South Side Elevated collected an average of 83,112 fares a day dur- 
ing the month, 13.76 per cent more than in the same month of last 


year. 
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LEGAL NOTE. 

WESTERN UNION WINS—An important principle of law has 
been established by Judges Jenkins, Grosscup, Baker and Bunn, 
of the United States Circuit Court of Appeals, in handing down an 
opinion last week to the effect that the Western Union Telegraph 
Company has a right of property in the news which it gathers, and 
that right does not cease when the news is published on the tickers 
rented to its patrons. In laying down this principle, the Court of 
Appeals affirms two decisions of the lower court, and forever en- 
joins the National Telegraph News Company, the Illinois Commis- 
sion Company and other defendants from taking the quotations in 
question. The court holds in brief that while the printed matter 
on the tape of the telegraph company is in no sense copyrightable, 
yet the business in question involves the use of property, and this 
service is not to be outlawed. The judges point out that while a 
law has not hitherto been fitted to a case of this kind, it is the 
duty of the court to make a precedent. 


RECEIVERSHIP NOTE. 


THE AMERICAN UNION ELECTRIC COMPANY, New York 
city, has been placed in the hands of a receiver at the instance of 
F. C. Hollins, of the financial house of F. C. Hollins & Company, 
New York city. The American Union Electric Company is a cor- 
poration organized last summer for the purpose of acquiring the 
business of several railway equipment and electrical concerns. Its 
authorized capital was $4,000,000. The company took over the Mor- 
ris Electric Company, the Union Railway, Power and Electrical Com- 
pany, the Falcon Electrical Manufacturing Company, the Electrical 
Motor Specialty Company, the Refrigerator Machine Company, the 
Fountain Manufacturing Company, the Metropolitan Switchboard 
Company, and the Federal Manufacturing and Specialty Company. 
An extensive plant has been erected at Ampere, N. J., for the manu- 
facture of rail-bonds, fare registers, sweepers, headlights, trucks, 
trolley wheels, car trimmings and electrical devices. The manage- 
ment of the company was, until recently, under the guidance of 
Messrs. Elmer P. Morris, S. Marsh Young, E. P. Ewing and J. 
Fountain. 

OBITUARY NOTICE. 

MR. ARCHIBALD CLARKE, No. 210 West Hamilton place, 
Jersey City, N. J., superintendent of construction for the Western 
Union Telegraph Company’s line along the Erie Railroad, dropped 
dead in the Jersey City terminal of the railroad company on Fri- 
day morning, October 24. He was a victim of apoplexy. Mr. 
Clarke was fifty-five years of age, and entered the service of the 
telegraph company in 1871. 


a A INDUSTRIAL ITEMS. A £ 


THE STANDARD TOOL COMPANY, Cleveland, Ohio, manu- 
facturer or twist drills, reamers, chucks, spring cotters, taps and 
a large variety of mechanical appliances, has ready for distribu- 
tion a very complete catalogue which it will be pleased to send to 
any one interested upon request. 

THE WHEELER REFLECTOR COMPANY, on account of a 
large increase of business, has been forced to seek new quarters 
and about November 1 will remove to No. 156 Pearl street, Boston, 
Mass., where with largely increased room and new and important 
machinery it will be enabled to meet with great facility the de- 
mands of its customers. 

THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., manufacturer of electrical and heating apparatus, under the 
infiuence of the colder weather is being greatly taxed to supply the 
orders secured for its heating apparatus. The electric stoves manu- 
factured by this company are especially adapted for offices, wait- 
ing-rooms, bathrooms, nurseries and cold corners. Full informa- 
tion will be mailed to any one interested. 

MESSRS. SCHLESINGER & MEARS, 220 Broadway, New York 
city, are celebrating the first anniversary of their business relations. 
This firm has met with marked success in every undertaking, and 
its popularity is constantly increasing. The company is the mana- 
ger for New York city of the “Hanoy Jr.” one-wire telephone, 
manufactured by the Haines & Noyes Company, of Chicago, Ill., 
for which a large aemand is being evidenced. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is dis- 
tributing literature illustrating and describing three styles of the 
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Newgard combined water-proof globe and receptacle. This ap- 
paratus is designed with special attention to use in conditions of 
service where moisture must be contended with. 


GEORGE C. EWING has opened offices in the Board of Trade 
Building, 131 State street, Boston, Mass., for the sale of Nernst 
lamps and electric railway and lighting supplies. 


THE LUNKENHEIMER COMPANY opened its new Fairmount 
works on Saturday evening, October 25. Admission was by card, 
and a most enjoyable time was spent by those who were fortunate 
enough to be present. 


SARGENT, CONANT & COMPANY, Boston, Mass., has pur- 
chased the construction business of the Hawks Electric Company, 
of that city, together with the good will, stock tools, etc., apper- 
taining thereto, and will complete its outstanding contracts. 


THE JANDUS ELECTRIC COMPANY has just equipped the new 
department store of R. H. Macy & Company, in New York city, with 
1,300 enclosed are lamps. This is claimed to be the most extensive 
installation of enclosed arc lamps in any building throughout the 
world. 


N. A. CHRISTENSEN announces that the Christensen Engineer- 
ing Company, with whom he has been connected as superintendent 
since its organization and as consulting engineer, will hereafter 
manufacture his air compressors connected with air brakes ex- 
clusively. — 


THE HAINES & NOYES COMPANY is meeting with great suc- 
cess in placing orders for its “Hanoy Jr.” one-wire telephone. 
Messrs. Schlesinger & Mears, the New York managers of the com- 
pany, are located at 220 Broadway, and report large sales of this 
instrument. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., is meeting with continued success with its electric 
motor controller devices. The company’s perpetual catalogue will 
be sent to any ne upon application, and is an exposition of what 
is possible in the manufacture of high-class rheostats. 


THE OTIS ELEVATING COMPANY, New York city, has re- 
cently received contracts for the elevator and dumb-waiter equip- 
ment of the New Astor Hotel, New York city. The plant consists 
of seven electric passenger elevators, two electric servants’ eleva- 
tors, eleven electric dumb-waiters and three electric sidewalk lifts. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, Warren, Ohio, is presenting its friends with an elaborate 
souvenir of an embossed reproduction of the famous painting, en- 
titled “Diana’s Chase.” In addition to the picturesque adornment 
of the plague, there ıs a handsome reproduction of the Sterling 
special with the quotation that “This is the lamp that makes War- 
ren famous.” 


. JAMES S. BARRON & COMPANY, New York city, are the sole 

-agents for the Harloe self-tying insulators. These insulators are 
made in porcelain and glass for outside and inside construction for 
telephone and telegraph, electric light and. power purposes. These 
insulators can be put on with great rapidity, and their special con- 
struction doing away with the use of tying wires is making them 
very popular in this field. 


THE WESTERN ELECTRIC COMPANY, New York city, has 
just issued a handsome catalogue describing its exhaust fans and 
steel-plate blower equipments. Tables of dimensions are given with 
each type of apparatus and a number of half-tone reproductions give 
avery good idea of the appearance of this equipment. The bulletin 
also contains a number of illustrations and descriptions of motor- 
speed controllers and motor starters. This bulletin will be sent to 
any one upon request. 


EUGENE MUNSELL & COMPANY, New York city, has recently 
begun the manufacture of a mica chimney for incandescent gas 
burners, which it claims to have many advantages. This is known 
as ‘‘Warren’s Folding Interlocking Mica Machinery,” and applica- 
tion has been made for a patent on this unique and yet simple style 
of construction. The chimney is packed and sold flat like a sheet 
of paper, and it can be formed into a cylinder as easily, the edges 
interlocking as implied by the name. This makes it possible to 
clean the chimney when necessary, easily and thoroughly, by un- 
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locking and laying out fiat. Complete information regarding this 
will be sent to any one upon request to the company. 


THE UNION STEEL COMPANY, Pittsburg, Pa., will adopt elec- 
trical power distribution for its new mills. The power will be gen- 
erated by steam from the waste gases from the blast furnaces, and 
will be distributed in the form <f alternating current to rotary con- 
verters at the mills, where it will be used largely as direct current. 
The company has recently purchased from the Westinghouse Elec- 
tric and Manufacturing Company two 800-kilowatt, alternating-cur- 
rent generators, one 800-kilowatt, direct-current generator, and five 
rotary corverters. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., is bidding on a large amount of pole business this fall. 
This company has good facilities for the prompt shipment of cedar 
poles, and has arranged for special treatment from the freight de- 
partments of the carrying railroads. The Kellogg company subjects 
every pole to a rigid inspection before it is landed in the yard, and 
a high-grade stock of poles is thereby maintained. The company 
has a fine lot of six-inch twenty-five-foot poles, and suggests that 
these are ready at a true bargain figure. A complete stock of all 
other standard sizes is also carried. 


THE ELECTRICAL EQUIPMENT COMPANY, Monadnock 
Building, Chicago, Ill., has been awarded a contract for the com- 
plete installation of a lighting plant for the city of Washington, 
Iowa. The equipment includes a Westinghouse three-phase, sixty- 
cycle generator, direct-connected to an Ideal engine. Work is now 
under way and the plant will be in operation about January 1. The 
same company has also been awarded a contract for the complete 
installation of a water-power electric transmission plant for the 
Rouge River Light and Power Company at Rockford, Mich. The 
equipment includes two General Electric generators and various 
motors ranging in size from ten to fifty horse-power. This plant 
will be in operation about December 1. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, New York 
city, reports extensive sales of Roney mechanical stokers for the past 
month. Among the orders are the following: Carnegie Steel Com- 
pany, Homestead Works, twelve duplex stokers to replace those of 
another make, fifth order follows a large order given one year ago, 
total, 15,000 horse-power; Lackawanna Steel Company, Buffalo, 
sixteen duplex stokers (fourth order), 14,000 horse-power; Juniata 
Steel and Iron Company, Greencastle, Ind., ten duplex stokers; Con- 
tinental Tobacco Company, St. Louis, Mo., four duplex and one 
quadruplex stokers (third order); Atlantic Rolling Mill and Tin 
Plate Company, Atlanta, Ind., eight duplex stokers; Woodward & 
Lothrop, Washington, D. C., six duplex stokers; Merchants’ Heating 
and Light Company, Indianapolis, Ind., five duplex stokers; duplex 
and quadruplex stokers are also to be installed in the J. L. Mott 
Iron Works, Trenton, N. J.; American Locomotive Works, Sche- 
nectady, N. Y. (fourth order); Pennsylvania Railroad, Altoona, Pa. 
(tenth order); United States Lighting and Power Company, Wash- 
ington, D. C.; National Tube Company, Pittsburg, Pa. (sixth order); 
Pressed Steel Car Company, Pittsburg, Pa. (sixth order). — 


MR. H. M. SALMONY, 95 Mortimer street, London, England, 
has outlined a proposition, which in its magnitude is little beyond 
anything which the ordinary business representative has yet under- 
taken. He has been quite successfully representing several Ameri- 
can manufacturers in England and on the Continent of Europe. 
All his business, however, has heretofore been conducted by cor- 
respondence, and this he has found did not achieve as good re- 
sults as would be possible if there was on the spot an American 
representative to qualify the superior features of American made 
apparatus. His scheme is to establish in all of the large foreign 
countries an American electrical trading exposition where he 
would make an imposing display of manufacturers’ samples, and 
in this way thoroughly canvass desirable firms and central station 
electricians. Prior to his travels in the British Kingdom and on 
the Continent of Europe, it is his intention to visit the United 
States and come in personal contact with the prominent electrical 
manufacturers here. His purpose is to represent only one line of 
goods for an individual manufacturer of a particular kind. At the 
same time, he expects to cover the entire range of electrical goods 
and electrical machinery. Mr. Salmony expects to arrive in the 
United States in a short time. 


Electrical 


-eview 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA. 


VoL. XLI. No. 20. 


NEW YORK, SATURDAY, NOVEMBER 15, 1902. 


IssvUED WEEKLY 


ELECTRICAL 
REVIE W 


13 to 21 


Park Row NEW YORK 


BY THE 
ELECTRICAL REVIEW 
PUBLISHING COMPANY 
CHARLES W. PRICE... . PRESIDENT and EDITOR 
STEPHEN H. GODDARD . SECRETARY and MANAGER 


RUSSELL HOWLAND . GENERAL REPRESENTATIVE 
WM. HAND BROWNE, Jr.. . . TECHNICAL EDITOR 


WeresreRN Ovrice — 40 Dearborn Street, Chicago, Il. 
Lonpon Orrick— 42 Old Broad Street, London, E.C. 


TELEPHONE CALL (private branch exchange connecting 
all departments) — ‘‘21 Cortlandt.” 


REGISTERED CABLE AppRess — ‘‘ Electview,”” New York. 


To Advertisors 
CHanaes for advertisements should be in this office 
by Friday noon for the following week's issue. 


New ADVERTISEMENTS should be in the office not later 


than Monday noon to ensure publication in that week's 
issue. 


Subscriptions 
One Year, United States and Canada... . . $3.00 
One Year, Foreign Countries ........ 5.00 
Single Copies, each .........-.+e668 10 


Copies supplied for only one year back, each . . 8 


Professor Artemieff, of Rusia, has 
invented an armor for protecting electri- 
cians or others who find it necessary to 
work in the vicinity of high-pressure 
lines. This armor consists of a complete 
suit of woven wire gauze which the wire 
man dons when he goes to work. 

Professor Artemieff’s idea is good, 
theoretically, but it can hardly have much 
practical value. A pair of rubber gloves 
can be put on more easily, while the usual 
method of not providing any protec- 
tion whatever is even less troublesome. 
Moreover, the life of this armor would 
not be long, and there are few wire men 
who will tolerate the irritation produced 
on the cuticle by but one or two broken 
ends of wire. Why not make this armor 


of spun glass cloth? 


COLONEL JOHN JAOOB ASTOR’S GIFT 
TO THE PUBLIC. 


Colonel John Jacob Astor, in a letter to 
the Scientific American, dedicates all his 
patents on marine turbines to the public, 
in the hope that the development of this 
idea may bring the steam turbine to a 
high state of perfection. 

Colonel Astor’s turbine consists of a 
funnel-shaped outer shell or drum, hav- 
ing on its inner surface spirally arranged 
blades. Within this there is a solid axle 
carrying spiral blades set in the opposite 


direction. Both parts of the turbine re- 


_volve in opposite directions, and each 


drives a screw at the stern of the boat. 
By allowing the inner turbine and the 


outer case both to revolve, the speed neces- 


sary to ensure efficiency is cut in half. 

_The following advantages are claimed 
for this type of turbine: 
revolve, the weight for a given output is 
reduced; the steam efficiency is high and 
mechanical friction is much reduced. It 
is suggested that this type of turbine is 
suitable for central station work, as the 
armature and field of the alternator can 
be driven in opposite directions. This 
would improve the efficiency of the dy- 
namo and decrease the weight. 

Colonel Astor’s activity in public af- 
fairs is too well known to need comment. 
In the Spanish-American War he not only 
gave freely of his means, but he risked his 
life as well in the service of his country. 

By surrendering his rights in this case, 
he not only gives further evidence of this 
liberal spirit, but by throwing the con- 
struction of steam turbines open to com- 
petition he thereby greatly stimulates de- 
velopments in this important line of work. 
The gifts of the rich to the publie are 
often belittled by the saying that they are 
merely giving back what they in the first 
place took away. It is worth noting that 
this ungenerous comment does not apply 
to the gift of this invention to the public. 
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THE ROWLAND PRINTING TELEGRAPH. 
A description of the printing telegraph, 
invented by the late Professor Henry A. 
Rowland, will be found on snother page 
of this issue. This apparatus represents 
the results of years of work of that re- 
markable and indefatigable genius. 

In this system many beautiful physical 
principles are applied, through ingeni- 
ous electrical and mechanical devices. 
The system belongs to the synchronous 
class of telegraphs—that is to.say, it de- 
pends for its operation upon the exactly 
synchronous movement of parts at op- 
posite ends of a transmitting line. 

This synchronism is secured by using 
a small synchronous motor at the receiv- 


- ing end, which serves to overload or un- 


derload a direct-current motor which it- 
An 
ingenious damping-wheel prevents hunt- 
ing which might otherwise occur. 

The transmission of signals is effected 


self drives the receiving apparatus. 


: by an alternating current sent out over 


the line, and this serves at the same time 
to hold the receiving mechanism in syn- 
chronism with the alternator at the trans- 
mitting end. The alternating current 


passes through a emall switch or key 


_which is normally. closed but which can 


be opened by an electromagnet. 5 
OA commutator containing. fifty-two 
segments is connected to the transmitting | 
keyboards. The latter do not differ 
materially from the keyboard of an ordi- 
nary typewriter. Eleven of the segments 
of this commutator are assigned to each 
keyboard. In depressing any key, two 
contacts are made at the board, which 
allow a current from a local circuit to 
pass to the commutator and out through 
a brush which is revolving synchronously 


with the sending apparatus and which 


rubs on the surface of the commutator. 
Since two contacts are made, two momen- 
tary impulses of current will pass out 
through this brush, and each acting for 
a moment on the transmitter, will draw 
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its armature away from the stop, and cut 
out in this way two half waves from the 
line current. Each character is repre- 
sented by a certain combination of two 
half waves. | 

At the receiving end, this alternating 
current passes through the coil of a relay, 
and these constant pulsations act practi- 
cally as a continuous current, holding the 
armature of the relay in one position 
against the attraction of a spring. At 
that instant, when one of the half waves 
which has been cut out would pass 
through the relay coil, thie half wave 
being absent, the spring throws the relay 
armature over and closes a local circuit, 
and throws over the armature of a select- 
ing relay. This operation is repeated 
when another half wave is lacking. The 
closing in this way of two local. relays 
completes another local circuit through 
an electromagnet which, throwing up a 
small hammer, throws the recording paper 
against the printing type-wheel. This 
operation is effected through a commu- 
tator and revolving brush somewhat simi- 
lar to that used in transmitting the.signal. 
The type-wheel and brush are revolved 
synchronously by the driving motor, as ex- 
plained above. By various combinations 
of half waves, the printing hammer can be 
thrown up at any instant, and thus cause 
any desired character to be reproduced 
upon the paper. 

The fifty-two half waves are repeated 
four times per second. Thus each send- 
ing board can, if operated rapidly enough, 
send out four signals per second. As 
there are four sending keyboards, this al- 
lows sixteen signals per second to be sent 
out over the line in one direction. The 
system can be duplexed, making a total of 
1,920 signals per minute. The system 
has been used successfully over a line of 
550 miles, and it is thought that it would 
work perfectly without relaying over dis- 
tances of 1,000 miles. Professor Row- 
land, however, devised a method for auto- 
matically relaying his messages, and thus 
making the possible distance of transmis- 
sion much greater. An important feature 
of the system, which has been adhered to 
throughout, is the natural way in which 
it divides itself into distinct units. All of 
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the keyboards are identical, and all the 
recelving apparatus is similar. Any 
breakdown of one receiving or. trans- 
mitting set does not affect in any way the 
others, and by a simple method of un- 
coupling the defective part and replacing 
it with a new unit, the system is restored 
to its normal operating condition. 

The system is kept in adjustment, as 
far as the main line is concerned, much 
more easily than other systems. Since an 
alternating current is employed, con- 
densers may be used in series, and in this 
way prevent any harmful disturbance 
which might occur from earth currents 
or leakage from electric railways. 

The messages as sent out are printed 
automatically in page form, and are ready 
for distribution. 
and receiving set is equipped with a 


Moreover, each sending 


small recording device which prints the 
message on a strip of tape. 

The Rowland system has been adopted 
by the German Government, and is now 
being used in that country. If this sys- 
tem can be kept in operation without ex- 
cessive attention and care, it will probably 
be widely adopted. The method of trans- 
mitting messages is so simple—requiring 
nothing but the operation of a typewriter 
keyboard—that any one can learn quickly 
to operate this. The apparatus, however, 
is more or less delicate, and the adjust- 
ments required to keep it in an effective 
operating condition can only be made by 
one familiar with the system and its ap- 
pliances. 


The gas engine seems to be slowly but 
surely making its way in generating 
stations. This type of engine has recently 
been installed in a number of factories, 
not only in connection with a blast fur- 
nace, where it can be used with the great- 
est economy, but even where an inde- 
pendent gas-producing plant was re- 
quired. 

A striking feature of some of the 
plants will be the operation in parallel 
of direct-connected gas engine driven 
alternators; these engines here perform- 
ing the very work for which they were 
until recently supposed to be least 
suitable, l 
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THE SHUNT MOTOR. 

Electrical machines are looked upon by 
the lay observers as being wonderful and 
complicated mechanisms. Wonderful they 
certainly are, for no one as yet fully un- 
derstands the physical reactions which 
the electrical engineer makes use of. But, 
accepting as we find them certain phys- 
ical phenomena, the operation of many 
electrical] machines is explained in an ex- 
tremely simple way. 

Not only is the explanation of the oper- 
ation simple, but in many cases the de- 
sired end has been reached by eliminating 
all accessory apparatus and reducing the 
design of the machine to the simplest 
basis. 

This is beautifully illustrated by the 
shunt motor. In the early days the pos- 
sibilities of securing, by means of this 
machine, a constant speed were realized, 
but at that time the behavior of the ma- 
chine was not perfectly understood, and 
special contrivances for controlling the 
speed were thought necessary. This fol- 
lowed the practice found necessary in 
other branches of engineering. 

Careful experimental study of this type 
of machine soon showed that the desired 
end could be attained by a proper design 
of the machine itself, and that no gov- 
ernor whatever was necessary to secure a 
regulation in speed as close as that found 
satisfactory in mechanical engineering. 
Moreover, the type of machine which was 
found to give satisfactory speed regula- 
tion is that dictated by the considerations 
of a good design, both for reliability and 
efficiency. 

Let us consider briefly the reactions 
which take place in a shunt motor which - 
make this solution of the problem pos- 
sible. 

It need hardly be stated to-day that a 
shunt motor is in principle merely an in- 
verted shunt dynamo. The shunt dynamo 
is a self-exciting machine, with the wind- 
ing of the field magnet connected across 
the brushes. The armature is so wound 
that all of the wires lying on the surface 
are connected together, forming a closed 
loop. 

This machine, as already stated, can be 
used as a shunt motor. Let it be con- 
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nected to a suitable source of electrical 
potential, and let us assume that it is 
running. The potential will cause a cur- 
rent to flow through the field windings of 
the motor and through the armature cir- 
cuit, the former, of course, serving to 
excite the field. Its strength is deter- 
mined by the potential across the field 
windings and the resistance of the circuit. 
The current flowing through the arma- 
ture, however, depends upon another 
reaction. We have here an armature re- 
volving in a magnetic field. When the 
machine is used as a dynamo, electro- 
motive forces are set up in the wires on 
the armature. Will not the same reac- 
tion take place in the case of the motor? 
This is just what does happen, and each 
wire as it passes through the magnetic 
field has set up in it an electromotive 
force, and these are added together just 
as in the dynamo. 

A fundamental law of physics states 
that reactions set up always oppose the 
action which causes them. In the case 
of the motor we have a difference of po- 
tential applied to the brushes. This 
causes the current to flow through the 
armature. The passage of the current 
through the armature causes the latter to 
revolve in the magnetic field, and its 
motion in the magnetic field sete up elec- 
tromotive forces. Therefore, these elec- 
tromotive forces must oppose the flow of 
current. But Ohm’s law states that the 
current strength is determined by the dif- 
ference of potential effective in setting 
up the current and by the resistance of 
the circuit. In this case we have an elec- 
tromotive force applied at the brushes, 
and an opposing electromotive force set 
uv in the armature, and the effective elec- 
tromotive force will be only the differ- 
The opposing 
termed the 
“counter” electromotive force, and the 


ence between these two. 
electromotive force is 
current passing through the armature 
can be calculated, if this be known, by 
deducting the counter-electromotive force 
from the impressed electromotive force 
and dividing by the resistance of the 
armature. 

Faraday’s law states that the elec- 
tromotive force set up in a moving con- 
ductor is proportional to its speed and to 
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the strength of the magnetic field. We 
see, then, that in our motor the counter- 


electromotive force will be proportional to 


the speed, as the field will be practically 
constant. If the speed be high enough, 
the counter-electromotive force will be 
equal to the applied, and no current will 
flow through the armature. Of course, 
the motor will not run alone under this 
condition, as energy must be furnished to 
supply the losses. If, therefore, power is 
not supplied in any other way, the speed 
of the motor will decrease from that juat 


assumed, and with it the counter-electro-. 


motive force. This allows a current to 
flow through the armature. The greater 
the decrease in speed, the less the counter- 
electromotive force, and the greater the 
difference between this and the applied, 
and, consequently, the greater will be the 
current. The motor then runs at such 
a speed that the current passing through 
the armature develops just sufficient 
turning effort to keep the armature run- 
ning at that speed, doing ite work and 
supplying the losses. If additional load 
is thrown on the motor, this calls for a 
greater turning effort, and the motor will 
slow down until the increase in current 
is just sufficient to establish equilibrium. 

We stated above that the current pass- 
ing through the armature is determined 
by the difference between the applied and 
the counter-electromotive force, and by 
the resistance of the armature. If the 
armature resistance is small, a small dif- 
ference between the electromotive forces 
will be sufficient to cause the necessary 
current for any conditions to flow, and ıt 
then follows that a motor having a low 
armature resistance will vary but slightly 
in speed no matter what the load. 

The losses in a motor being made up of 
those due to the reversal of the magnetiam 
in the iron and those due to the resistance 
of the circuits, it is evident that the latter 
loss will decrease with the decrease in the 
resistance of the armature; and this ex- 
plains the point we made above, that that 
design of motor which gives a constant 
speed will be efficient. It should be 
stated here that we are not considering the 
losses in the iron. 

It is undoubtedly true that much of the 
success of electrical machinery arises 
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from the simple means used to attain the 
desired end, and the shunt motor is one 
of the prettiest examples of this. 


TELEPHONE EXPANSION AND ECO- 
NOMICS. 


- The stationery of a telephone company 
bears the following declaration of prin- 
ciples on the subject of expansion, which 
can be endorsed by all good citizens, ir- 
respective of politics: 


EXPANSION. 
It is the purpose of the management to extend the 


use of the telephone to every town, no matter how 
small, throughout its territory; and in all of the 
cities and towns, to put a telephone, at the most 
reasonable rates, within easy and immediate reach 
of every person whose income is sufficient to per- 
mit him to ride on street cars. 

It has never been shown that the cost 
of electricity is any exception to the gen- 
eral principle that two apples can not cost 
less than one apple, and this fruit which 
has held so important a place in human 
affairs from the incident in the Garden of 
Eden to giving Sir Isaac Newton the 
hint for the hypothesis of gravitation 
may also be applied to the telephone rates 
of to-day. o 

It bears no good to anybody for a tele- 
phone company to attempt to furnish serv- 
ice at less than cost, and it is essential to 
both the telephone companies and the 
public that this service should be done 
at a price which is reasonable and fairly 
remunerative under conditions of good 
management. 

Anything less than a remunerative 
price must detract from quality of the 
service and the condition of the appara- 
tus, both of which are to the detriment of 
the telephone subscriber. Moreover such 
losses must ultimately impair the capital 
invested and if such a method of doing 
business extends beyond a certain degree 
insolvency resulte, followed by the refusal 
of capital to invest in enterprises which 
should contribute to the good of a com- 


munity. 


When telephone systems have operated 
a few years longer, there will be accumu- 
lated information as to the cost of the 
service, but there is nothing more deceiv- 
ing to those new in the business than the 
expense caused by depreciation in the 
property and the necessity for renewals 
to keep pace with the march of invention, 
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The Ro 


HE writing telegraph system in- 
I vented by the late Professor Henry 
A. Rowland has been adopted for 
commercial purposes in Germany, and is 
now being tested with a view to its adoption 
in several other European countries. As 
is well known the system depends on the 
wave method, but the installation is com- 
paratively simple. The principal mech- 
aniam consists of a transmitting keyboard, 
the automatic message receiver or page 
printer, a home recorder or message duplj- 


cator, a transmitter, a synchronizer, be- . 


sides the necessary relays, alternators and 
connections. | 

Professor Rowland found that he could 
employ with advantage about 208 alter- 
nations of the current per second, and 
hence the fifty-two half waves employed 
will pass over the line in one-fourth of a 
second, that is, any group of waves will 
repeat itself four times each second. 

The operation of transmitting the cut- 
out wave signals over the line is per- 
formed on an ordinary Remington key- 
board. These keyboards are so con- 
structed that the keys can only be de- 
pressed at intervals, corresponding to the 


Day Allen Willey. 


of a small dynamo and has fifty-two seg- 
ments insulated from each other. There 
are four sets of segments, which are con- 


Mi 
WAN 
. Cy 5 


Earth 
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current causes the transmitter T A to draw 


back its armature A and thus break the 
dynamo circuit at P, which goes to the 


Station A 


Fic, 1.—DIAGRAMMATIC RRPRESENTATION OF THR SENDING APPARATUS OF THE ROWLAND 
' WETTING TELEGRAPH. 


nected respectively to the eleven contact 
springs of the keyboards K,, Ky, Ks, K. 


The remaining eight segments are some of 


them entirely insulated, while others are 


connected to devices for cutting out waves 


used for automatic signals, but which are 
not shown in the diagram. In other words, 


JF NIT NIS A 
4 4 6 8 W Í i 


Fia. 2.— DIAGRAMMATIO REPRESENTATION OF 


passage of fifty-six waves over the line, 
that is, at intervals of about one- 
quarter second. The locking device 
which times the depresion of the 
keys is called the “clapper” and un- 
locks the keys four times per second. 
Each of the four keyboards illustrated 
can only cut waves out of the group which 
is assigned to it. The manner in which 
this is done, and how the waves can be cut 
out near the point of zero current over 
the line, may be understood by a reference 
to the diagram. 

In Fig. 1, K, Ky, Ks, K, represent 
the four keyboards. Each keyboard is 
supplied with eleven insulated contact 
springs, 1, 2, 3,ete. To the frame of each 
keyboard is attached the negative terminal 
of a direct-current 110-volt circuit. When 
any one of the forty-one keys belonging 
to a keyboard is depressed, contact is 
made with some two of the eleven contact 
springs. The contacts made will be the 
combination which corresponds to the let- 
ter marked on the key C, which is a so- 
called commutator or “sunflower.” It ia 
similar in construction to the commutator 
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the segments are divided up so as to cor- 
respond with the groups of half-waves 
shown in Fig. 2. 
nected to the contact springs of keyboard 
K,, the group B to the contact springs of 
keyboard K,, etc. -Carresponding to the 


half waves between the groups, A, B, C, 


etc., there ‘are insulated segments which 
are'shown in cross-section in the diagram. 
A brush or trailer, ¢, travels around the 
commutator, C, in synchronism with the 
dynamo, D, being geared to its shaft. 
This trailer passes from the centre of one 
segment t» the centre of the next, while 
the current from the dynamo, D,. makes 
half a wave. When the brush is at the 
middle point of a segment, the current 
from the dynamo is supposed to be passing 
through zero value. 

If a key be depressed on keyboard K,, 
contact with the frame of this keyboard 
will be made with two of the contact 
springs, as, say, 7 and 11. When the 
trailer, sweeping around the commutator, 
reaches segment 11, which is connected to 
contact spring 11, the current from the 
110-volt circuit flows momentarily from 
the positive pole through the coil C of 
transmitter T, to the trailer ¢, from there 


to the segment 11, thence to tne contact 
spring 11, to the frame of the keyboard 
and back to the negative terminal. Thie 


The group A is con- 


relay and line, and at the same time the 
line is connected at N, to earth. Im- 
mediately, when the trailer passes off from 
segment 11 the spring S, pulls the arma- 
ture A back, completing the line circuit 
with the dynamo D. Thus, a half wave 
of group A (see Fig. 2) has been, cut out 
of the line circuit. When the trailer ar- 
rives at segment 7, the same operation is 
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repeated, because the contacts which are 
made at the keyboard continue for a 
period equal at least to the time that the 
trailer takes to pass over the eleven seg- 
ments which are connected to that key- 
board. 

In like manner the operators on key- 
boards K,, K, K, can cut out, by de- 
pressing some one key, and two waves 
from the groups of eleven which belong 
to them. An insulated segment is placed 
between each two groups of eleven waves, 
so that, in case the last half wave of one 
group and the first half wave of another 
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group is cut out, there will be an interval 
of a half wave between these occurrences. 
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small printing magnet, which, when ener- 
gized, causes the hammer or platen, h, to 


ANOTHER VIEW OF THE SENDING APPARATUS, THE ROWLAND PRINTING TELEGRAPH. 


This is found to be necessary for the 
proper operation of the main line relay 
at the receiving station. 

At the same time a message is being 
transmitted by the keyboard, a copy is 
being made on what is called the home 
recorder, which operates on the familiar 
principle of the “tape” of the stock quota- 
tion recorder; this can be utilized as a 
voucher for the accuracy of the operator 
and as evidence of the transmission of the 
message. | 

The method of receiving the wave sig- 
nals is illustrated in Fig. 3, which shows 
diagrammatically the combination com- 
mutator, the tongues and contact points 
of one of the four banks of the “selecting” 
relays, and also a part of the connections 
of the page printer. The combination 
commutator is made up of three parts 
or circles, C, C} C, Each of these 
circles is divided into segments of differ- 
ent widths, with insulation between ; £, 
fs, ts, are three brushes, or trailers, which 
sweep together around the commutator in 
the same time as the trailers on the send- 
ing and receiving commutatore, and, 
being on the same shaft with the type- 
wheel, turn also with it. These trailers, 
as they come to bear upon different com- 
binations of segments of the commutator, 
complete, together with contactes made by 
the relays of one of the four banks, cir- 
cuits which actuate magnets that print 
the character and shift the paper. Rì 
is one of the four “distributing” polarized 
relays. | 

The current, through its coil b, brings 
ita tongue against the back-stop S, and a 
current, through its coil f, brings its ton- 
gue against the contact point k. P isa 
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rapidly that the type-wheel may continue 
in constant rotation, although, being at- 
tached to the shaft by means of a epring, 
it may, momentarily, pause. X and Y 
are the positive and negative terminals of 
a 110-volt direct-ourrent circuit. The 
spacer, liner and back magnet, and the 
distributing relays which actuate them, 
are, for the sake of clearness, not shown 
in the diagram. 

A letter is now printed as follows: 
Two half waves having been cut out of a 
group of waves to which the bank of 
selecting relays R, belongs, two of these | 
relay tongues are thrown against their 
contact points, where they remain until a 
reverse impulse returns them to their 
back-stops. Suppose contact is made with 
the contact points a and h, then, after a 
certain time, the trailers ¢, and /, will 
have arrived on segments of the combina- 
tion commutator, which are respectively 
connected to the contacts a and h, and 
the trailer £ will then be in this case on 
the segment S. It ca a noted that the 
inside circle C, shows the position of the 
letters on the type-wheel corresponding 
to the combinations of segments on the 
combination commutator. The following 
circuits are now completed. The current 
starting from the positive pole X passes 
through the coil f of the “distributing ” 
relay K,, throwing its tongue against the 
contact k.. Thence it passes to the seg- 
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ment S and out through the trailer £ and 
into the trailer 4, thence into the seg 


strike the paper up against the rim of the 
revolving type-wheel. This is done so 
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ment a of the commutator connected to 
the contact pointa. From there through 
the tongue of the relay and by the frame 
of the relays of the bank to the tongue, 
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mutator are attached to coils of the polar- 
ized relays, not shown, which distribute 
current to magnets that perform the above 
function. 


If the operator at the other 
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making contact with contact point h, 
thence to the segment connected to this 
contact point A, and thence by the 
trailer 4 and its connection back to the 
nagative terminal Y. 
in passing, that all segments of -the 
combination commutator are connected 
to the contact points of the same 
letter of the bank of relays R, 

At the instant that the above occurs, the 
type-wheel, T, has turned into a position 
so that the letter engraved upon its rim, 
and which corresponds to the combination 
of segments a-h on the combination com- 
mutator, is just over the platen h. In 
this case the letter would be V. At the 
same time, contact being now made at 
k, acircuit is completed which makes the 
platen strike the paper up against the 
type-wheel, and so prints the letter. This 
circuit is from X through the coil of the 
printing magnet, P, to the contact k and 
back through the relay tongue to the nega- 
tive pole. At the instant, or just before, 
the platen h strikes the paper against the 
type-wheel, a contact is completed at N 
which permits a momentary current to 
pass through the coil 4 of the relay R}, 
thus returning its tongue to its back-stop. 

A further circuit, which is not here 
shown, is also automatically completed, 
which causes the paper to shift sideways 
under the wheel through the distance of 
a space between letters, that is, “spacing 
up” is automatically accomplished. In 
this manner thirty-eight characters may 
be printed. Three combinations as g-b, 
k-b, k-d, are reserved for spacing, lining 
and backing the paper at the will of the 
operator at the far end of the line. The 
segments a, y, b on the combination com- 


It may be stated, 


end of the line should neglect to send the 
“back signals,” which return the paper 
and attempt to print beyond the edge of 
the sheet, then the carriage will carry the 
paper back automatically when the end of 
a line of printing is reached. 

The type-wheel of the page printer, 
which reproduces forty-one characters, is 
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devised a mechanical “damper,” which is 
one of its most interesting as well as its 
most remarkable features, eliminating the 
“pumping” which would otherwise occur. 
Fixed to the shaft S of a single-phase al- 
ternating-current motor of small size is 
an aluminum wheel, in which is cut a 
small channel filled with mercury. If 
the speed of the rapidly revolving shaft 
and its wheel be subjected to oscillating 
increases and decreases, the mercury, on 


- the other hand, will tend by its inertia to 


revolve at a uniform velocity. A friction 
is produced between the mercury and the 
walls of the aluminum channel when 
their speeds are unlike. The oscillation 
or “pumping” is thereby dampened, and 
the rotation of the shaft becomes smooth 
and uniform. The device is simple but 
effective. 

The synchronizer itself consists of a 
small alternating, single-phase, four-pole 
motor of special design. The armature 
is made of four flat coils without iron, 
and has a diameter of about three inches. 
Synchronism is maintained by local cur- 
rents. The line current, of from thirty 
to seventy milliamperes, has only one 
function to perform, and that is to keep 
the two tongues of the polarized relay in 
constant vibration. In a novel method 
of making contacts one of these tongues 
is made to complete the local circuits 
which print the characters, while the 
other tongue serves to send positive and 
negative local currents through the coil of 
the synchronizer in a manner to preserve 
the synchronism. 

The station illustrated in the accom- 
panying photographs, it will be noted, con- 
tains four transmitting keyboards. Mes- 
sages can be multiplexed, as each operator 
controlling a special group of the four 
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of steel, being two inches in diameter. 
The other essential features of the printer 
comprise a carriage for the paper, de- 
vices for moving the paper to space the 
lines and letters, the printing magnet 
already described and the polarized or 
distributing relays. These are in sets of 
four, serving not only to time the contact 
of the paper with the type-wheel, but to 
control the movements of the paper. 

To establish the synchronism so essen- 
tial in operating the system the inventor 


into which the fifty-six waves are divided 
can send a signal every quarter second, 
the total capacity of the station being 960 
signals in one direction every minute. 
The average speed of a service of eight 
operators is 320 words with the Rowland 
system. At present the maximum dis- 
tance of transmission is about 550 miles, 
but it is expected to serve lines a thousand 
miles and over in length when certain im- 
provements being made to the apparatus 
are completed. 
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A Recent Advance in Electric Lighting. 


HE exceedingly poor efficiency of 
all of our illuminants has cauzed 
many inventors to endeavor to 

discover some improved method of light- 
ing. Probably the most important in 
this direction in recent years is that 
due to Dr. Walther Nernst. It ie well 
known that certain non-conductors at 
ordinary temperatures become conductors 
when heated, and if raised to a sufficiently 
high temperature will become very highly 
incandescent. 

Dr. Nernst, the inventor of this new type 
of incandescent lamp, was born in eastern 
Prussia. His early life was passed in the 
neighborhood of his birthplace, and did 
not differ from that of other German boys. 
His student work was done partly at 
Gratz, in Austria, where he was thor- 
oughly prepared for later work. The first 
scientific work of distinetion accredited 
to Dr. Nernst is embodied in his investi- 
gations with von Ettinghausen, this being 
a very complete study of a certain phe- 
nomenon analogous to the Hall effect. 
After this, he was associated with Ostwald 
and Arrhenius, at Leipsic, and was one 
of the founders of the famous dissociation 
theory which has done so much for phys- 
ical chemistry. 

Dr. Nernst was then called to Goet- 
tingen as an assistant professor, and be- 
fore long was raised to the first chair of 
physical chemistry ever founded, and waz 
made director of the new institute estab- 
lished for the study and advancement of 
this science. This laboratory was es- 
pecially equipped for his research work. 
While at Goettingen he refused a number 
of flattering offers, one of these being 
from Berlin. His work at Goettingen in 
developing the German school of physical 
chemistry is well known. 

One of the problems submitted to Dr. 
Nernst was that of determining the high 
light efficiency of the Welsbach mantle. 
In order to eliminate chemical action he 
attempted to raise the temperature of a 
rod formed of these rare earths to a high 
temperature, and study it while in this 
condition. His method consisted in plac- 
ing the rod between the poles of an in- 
duction coil and causing a discharge to 
pass through it. It was noticed here that 
the discharge took place more readily 
through the material than over the sur- 
face. This phenomenon had previously 
been observed by Jablochkoff with plates 
of kaolin, but this fact was not known to 
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Dr. Nernst at the time of these experi- 
ments. This effect of conducting the dis- 
charges was attributed by Dr. Nernst to 
the temperature of the rod, and to prove 
that. the rod became a conductor at high 
temperatures it was ‘heated externally, and 
his deduction was found to be good.. 

The next work carried out along this 
line was the substitution of a one-quarter- 
horse-power rotary converter for an in- 
duction coil in 1897. The only source 
of current at the university was direct, 
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and a rotary converter was used to convert 
this to alternating current, giving about 
200 volts at no load. This small machine 
had a peculiar characteristic. The arma- 
ture reactions were great, so that the ma- 
chine became very nearly a constant-cur- 
rent converter. This accidental feature 
of the work is claimed by Mr. H. Noel 
Potter to have probably been the means 
of showing that the Nernst lamp could 
be made a commercial success. 

As is well known, the Nernst filament 
has a negative temperature coefficient, and 
had it not been for this characteristic of 
the rotary, the filament would undoubt- 
edly have flashed out very quickly after 
being brought to incandescence, and this 
discouraging result might have caused the 
abandonment of the work. 

In 1898 Dr. Nernst’a work was brought 


to the attention of Mr. George Westing- 
house by Mr. Potter. Mr. Westinghouse 
quickly recognized the value of the work, 
and secured the patent rights for America. 
The firm of Ganz & Company, of Buda- 
pest, hold the patent rights for Hungary 


and the Balkan states, and the rest of 


Europe is controlled by the Allegemeine 
Elektricitéts Gesellschaft. The remain- 
ing portions of the civilized world are 
controlled by the Nernst Lamp Company, 
of London. | 

The first development on a commercial 
scale was carried out by the Allegemeine 
Elektricitéts Gesellschaft, but it prob- 
ably attempted to introduce the lamp be- 
fore it had been sufficiently perfected, and 
its unsatisfactory performance at that 
time has seriously retarded its introduc- 
tion in a more perfected condition in 
Kurope. The work there was carried out 
almost entirely with direct currents, al- 
though there seems to be no advantage in 
this system, and there are some decided 
disadvantages. 

The development of the lamp in this 
country is due to Mr. A. J. Wurts, with 
whom were associated Mr. Potter, Mr. 
M. W. Hanks and others. It was decided 
to develop but one standard filament—or 
glower as this is called—and to vary the 
power of the lamps by using as many of 
these as might be necessary. This method 
of work enabled the efforts to be con- 
centrated upon determining the proper 
method of manufacturing, maintaining 
and operating a single glower. Another 
point recognized in the development of 
the lamp was that the useful candle-power 
of any illuminant is only that which is 
emitted by the lower hemisphere, unless 
suitable reflectors are supplied. No at- 
tempt, therefore, was made to secure an 
upward diffusion of light. 

The Nernst lamp contains three 
primary elements—the glower, the ballast 
or regulating resistance, and the heater. | 
The glower is made by pressing through a 
die a dough formed of the oxides of rare 
earths, mixed with a suitable binding ma- 
terial. The porcelain-like thread thus ob- 
tained is then cut into convenient lengths, 
dried and roasted, and finally attached to 


the leading-in wires. 


In Dr. Nernst’s type of lamp, connec- 
tion was made to the glower by twisting 
a platinum wire several times around the 
ends. In attempting this form of con- 
nection, it was found that the glower 
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would shrink and draw away from the 
platinum, and that a satisfactory joint 
could not be maintained. This intro- 
duced a serious problem, which was very 
prettily solved by Mr. Hanks. A glower 
somewhat longer than will be used in the 
lamp is taken, and one end held in a 
‘lagging electric arc, an excessively high 
temperature not being desirable. The tip 
of the material fuses and draws it into a 
small globule. This is then drawn out of 
the are, and by means of an oxyhydrogen 
flame, a small particle of platinum is de- 
posited upon this globule, and the end of 
the glower is again inserted in the arc. The 
material fuses as before, as does also the 
platinum ; but the surface tensions of the 
two materials being different, the small 
' globule of platinum formed is slowly 
drawn into the larger ball of molten 
glower material. This drawing-in of the 
platinum takes place slowly and can be 
stopped at any stage by removing the 
glower from the arc. Since the platinum 
is more fusible than the glower material, 
it is a simple matter to weld a small 
platinum wire to the globule of platinum 


which is almost entirely enclosed in the 


glower material. This joint has the ex- 
cellent property of gripping the platinum 
more firmly as the glower material shrinks. 

The adjustment of the glower for the 
proper voltage is also performed very 
prettily. The material is so carefully pre- 
pared that the exact length needed for 
a particular voltage can be accurately laid 
off. The strip into which the platinum 
terminals are introduced ie rather longer 
than that required in the lamp. To adjust 
this to the proper length it is only neces- 
sary to hold it in the are, and as the 
oxides melt the material collects into 
globular form and slowly creeps up. the 
cylindrical portion of the glower. When 
the latter has been brought to the desired 
length, the glower is removed from the 
arc, and is then exactly adjusted for use. 
This work, of course, can not be watched 
directly, as the temperature is very high 
and the materials very bright. An image 
of the glower is therefore thrown, by 
means of a lens, upon a screen, and the 
whole operation watched there. This en- 
ables a very accurate adjustment of the 
length of the glower to be made, the 
glower being held in horizontal wheel 
which fixes definitely the upper terminal. 
When the image of the lower globule has 
crept up to a mark on the screen, the 
wheel is turned and removes the glower 
from the arc. 

This operation shows very prettily the 
relative efficiencies of platinum and these 
rarer oxides. The image of the globules 
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on the screen shows a dark centre for the 
platinum and a bright surrounding por- 
tion for the oxides, although these ma- 
terials must both be at the same tempera- 
ture. It was found experimentally that 
the efficiency of the glower was not im- 
proved by enclosing it in an exhausted 
globe. The effect of this so altered the 
characteristics of the glower as to require 
more ballast without a compensating in- 
crease in the luminous output. The ef- 
fects of inert gases introduced into the 
globe were also studied, but no appreciable 
gain was found, and as this construction 
necessarily introduced many complications 
and increased the expense of the lamp, it 
was decided to abandon any attempt to 
develop the lamp in this direction. 

The peculiar characteristic of the 
glower, which is shared to some extent by 
most electrolytes, necessitated the intro- 
duction of a compensating resistance 
which would have a large positive tem- 
perature coefficient and thus would pre- 
vent an excess of current from flowing 
through the glower, fusing it and destroy- 
ing it. To find a suitable regulating re- 
sistance necessitated a long and painstak- 
ing research, Many substances were 
tried, and among them common iron wire 
was found to be by far the best. Its cor- 
rective value, however, was still inade- 
quate. Finally, Mr. H. Noel Potter se- 
cured some pure iron wire and submitted 
this to test. ‘To hie surprise, he found 
that this sample of iron had corrective 
value far in excess of that of the samples 
which had been tried heretofore, and ıt 
was evident that if this resistance could 
be so constructed and protected as to give 
it a long life, the desired regulating re- 
sistance had been found. | | 

If this iron wire were not protected 
from the atmosphere, the many successive 
heatings and coolings would rapidly rust 
it away. The first suggestion, then, which 
would occur to any one would be to en- 
close the strip of wire in a globe and ex- 
haust the air. This construction, how- 
ever, would not answer, because of the so- 
called “Edison” effect which would then 
take place. This effect appears when the 
metal is rapidly heated and cooled in a 
vacuum. The metal contracts along its 
length and grows thicker, so that a loop of 
wire suspended in this way would soon 
contract until it occupied the shortest dis- 
tance between the two points of suspen- 
sion. Mr. Potter suggested enclosing a 
suitable length of wire in a globe, which 
was then to be filled with some inert gas, 
preferably hydrogen. This construction 
was tried, and the presence of the 
hydrogen was found to prevent this 
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Edison effect from taking place, and the 
wire remained unaffected indefinitely. 
The presence of the hydrogen, moveover, 
enabled the ballast—as this form of regu- 
lating resistance has been called—to be 
adjusted very accurately to correct for the ° 
decrease in resistance of the glowers. 
Since the change in resistance of the bal- 
last is a function of the temperature, and 
the temperature depends upon the rate 
at which heat can be conducted away from 
the iron by exhausting the globe, the rate 
of cooling of the ballast can be accurately 
fixed. In making this adjustment, the 
bulb containing the ballast, and which 
has been previously filled with hydrogen, 
is connected to an air pump, and a definite 
potential applied to the terminals of the 
iron wire. The bulb is then slowly ex- 
hausted until the desired current is 
passed through the wire. It is then 
sealed off, and the ballast is ready for use. 

The third essential of the Nernst lamp 
is the heater. Since the glower is not a 
conductor when cold, it must be heated 
in some way before current can pass 
through it. The heaters which had been 
used in Europe were coiled spirally 
around, but not touching, the glower, 
which itself was in the vertical position. 
This type of heater seemed undesirable, 
and an entirely new design was developed, 
which has proved to be perfectly satis- 
factory. The heater itself consists of a 
tube of porcelain wrapped with fine plati- 


num wire and then covered with some . 


non-conducting protective paste. The 
amount of platinum used makes this the 
most expensive part of the lamp. 

Two or more of these heaters are placed: 
horizontally just above the horizontal 
glower, and are in circuit when the lamp 
is turned on. The current paseing 
through the platinum wire soon brings the 
whole surface of the heaters to a white 
heat, and these in turn raise the tempera- 
ture of the glower until a current begins 
to pass. The passage of the current 
through the glower, of course, assists in 
its heating, and after this is started the 
glower very quickly becomes incandes- 
cent. In series with the heater is con- 
nected a small cutout which is operated 
by the current passing through the glower. 
The cutout is closed as long as the current 
passing through the glower is not suffi- 
cient to excite a small electromagnet 
which, by attracting a loosely suspended 
armature, opens the cutout. 

When these heaters were first con- 
structed, some difficulty was encountered 
in preventing a leakage of current through 
the heated porcelain tube. This difficulty 
was removed only after a quality of 
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porcelain had been found which did not 
become a conductor under the conditions 
of use. These tubes are the only porce- 
lain parts of the lamp which are now 
manufactured by the Nernst Lamp Com- 
pany. 

Another fault found in the earlier 
types of heater was caused by the unequal 
coefficient of expansion of platinum and 
porcelain. This caused a rubbing of the 
platinum across the hard, rough surface 
of the porcelain, and of course gradually 
wore this away. This trouble has been 


eliminated by making the tubes of soft 


porcelain. 

The cutout, which throws the heaters 
out of circuit after the glower has been 
heated, consists of a small electromagnet 
which is excited by the current passing 
through the glower. This attracts to it 
the loosely suspended armature, which, 
when the lamp is not burning, is drawn 
by ‘gravity so as to close the circuit 
through the heaters by small silver con- 
tacts. In some cases this loosely sus- 
pended armature is set in vibration by 
the opposing .forces of gravity and the 
electromagnet, the exciting current in the 


magnet being alternating, and it may, in 


some cases, vibrate sufficiently to produce 
an objectionable humming. This is now 
prevented by arranging the cutout mag- 
net so as to act at an acute angle with 
the force of gravity. In this way the 
Pinion of the armature is held firmly by 
both forces against its bearings, and 
there is little tendency for the armature 
to be set in vibration. In a more recent 
design a single-pole cutout has been found 
to be very effective. The small current 
required by the heater is easily carried 
by the pivot of the cutout armature. 

Some little difficulty was also met with 
in finding a suitable paste for covering 
the platinum wire of the heater. This 
must not only be a non-conductor, but 
must adhere firmly under the severe 
changes of temperature to which it is sub- 
jected. 

There are many small, minor details 
in the construction of the Nernst lamp 
which require attention, but the lamp is 
being steadily improved and simplified. 
In some of the simpler types of lamp, 
notably the single glower lamp, the meth- 
od of mounting the glower subjected this 
to a more or less uncertain tension. The 
leading-in wires, when in a normal condi- 
tion, lie in two small grooves in the porce- 
lain holder. The later type of holder has 
three grooves at each end of the holder. 
When placing in the filament of the lamp, 
the wires are laid diagonally in the outer 
grooves, the attachment plugs inserted in 
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the proper connections, and the leading-in 
wires tightened to hold the glower in 
place. Then the wires are slipped over 
into the central notches, thus giving 
sufficient play for the glower. 

In some cases, where a number of lamps 
are mounted on a single circuit, the cut- 
out mechanism is omitted and a third 
wire is carried to each lamp. This sup- 
plies the heating current. In lighting 
the lamps, the switch is closed which con- 
nects the heaters to the circuit. After 
the lamps have been lit, the starting 
switch is opened and this cuts out all of 
the heaters. This arrangement is par- 
ticularly suitable on shipboard and in 
other conditions where the action of the 
cutout might be uncertain. If the lamp 
is held in its normal position, the cutout 
will still operate, although subjected to 
considerable vibration. The effect here 
is simply to delay the lighting of the 
lamp. _— 

The blackening of the holder porcelain 
has been considered a serious defect of the 
lamp. This’ can be corrected by using 
a whitewash, with which the holder is 
coated. When this has become darkened, 
the deposit is easily scraped off, and an- 
other coating applied. However, an ex- 
amination of the lamp after it has been 
burning for some time will show that this 
deposit does not take place at points ex- 
posed to the high temperature of the 
glower. In other words, the deposit of 
platinum black takes place only in 
shadow, or points not directly exposed to 
the light from the glowers, and therefore 
this whitewash hardly seems necessary. 

It is not an easy matter to rate these 
lamps for efficiency. The distribution is 
so different from that of other types of 
illuminants that a comparison which does 
not consider this feature of the lamp can 
not be satisfactory. Practically all of 
the light is in the lower hemisphere. This 
is claimed to be a valuable characteristic 
of the lamp, as no reflectors are needed. 
A comparison of Nernst lamps of differ- 
ent sizes shows a slight increase in effi- 
ciency with an increase in size. This is, 
of course, due to the higher temperature 
at which the two or more glowers are 
maintained, as compared with that of a 
single glower; each glower helps, to some 
extent, to heat its neighbors. It is 
claimed that the Nernst lamp will give 
an equal illumination as compared with 
an incandescent lamp, for one-half the 
watt consumption. The quality of the 
light given by this lamp is also one of 
its strong points, as it approaches more 

nearly to that of diligat than any other 
artificial illuminant. 
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The glower is supposed to act as an 
electrolyte, though this has not yet been 
definitely proved, but the following obser- 
vations point to this conclusion. The 
glower consists of a mixture of oxides of 


the rarer earths, as it is found that a mix- 
ture acts as a better conductor than a 
single oxide. The material of the glower 
consists of two elements—the metal and 
oxygen. When a direct current is 
passed through the glower while in a 
vacuum, it becomes black and oxygen is 
set free. This black color will disappear 
when air is admitted to the heated glower, 
as the oxygen then acts as a depolarizer. 
Under this action of a direct current, a 
metallic tree is found to grow out through 
the centre of the glower. This, however, 
never reaches the opposite end of the 
glower so as to form a short-circuit. 

The engineers who developed the 
Nernst lamp have made a very careful 
study of light distribution. They have 
come to the conclusion that the most use- 
ful rays are those which are projected in 


‘a ‘vertical direction, as horizontal rays 


serve merely to dazzle the observer; and 
the aim has been to secure that distribu- 
tion of light which is most effective. They 
further distinguish between illumination 


and artistic lighting, claiming that they 


are two very different fields for work. 
When illumination, pure and simple, 
is desired, the lamps should be placed 
well above the line of vision, and the units 
should be so located as to distribute the 
light more or less umformly. In this 


` method of illumination, the Nernst lamp 


is found very effective, and its use has 
been increasing rapidly ever since it was 
first introduced. 

The Nernst lamp is being introduced in 
the United States under the active man- 
agement of Mr. Calvin W. Rice, second 
vice-president of the Nernst Lamp Com- 
pany, Pittsburg, Pa. 


American Institute of Electrical 
Engineers. 

At the meeting of the board of directors 
of the American Institute of Electrical 
Engineers, Friday, October 24, the follow- 
ing associates were elected: 


Victor Shaeffer Beam, Mark Brewer 
Beattie, John Richard Bainton, Curtis C. 
Collins, Frank Toulmen Copp, William 
Griffith Davis, Eugene Elmer Dudley, 
Walter Lowe Fairchild, Murray Charles 
Godbe, Coral Payne Goodby, Guthrie 
Gray, Frank Wells Hall, James Henry 
Hamilton, Harry Ariel Haselden, John 
Samuel Henderson, Edward Herbert, 
Julius R. Jacobson, Richard Harry 
Johnston, John MacCallum Jolly, Hall 
Farington Hoxie, Benjamin Needham 
Jones, Robert Clay Jones, Arba Vander- 
burg Joslin, Adolph Somers Kappella, 
John Leo Livers, Alexander Lodyguine, 
Rupert Thomas MacKeen, S. C. Medbury, 
Jr., William Nesbit, James Gillespie 
Blaine Replogle, Robert Julian Scott, 
Charles Leroy Stone, William Lawrence 
Waters, Robert Baird Williamson, Will- 
iam Allen Woolford. 
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Machine Tool. Progress—IV. 


more complete than that of the 
milling machine and none is more 
directly and effectively a labor saver. 
Primarily intended to reduce the cost of 
planing operations where parts are to be 
duplicated, it has also reduced filing oper- 
ations to a minimum, and its variety of 
form and application is extremely diverse. 
We have the plain machine with 
straightaway feed, with double and single 
heads and spindles disposed vertically 
-and horizontally to take the work of the 
planer in manufccturing operations. The 
shaper shares its work not only in dupli- 
cation of parts but in general and tool 
work with the various forms of column 
machines with both hand and power feed, 
while the die-sinking machine controlled 
by hand and the profiling machine and 
_cam-cutting machine controlled by a 
former have largely displaced the chisel 


P ona no system -of tools is 


and file and enormously reduced the cost. 


of manufacturing. 

It is beyond the space limits of these 
columns to show more than a few repre- 
sentative machines, as the list of good 
machines is very long. 

The importance and individuality of 
the milling machine field have led large 
manufacturers to make a leading feature 
of them, and in some cases their spe- 
cialty and exclusive product. We show 
an illustration of a Universal machine, 
manufactured by the Waltham Watch 
Tool Company. 

The Universal milling machine might 
well be called the universal machine, as 
there are few operations it can not per- 
form. It is, therefore, a prime necessity 
in the jobbing shop, and in the way of 
meeting requirements as a makeshift it 
may be said to be the important tool 
above all others. It can, on a pinch, sub- 
stitute for the lathe in many operations. 


Drilling, boring, gear and rack cutting, — 


die-sinking, keyway cutting, coarse thread 
cutting and even short turning come, in 
extremity, within its province. 

It is surprising to see how much work 
is done still in an old-fashioned, uneco- 
nomical way when we step out of the pure 
manufactory into the machine shop. | 

The most rare quality in the Yankee 
machinist’s make-up is patience, as it 
does not mix well with nervous aggressive- 
ness, consequently the time and expense 
of preparation as an investment, which 
in the early stages would figure as shop 


By Charles E. Hadley—Concluded. 


expense, deter the responsible ones from 
making thorough preparations for a job. 
An assortment of cutters costs more than 
a few planer tools, their selection and 
setting take more time, and the desire to 
begin the cut brings the same results as 
blindly jumping on a local train because 
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them the chips are falling—‘“man has it 
in the lathe or the shaper” when the 
piece should be in the annealing furnace 
and the man selecting or making the 
cutter to do the job in the milling ma- 
chine. 

On the other side, those familiar with 
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Back View, 86-INcH GEAR SHAPER, MADE BY THE FELLOWS GEAR SHAPER COMPANY, 
SPRINGFIELD, VT. 


it is the first to come along, and a few 
minutes later, contemplating with per- 
haps more than mental blasphemy from 
the stillness of the siding, the express 
whirl by which you might have taken by 
waiting ten minutes. It is natural for 
some of us to feel we must be doing some- 
thing, especially if a lot of hurry-up 
stockholders are impatient. So we tell 


the attitude of great and successful man- 
ufacturers have noticed how quick they 
are to adopt improvements in tools in a 
manner to shock the old-timer and glad- 
den the heart of the junkman. They know 
how to figure; they do not stand aghast 
at the cost of a fresh installation of ma- 
chinery and a new system of tools and 
fixtures, but immediately set to work cal- 
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culating the margin of saving on the 
contract and making practical compari- 
sons to see if it exceeds the interest on 
the investment. If it does the change 
takes place. 

Every little operation is open to this 
comparison, and the successful man, even 
where his equipment is very small, is 
working his head constantly on such prob- 
lems. 

The good machinist at the bench is, 
unconsciously almost, making all through 
his work such comparisons. From such 
mental effort springs the succession of 
improvements that are regularly decreas- 
ing the cost of production. When the 
regular type of machine is brought to 
practical perfection its specializing be- 
gins and devices are developed for ex- 
clusive application to certain operations. 
This is done for a twofold benefit. One, 
to apply the most direct and nearly auto- 
matic means to a purpose and, second, to 
eliminate the unnecessary elements of the 
more universal machine on the score of 
economy in investment. 

For instance, in small gear cutting in 
standard parts, the machine is made to 
take the particular piece of work and is 
entirely automatic, but at the same time 
comparatively inexpensive, as there are 
no adjustments, no gear combinations for 
graduation, no excess of dimensions. 
With all the development of tools com- 
paratively little has ag yet been done in 
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specializing anything but the larger 
fields. It takes a strong man to put be- 
hind him the temptation to equip with 
tools which, with a few additional parts, 
could be applied to other purposes than 
the one in view. And at the present 
writing it is undoubtedly wise in‘certain 
instances to leave open an avenue of re- 
treat. 

Volume of business dictates methods, 
and the factory equipment of a hand- 
vise and a file may, under certain cir- 
cumstances, be classed as bordering on 
the realm of wanton extravagance, until 
classification among the smaller estab- 
lishments shall warrant something fur- 
ther. Puck’s tramp, whose profession was 
picking blossoms off century plants, 


-would be warranted in providing himself 


with a labor-saving device for the work 
had he made a deal with his competitors 
to surrender other business for a mon- 
opoly in that line. 

As in the case of lathe development, 
the ultimate growth was underestimated 
in using the significant term screw ma- 
chine. So in the evolution of the planer 
the breadth of application of its modified 
operations was not anticipated when its 
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important descendant was named milling 
machine. The inserted tooth cutter, 
with its immense metal removing 
capacity, was certainly not so vivid an 
object in the mist of the near future as 
the millstone, whose similarity to early 
cutters has been noted. 

The product of the one was the by- 
product of the other, that was all. 

We have dealt with the two fundamental 
machine operations in touching upon the 
long list of modifications, special and 
otherwise, which has been evolved in this 
last quarter century of the age of steel. 

Nowhere is improvement in methods 
more noticeable than in the matter of 
portable conveniences. The flexibility of 
compressed air as a means of power trans- 
mission has brought into existence a wide 
variety of tools for operation upon pieces 
of work too heavy to be moved about 
economically. With a factory piped for 
compressed air from a central compressor 
plant many operations may be done by 
power in the way of chipping, drilling 
and riveting formerly done by hand 
through the medium of the hammer and 
chisel or Scotch drill. Incidentally, this 
ever ready supply of pressure comes in 
handy for other work; for the supply 
of a small hoist or crane; to furnish, 
through reducing valve, wind for forges 
or ovens. 
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The Collected Physical Papers of 
Henry A. Rowland. 

The volume containing the physical 
papers of the late Proféssor Henry A. 
Rowland is now nearly ready for distri- 
bution to subscribers. This has been 
edited under the direction of President 
Remsen and Professor Welsh and Pro- 
fessor Ames, and every effort has been 
made to present this as a suitable memor- 
ial to their colleague. The book contains 
about 750 pages, royal octavo, and the 
subjects treated cover a wide range. The 
memoir contributed by Professor Menden- 
hall serves as a biographical sketch. The 
great memoir on the mechanical equiva- 
lent of heat and the fundamental re- 
searches in magnetism are included. On 
the magnetic effect of electrical convec- 
tion, and on the value of the ohm, 
essays are included. The discovery and 
theory of the concave grating and 
a long series of investigations made 
in the field of spectroscopy are here 
given, as indeed are all the valuable con- 
tributions of Professor Rowland to physi- 
cal science. Orders may be sent to Pro- 
fessor Joseph S. Ames, Johns Hopkins 
University, Baltimore, Md. 
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An Electrical Testing Laboratory. 

It is unfortunately true that, although 
electrical measuring and testing instru- 
ments are reliable and accurate, there is 
a sad neglect on the part of operating 
engineers in checking and verifying their 
instruments. The reason for this doubt- 
less in many cases arises from the fact 
that the smaller stations do not see their 
way clear to employing experts who can 
undertake this work for them. Moreover, 
until this time there have been few places 
where electrical instruments could be sent 
for calibration or adjustment, except back 
to the makers. Now, however, a labora- 
tory fully equipped for all work of this 
kind has been established by the Lamp 
Testing Bureau. 

The bureau has secured three floors at 
14 Jay street, New York city, and has 
equipped these with the latest and best 
testing appliances that can be secured. 

The eighth floor contains the general 
offices and a general electrical testing 
laboratory, well equipped with portable 
instruments of standard makes, as well 
as instruments for more exact measure- 
ments. Among these may be noted 
potentiometers, by Wolff and Leeds & 
Company, Kelvin balances, an Anthony 
Wheatstone bridge, a Thompson double 
bridge, manufactured by Wolff, and a 
complete assortment of standard manga- 
nese resistances, manufactured by Wolff, 
ranging from 0.00001 to 100,000 ohms. 

For alternating-current measurements, 
besides a full equipment of portable in- 
struments of standard makes, there is a 
Rowland electrodynamometer, which is 
very convenient for certain work of this 
class. A Kelvin electrostatic voltmeter, 
mounted with a mirror and telescope, is 
here used as a reference instrument, and 
permits very accurate comparisons to be 
made between alternating and direct-cur- 
rent voltages. 

On this floor there is a small but well 
equipped chemical laboratory, where 
standard cells are prepared and such 
chemical analyses as may be required are 
made, Here also is found the standard 
photometer built by Leeds & Company 
from special designs drawn up at the bu- 
reau. This photometer is equipped with 
Lummer-Brodhun contrasting - photom- 
eter, and with an arrangement of mir- 
rors, by which the mean spherical candle- 
power can be obtained more quickly and 
easily than by the usual method. This 
photometer is furnished with the Hefner 
amylacetate standard and a pentane 
standard, with instruments for correcting 
these for atmospheric conditions, 

The seventh floor is arranged for test- 


‘frequently is condemned. 
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ing dynamos and motors of moderate 
capacity. Here recording wattmeters 
may be mounted free from vibration. A 
calorimeter enables the effect of tempera- 
ture on the accuracy of these instruments 
to be determined. This is arranged for 
testing motors through a wide range of 
temperature. On this floor there ia a 
battery with over 300 cells of accumula- 
tors, arranged in sets to give convenient 
pressures. These are used for testing all 
direct-current instruments. A small 
rotary converter on this floor can be run 
from the battery, furnishing alternating 
currents of any voltage within the range 
of the accumulators. This is used for 
calibrating and testing alternating-cur- 
rent instruments. 

The sixth floor contains the lamp-test- 
ing laboratories, where all commercial 
tests for efficiency, spots, vacuum, candle- 
power and life are made. Two photom- 
eters are provided for this work, each 
fitted with apparatus for quick and accur- 
ate comparison of lamps. The lamp 
racks for making life tests are arranged 
for all voltages. A specially wound 
transformer furnishes pressure varying 
by one volt from 100 to 150. Each rack 
has a particular pressure assigned to it, 
and in making a lamp test each lamp is 
placed in a certain socket. Whenever it 
is removed for candle-power measure- 
ments, it is returned to the same socket, 
so that any tendency of the filament to 
droop during the life of the lamp will be 
detected. The pressure for each lamp is 
adjusted by placing in series with it a 
small resistance, which adjusts it within 
a tenth of a volt. Current for the lamp 


_ tests is furnished by a motor-driven alter- 


nator, equipped with a reliable potential 


regulator which maintains a constant 


pressure independent of that supplied to 
the motor. 

In selecting lamps for testing, a small 
lot is taken from each barrel and care- 
fully examined for all defects. Should 
any one defect be found to occur fre- 
quently, one inspector is delegated to ex- 
amine all lamps for this one defect, and 
any barrel in which this is found to occur 
After inspec- 
tion, the lamps selected for life tests are 
sent to the testing laboratory, and there 
measured, rated and assigned to the 
proper racks. The value of this sys- 
tematic method of inspecting and testing 
lamps has been demonstrated by the 
marked improvement in lamps during the 
past seven years. 

The bureau will make and sell standard 
incandescent lamps for photometric meas- 
urements. Another convenient standard 
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which has been developed by the bureau 
is the lamp rated. for current. These 
lamps are very carefully measured after 
being seasoned, and the current con- 
sumption at a definite voltage is marked 
upon the lamp. It is intended to place 
this lamp in the socket of the lamp under 
test, and bring the voltage to that marked 
on the base of the lamp. The current 
then taken by the lamp is known, and this 
enables the ammeter to be checked, cor- 
recting at the same time the current taken 
by the voltage. The convenience in this 
method of checking the ammeter will be 
recognized by all who have made photo- 
metric measurements. The bureau will 
also make and sell standard cells. 

It has been thought that there was need 
for a laboratory such as that at the Lamp 
Testing Bureau, and its facilities are now 
placed at the service of the public. The 

‘bureau is ready to undertake commercial 

tests of electrical supplies of all kinds, 
conductivity of copper wire, capacity and 
inductance, hysteresis losses, insulatian 
resistance, cable testing, and calibration 
and rating of recording meters of every 
description, either at the laboratory or 
after installation. When the work can 
not be done at the laboratory, the bureau 
stands ready to send an expert to the spot, 
enabling companies to have tests made of 
their material after it is in place. This 
is an important point in testing cables 
and some types of meters. 


Lamp tests of all kinds will be made. 
Thus, a station can buy lamps on specifi- 
- cation, and the bureau will undertake the 
test of these lamps to see if the manu- 


facturer has adhered to his contract. - 


Last year tests representing 50,000 lamps 
were made at the laboratory of the Lamp 
Testing Bureau, and from these accurate 
rating of lamps for candle-power, life and 
value was obtained. The laboratory 
maintains a corps of experts which has 
been especially selected and trained for 
this work. 


Book Review. 


“American Municipal Progress.” Charles 
Zueblin. New York. Macmillan & Company. 
Cloth. 380 pages. 7% by 5 inches. Sup- 
plied by the ELEcrricaAL Review at $1.25. 

This book gives an interesting discus- 
sion of the progress which has taken place 
in this country in municipal control of 
public works. After discussing municipal 
sociology, the author takes up the ques- 
tions of transportation, public works, 


sanitation, public schools, public libraries, 
public buildings, parks and boulevards, 
public recreation, public control, owner- 
ship and operation. Some statistics of 
the principal American cities are given 
in appendixes. The book should be a wel- 
come one at this time to all interested in 
public questions. 
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Alfred H. Cowles. 


Alfred H. Cowles is the second son of 
the late Edwin Cowles, founder and editor 
of the Cleveland Leader. He was born 
in Cleveland, Ohio, in December, 1858. 
He attended the public schools in his 
native city, and later spent two years at 
the Ohio State University, making chemis- 
try and metallurgy his special studies. 
From here he went to Cornell University, 
and remained there four yeare, continuing 
the study of his specialties. At Cornell 
he was active in athletic circles, and was 
made captain of the varsity crew in his 
senior year. After leaving Cornell, Mr. 
Cowles spent some time in New Mexico, 
developing mining property owned by his 
father. 

For the past seventeen years his princi- 
pal work has been along the lines of metal- 


Mr. ALFRED H. COWLES. 


lurgical research and application. In 
connection with Eugene H. Cowles, his 
elder brother, he recognized the possibili- 
ties of the electric furnace and brought 
this to a high state of development, the 
two brothers being the pioneers in this 
work. | 

A company was organized and works 
were built at Lockport, N. Y., in 1886, 
where a large water power was available. 
Here much original research was carried 
on and many valuable substances discov- 
ered and processes developed and patented. 

The most important application at this 
time was in the production of aluminum 
alloys. Between 1885 and 1890 alumi- 
num was first offered for sale cheap in 
commercial quantities, principally as 
aluminum bronze. 

From the researches carried on at the 
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Cowles laboratory many important dis- 
coveries and inventions have been made. 
Among these we may note the discovery 
of calcium carbide. The commercial 
development of this business is due to 
Major J. T. Morehead and Messrs. E. N. 
Dickerson and Thomas L. Wilson, but 
the work is done along the lines followed 
by the Cowles brothers, by whom Mr. Wil- 
son was employed. The Union Carbide 
Company and the Electro-Gas Company 
are now licensees under the Cowles pat- 
ents. 

Another notable application of the elec- 
tric furnace was in the manufacture of 
carborundum. This substance was pro- 
duced in the Cowles furnace in 1884, and 
the process patented. This was some 
years before this material was brought 
out by Dr. Acheson, to whom credit must 
be given for introducing this valuable 
abrasive in the arts. 

Carbon bisulphide is now made in the 
electric furnace at Penn Yan, N. Y., by 
Edward R. Taylor, who was formerly con- 
nected with the Cowles company at Cleve- 
land. 

In 1889 and 1890 Dr. Redmond experi- 
mented for nearly a year at the works of 
the Cowles Syndicate Company, at Stoke- 
on-Trent, in England, using a Cowles 
furnace. The results of his work are 
shown to-day at Niagara Falls, where 
phosphorus is produced in the electric 
furnace. 

Commercially pure aluminum has been 
manufactured by the Cowles company, but 


work along this line has been suspended 


during litigation with the Pittsburg Re- 
duction Company. Mr. Chas. M. Hall, 
the inventor of the Hall process now used 
by the Pittsburg Reduction, spent some 
time at the Lockport works in experimen- 
tal work in developing his process. 

Undoubtedly, much of the remarkable 
progress of electrometallurgical processes 
for the last decade is due to the work of 
the Cowles company. It was the first 
to develop and apply the electric furnace 
on a commercial scale, and one important 
feature of its methods was in the use 
of the electric current for heating. This 
method of internal heating has been found 
necessary in many processes. : 

Personally, Mr. Cowles is very pleasant 
and unassuming. He is still active in the 
interest of scientific research, as well as 
the commercial development of electrical 
tests. 


—__~_ <> 
-A circular mil is a circle one one- 
thousandth inch in diameter. A wire 
one foot long and one circular mil cross- 
section is called a mil-foot. 
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The Tyneside, England, Tramways and Tramroads. 


(From Our Special Correspondent in Great Britain.) 


HE opening of the first portion of 
these tramways in September is 
perhaps of somewhat special in- 

terest as they are distinguished by one 
or two novel features, some of which 
more nearly approximate to American con- 
ditions of working. 

The district through which they run 
is of great industrial importance, as some 
of the principal shipbuilding yards and 
engine works in the country are situated 
along the route, there being besides a 
large resident population. The lines are 
now completed through Gosforth, Wall- 
send and Willington Quay to North 
Shields. 

When the Newcastle Corporation has 
completed the extension in Walker, which 
it has in hand, direct tramway communi- 
cation will be afforded along the whole 
length of the north bank of the River 
Tyne from Newcastle to North Shields. 

It would perhaps be convenient to draw 
attention to the distinction between tram- 
ways and tramroads, a tramroad being 


TRACK BEFORE BALLASTING, TYNESIDE, ENG- 
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the name applied in Great Britain to a 
tramway when laid on any ground other 
than public roads. In the Tyneside sys 
tem the tramroad, which runs from the 


residential quarter of Gosforth to Wall- 
send, is constructed on land owned by 
the company, and as there is no other 
traffic higher speeds are attainable than 
prevail in ordinary tramway practice. 
It is also found that even allowing for the 
cost of the land, the capital expenditure 
is lower than in the case of a tramway, 


equipment has been constructed by Messrs. 
Dick, Kerr & Company, Limited. The 
special work is of Messrs. Hadfield’s 
manufacture, their manganese steel being 
used throughout. 

The rolling stock at present consists of 
four bogie cars, each carrying 112 passen- 
gers and fourteen single-truck cars, having 
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since it is possible to dispense with a con- 
crete foundation and stone paving. 

On the tramroad portions of the line 
a special form of grooved rail, with a 
high check, has been adopted, the track 
being laid on wooden sleepers, as seen in 
one of the photographs. The tramroad 
consists of a single track with passing 
places located where the line crosses a 


public road and at points where the speed - 


would, in any case, have to be reduced. 
This is, I believe, the first instance in 
this country of a trolley line running on 
purely private land purchased by the 
tramway company. 

The tramway portion between Wallsend 
and North Shields, a considerable portion 
of which is double track, is of the usual 
construction, the gauge being four feet 
eight and one-half inches, and the distance 
between the centres of the tracks eight 
feet four inches. 

The overhead trolley wire, of 00 S. W. 
G., is of the special form shown in the 
diagram, which also shows the type of 
mechanical ear employed on the whole of 
the route except at curves where ordinary 
soldered ears are used. The perfect con- 
tinuity of the lower surface of the wire 
obtained by this system of suspension ena- 
bles the trolley to run much more 
smoothly than with soldered ears. 

The whole of the track and overhead 


a capacity of eighty passengers. They are 
all of the double-deck type with complete 
vestibule at each end. The bogie cars are 
provided inside with combined longitudi- 
nal and transverse seats, the four-wheel 
cars having longitudinal seats only. All 
cars are fitted with Tidswell’s lifeguards 
and both hand and electric brakes, the 
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latter being of the Newall magnetic type, 


the resistance in connection with which 13 
used in winter as a car heater. The great 


power of the brakes is demonstrated in 


the ease with which the heavy care can be 
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pulled up on the gradient of 1 in 11 at 
Chunk Bank, fear Wallsend. 

The bogie cars are provided with a four- 
motor equipment, each motor rated at 
thirty horse-power when running with a 
line pressure of 500 volts. The wheel base 
of the bogies is four feet, with twelve feet 
six inches between bogie centres, and the 
single-truck cars have a wheel base of six 
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auguration’ of the Tyneside power scheme 
last year by Lord Kelvin. It will there- 
fore suffice to say that electricity at a press- 
ure of 5,500 volts three-phase and a peri- 
odicity of forty cycles per second is trans- 
mitted by means of three-core paper-in- 
sulated cables to the various substations, 
from which it is distributed for tramway 


purposes at a pressure of 500 volts, con- - 
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the tramways. The capacity of each of 
these traction motor-generators is 500 
kilowatts. The synchronous motor is sup- 
plied direct with three-phase current at 
6,000 volts, and runs at 300 revolutions 
per minute. The continuous-current 
generator is compound wound for 500 
volts at no load to 550 volts at full head. 
In these substations the motor-genera- 
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feet six inches. Steel-tired wheels are 
used throughout. The car contract has 
been carried out by the British Westing- 
house Electric and Manufacturing Com- 
pany, the bodies having been supplied by 
Messrs. Geo. F. Milnes. 

The company has not found it necessary 
to build a power station, as it 1s able 
to obtain current from the Newcastle-on- 
Tyne Electric Supply Company’s Wall- 
send power station, and the Tynemouth 
Corporation’s power-house at North 
Shields. The former has already been de- 
scribed at length in connection with the in- 


tinuous current. One of the illustrations 
depicts the company’s substation at Gos- 
forth. 

This substation not only supplies cur- 
rent for the tramways, but also lights the 
district of Gosforth. The two small 
machines in the foreground are each of 75 
kilowatts capacity, and are double-ended, 
supplying a 480-volt, three-wire continu- 
ous network. The two larger machines 
are at present used for traction purposes 
only, although when the lighting load in- 
creases they will be used for this also, and 
further sets will be installed to supply 


tors and high-tension switch gear have 
been supplied by Messrs. Richardson, 
Westgarth & Company, of Hartlepool, and 
the low-tension switch gear by Messrs. A. 
Reyrolle & Company, of Hepburn-on- 
Tyne. It will thus be seen from the names 
of the various contractors that the equip- 
ment of the whole system is purely Brit- 
ish. 

The above description 1s confined to the 
line as already constructed, but further 
powers were obtained in Parliament last 
session for extensions in several directions, 
which will widen considerably the area 
served by the company’s system. 
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In conclusion, it may be pointed out 
that this system of tramways is one of the 
latest and most advanced phases of electric 
traction work in Great Britain, the tram- 
road portion being but one step removed 
from heavy electric railways in open 
country, this being the next step which 
every electrical engineer here is looking 
forward to. With the North Eastern 
Railway Company taking such decided 
steps to convert its steam lines to elec- 


tric ones, together with the several large 
municipal and privately owned elec- 


tric companies in the northeast cor- 
ner of England, served by the Tyneside 
Tramroads and Tramways Company, we 
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work well done at the most moderate out- 
lay; and would point out that by adver- 
tising, or by employing those who solicit 
employment, either directly or by agents, 
local authorities may deprive themselves 
of the services of electrical engineers of 
high standing and great experience. 
W. G. McMILLan, Secretary. 

Standard of Professional Etiquette for 
Consulting Electrical Engineers, as ap- 
proved by the Council of the Institution 
of Electrical Engineers, July 16, 1902: 

1. No consulting engineer should so- 
licit employment as consulting engineer 
verbally, by letter, by agent paid by com- 
mission or otherwise, or by any other 
means. i 

2. No consulting engineer should an- 
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have good reason for being thankful for 


the enterprise being displayed in that por- 


tion of our island. t 
Finally, I would record my thanks to 
Mr. C. H. Merz, of Newcastle-on-Tyne, 
who kindly supplied me with the material 
for this article. A. W. 
London, England, November 1. 
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Professional Etiquette. 


The following letter has been sent by 
the Council of the British Institution of 
Electrical Engineers to the clerks of some 
of the larger counties and boroughs: 


October 17, 1902. 

Sır—As it has come to the knowledge 
of the Council of this Institution that in 
several cases consulting engineers have 
applied for employment, and in others 
local authorities have advertised for con- 
sulting engineers, I am instructed by the 
Council to forward a copy of the code of 
etiquette in such matters that, in their 
opinion, ought to govern all those belong- 
ing to the Institution. 

I am also instructed to urge upon you 
the great importance of having electrical 


swer advertisements for consulting en- 
gineers. 

3. No consulting engineer should ad- 
vertise for employment. 

4. No consulting engineer should pay 
by commission or otherwise any one who 
introduces clients. 

5. No consulting engineer should re- 
ceive trade or other discounts, or surrepti- 
tious commissions or allowances in con- 
nection with any works which he super- 
intends. 

6. A consulting engineer who is also 
directly or indirectly interested in any 
contracting or manufacturing business 
should inform his client in writing what 
his connection is with such contractor. 
-T 
Notes on Laying, Repairing, Oper- 

ating and Testing Submarine 
Cables. 

This book, which has been prepared by 
Captain Edgar Russel, of the United 
States Signal Corps, under the direction 
of Brigadier-General A. W. Greeley, chief 
signal officer of the United States Army, 
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contains some valuable notes upon the 
construction, laying, repairing and opera- 
tion of submarine cables. Instructions 
for making joints are given, and the 
necessary apparatus for operating the 
cable is described in some detail. Some 
valuable hints on the care and adjustment 
of signaling apparatus are given. A 
chapter on cable testing describes the 
necessary instruments and methods of 
making tests for resistance of conductor, 
capacity and insulation resistance. The 
location of faults is considered briefly, 
and the most usual tests in this work are 
explained, with a description of suitable 
testing sets and the methods of using 
these. This includes measurements of 
electrostatic capacity by means of the tele- 
phone, determination of electric polari- 
ties, the Murray loop method and the 
Varley loop method of locating grounds 
or crossed wires, and the manner of locat- 
ing broken wires by means of a tele- 
phone. The last chapter in the book was 
prepared by Lieutenant-Colonel Samuel 
Reber, and considers factory tests, to- 
gether with a number of tables of elec- 
trical properties of submarine cables. A 
list of useful constants and formule is 
included in the book. 
> 


Certain Electrical Units. 


At the recent meeting of the American 
Electrochemical Society Mr. Alfred H. 
Cowles read a paper on “Certain Elec- 
trical Units,” in which some relation be- 
tween mass quantity and electrical quan- 
tity was suggested. The paper created 
considerable interest, although the rela- 
tions deduced by the author were thought 
to be simply accidental. The following 
are the data upon which Mr. Cowles’s de- 
ductions are based : 

If the atomic weight of hydrogen be 
taken as one, and the calculation is based 
on Dr. Edward’ W. Morley’s determina- 
tion of the weight of a litre or cubic deci- 
metre of hydrogen, 9.089873 = 0.0000027 


gramme, as given in Dr. Morley’s paper 


on the “Atomic Weights of Hydrogen and 
Oxygen,” in the “Smithsonian Contribu- 
tions to Knowledge for 1896,” we must 
then attribute to silver an atomic weight 
of 107.11. Lord Rayleigh’s determination 
of the electrochemical equivalent of silver 
is 0.001118 gramme per coulomb. This 
would make the electrochemical equivalent 
of hydrogen 0.00001043786. Under these 
premises the kilocrith Col, or 100 inter- 
national amperes for one sidereal day, 
liberates 1.00071 cubic metres under 
standard conditions of pressure and tem- 
perature. 

The metre is not exactly one ten mil- 
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lionth part of the quadrant of the earth 
from the pole to the equator. The most 
reliable data as to the distance from the 
pole to the equator, are the determinations 
made by Clarke in 1880, based upon all 
the ares of the earth that had been meas- 
ured up to that time. He found the dis- 
tance from the pole to the equator to be 
10,001,868 metres. Were we to correct the 
length of the metre in the light of this 
more reliable data, the cubic metre would 
then become a trifle larger, and the 100- 
ampere current would then give 1.00015 


cubic metres of hydrogen at 0 degree cen- 


tigrade at the pressure of the atmosphere 
at sea-level and 45 degrees latitude in one 
sidereal day. The sidereal day is 86,164,- 
091 mean solar seconds, and measures the 
true revolution of the earth on its axis. 
This agreement is so close that it is well 
within the limits of error of the deter- 
minations of the various constants, and it 
naturally raises the very important ques- 
tion as to whether the agreement is abso- 
lute or not. Taken in connection with 


the law of Avogadro and the valencies of © 


the elements, this agreement reaches to 
every element. Hence, if this connecting 
link could be proven fundamental and a 
necessary consequence of the dimensions 
of the various units involved, the periodic 
law of chemistry, the law of gravitation 
and Coulomb’s law of attraction between 
electrically charged bodies, could all prob- 
ably be brought within the scope of some 
broader generalization. 

The unit of quantity suggested by Mr. 
Cowles is very practical. It is easy to 
remember that 100 amperes for one day 
will free one cubic metre of hydrogen, un- 
der standard conditions of temperature 
and pressure, and equivalent quantities 
of all other elements. The name sug- 
gested for this unit is kilocrith Col. For 
those who use the English system of units, 
the pound Col should be convenient. This 
depends upon the fact that 500 amperes 
for one day will free one pound avoirdu- 


pols of hydrogen within one-half of one 


per cent. 


> 
ELECTRICAL NOTES FROM EUROPE. 
[By Our Special Correspondent.] 
. An interesting hydraulic plant is being 
installed in Saxony, in the centre of an 
extensive agricultural district, and cur- 
Tent will be used not only for lighting 
the different villages, but also to operate 
agricultural machines, and special oufits 
have been designed for the latter case. 
The plant is located in the town of Crot- 
torf, which is situated on the railroad 
leading from Magdeburg to Halberstadt. 
The town occupies the centre of the 
Oscherslehen district, which is covered 
with small villages, farms, refineries and 
various establishments. The region is 
fertile and the farms produce cereals for 


the most part. A single station has been 
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erected to supply the whole territory. It 
will use both hydraulic and steam power. 
The former is obtained from the fall of 
the Bode, which is a tributary of the Saal 
River. A neighboring coal mine, which 
is in operation, will supply the fuel at a 
small expense. The hydraulic plant 
utilizes a fall of about nine feet, which 
has a capacity of 160 gallons per second. 
Three turbines will be installed, each of 
185 horse-power. These will all be geared 
to a main shaft which drives the alter- 
nators; the latter one of the three-phase 
type. 

The steam plant has a horizontal com- 
pound engine of 250 horse-power. The 
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For the agricultural work, which is one of 
the interesting features of the plant, a 
type of rolling carriage has been designed 
which will contain the transformer as 
well as the motor necessary for operating 
the agricultural machines. As hand- 
labor is scarce in the district this appli- 
cation will no doubt be successful. 


The Barmen-Elberfeld-Vohwinkel sys- 
tem of suspended electric road, which was 
installed some time ago, seems to be 
meeting with favor according to the last 
reports. It will be remembered that in 
the Langen system, which is used here, 
the cars are suspended by rolling wheels 
upon a central rail which is held at a con- 
siderable height above the ground level 
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alternator, direct-coupled, is of the fly- 
wheel variety with a diameter of eleven 
fect. A second alternator of like con- 
struction will be driven by a 500-horac- 
power engine. The steam plant will be 
used during the periods of low water. 
The electric outfit has been furnished by 
the Helios Company, of Cologne. A 
7,000-volt transmission line will be used 
and the energy is to be distributed to 
twenty-seven different centres of popula- 
tion. The district supplied by the plant 
covers a radius of ten miles. In the small 
villages the voltage will be lowered by 
stepdown transformers, but in some of the 
larger ones there will be provided sub- 
stations containing rotary converters and 
storage batteries. In the more important 
localities the light and power circuits will 
have separate lines. The transformers 
for the small places will be placed in 
kiosks of corrugated iron or in pole-boxes. 


by an iron structure. The company 
which operates the road had an examina- 
tion made recently by a committee of ex- 
perts, and their report seems to be quite 
favorable. One advantage of the system 
is that the cars can go around very sharp 
curves at a ligh speed. Thus a curve of 
1,200 feet radius can be passed at a speed 
of 120 miles an hour. The method of 
suspension prevents the cars from getting 
off the track. Some tests were made to 
find the amount of energy consumed on 
the road. Over a distance of 9.1 miles, 
in which twenty-four stops were made, 
the results showed but 28.8 watts per ton 
—kilometer. The stations in this case 
were located 0.4 mile apart. The report 
favors the Langen system for high-speed 
lines and suggests the use of such a sys- 
tem suspended over the ordinary roads, as 
the cars can easily go around the sharp 
curves which are found here at a speed of 
100 miles an hour. C. L. DURAND. 
Paris, November 1. 
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The Electric Transmission System of 
the Snoqualmie Falls and White 
River Power Company. 


A water-power electric generating plant 
similar to that at Snoqualmie falls is to 
be constructed in the Stuck River Valley 
in the near future. Articles of incor- 
poration were filed recently at the state 
department, the incorporators being Chas. 
H. Baker, Thomas B. Hardin, Lester 
Turner, O. D. Colvin and Colonel G. 
Simpson. Mr. Baker is president and 
chief engineer of the Snoqualmie com- 
pany, and a merger is effected of the two 
companies, the new organization to be 
known as the Snoqualmie Falls & White 
River Power Company. 

The general plan on the White River 
power development by the Snoqualmie 
Falls & White River Power Company will 
be to divert the water of White River at 
a point in the southwest quarter of section 
35, township 20, north range 6, east, 
in Pierce County, state of Washington, 
and to convey the waters thus diverted 
through an excavated canal, a distance of 
about eight miles to Lake Tapps. The 
level of this lake will be raised until it 
occupies an area of about 5,000 acres, and 
will serve as a storage reservoir and 
settling basin. The outlet of this lake 
will be a short canal and tunnel connect- 
ing with a penstock on the brow of the 
hill overlooking the Stuck Valley. Steel 
pipes leading from the penstock will con- 
vey the water under a head of 450 feet to 
the water-wheels in the power-house at 
the foot of the hill; and from the water- 
wheels the water will escape through a 
short tail-race into Stuck River. The 
power-house will be connected in with the 
present Snoqualmie Falls transmision sys- 
tem by circuits about five miles in length. 

The intake at the point of diversion will 
be constructed of concrete masonry. The 
level of the river will be raised at this 
point in order to effect a full entrance of 
the water into the intake by the construc- 
tion of a submerged dam across the river, 
which will be continued to the intake in 
the shape of an earthen embankment de- 
signed to be higher than the river at any 
stage. There will also be constructed at 
the intake and in connection therewith, a 
set of gates for the purpose of discharging 
the water back into the river and in shut- 
ting the same off from the canal at any 
time it may be desired to do so for in- 
spection or repair purposes. 

The inlet canal throughout its entire 
length will be a thorough cut through 
earth and cement gravel. The canal will 
be twenty-five feet wide on the bottom 
with side slopes of 114 to 1 below the 
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water line, and 1 to 1 above the water 
line, and will flow five feet deep. The 
canal and intake are designed to discharge 
a volume of water equivalent to 60,000 
theoretical horse-power under 450 feet 
head. 

The contour of Lake Tapps is such that 
the raising of its level would overflow the 
lake at eight different points, but this is 
to be prevented by the construction of 
earthen dams at these particular points. 
Aside from these dams the only work to 
be done in connection with the reservoir 
is to clear about 1,000 acres of land 
around the lake, and to build a ditch to 
connect Church Lake with this storage 
reservoir. 

The outlet canal consists of a canal 
having the same design as the inlet canal, 
and the construction of a tunnel which 
is a prolongation of the outlet canal. 

The penstock is designed to receive the 
full discharge of the canal, and which will 
be constructed of concrete masonry. The 
penstock will have five outlets through 
which will be discharged the water to the 
different pipe lines. 

The present development contemplates 
the installation of one pipe line at pres- 
ent, sufficient in size to deliver 10,000 
horse-power. More pipe lines will be 
added as additional water-wheels are in- 
stalled. The pipe lines will be of rolled 
steel plates riveted together and sup- 
ported by concrete piers and anchored 
firmly to the earth. 

The power-house is designed to accom- 
modate a 50,000-horse-power installation 
of water-wheels, generators and acces- 
sories. The building will be erected in 
common red brick, although at present it 
will be erected in part only, sufficient to 
house a 10,000-horse-power installation of 
water-wheels and generators. As an ad- 
junct, there will be a machine shop 
equipped with a lathe, drill press, shaper 
and blacksmith’s forge, with the necessary 
accessories. There will be installed in 
the power-house two 3,000-kilowatt gen- 
erators and two exciters of the Westing- 
house type, directly connected to impact 
water-wheels of sufficient capacity to drive 
the generators under full load. 

There will also be erected, either separ- 
ately or in connection with the power- 
house, a transformer house in common 
red brick, and there will be installed 
therein 10,000 horse-power of raising 
transformers. 

A frame building will also be con- 
structed near the power-house for the pur- 
pose of housing the men who will operate 
the plant, and which will also contain a 
dining-room, kitchen and laundry; and 
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rooms for office, store and drafting pur- 
poses. 

It is expected that the development 
will proceed upon the basis of ultimately 
realizing 60,000 horse-power, but that 
machinery for 12,000 horse-power only 
will be installed in the generating station 
at the present time. There will be an en- 
tire works upon the same permanent and 
substantial lines as is in evidence at Sno- 
qualmie Falls. The new power will be 
available in Tacoma and Seattle in twelve 
months, and the estimated outlay is 
$1,500,000. | 

It is understood that there will be no 
further extensions at Snoqualmie Falls 
for a year or more, as it is Mr. Baker’s 
plan to reach Portland, Ore., with his 
lines, which the White River power will 
enable him to do with a saving of fifty 
miles of transmission. The Snoqualmie 
and White River plants will be run to- 
gether, and each will serve as a reserve 
for the other, the idea being for the 
former plant to carry the load in What- 
com and the northern cities, while the 
White River plant will supply Portland 
and the intervening cities lying to the 
south. 

The new industries established in Ta- 
coma and Seattle during the last twelve 
months are declared to have absorbed the 
entire spare power of the Snoqualmie 
plant, so that the company has recently 
had to decline applications aggregating 
3,500 horse-power in excess of its capacity 
until the new power is ready. 

It is reported, locally, that an industrial 
enterprise larger than any now existing 
in the Northwest will soon materialize 
at a point somewhere between Seattle and 


Tacoma, and that Mr. Baker’s new com- 
pany will furnish several thousand horse- 
power for its operation. 

The capital stock of the new company 
is placed at $2,000,000, divided into 
20,000 shares of $100 each. 
> 


Horse feat Preferred to Automobile 
Steaks. 


The soldier who was reading the bundle 
of old papers from the United States 
looked up and said: 

“Edison has invented an electric motor 


that he says will replace the horse.” 
Here another soldier remarked thought- 
fully: 
“Then it’s up to us to train our stomachs 
to digest iron, copper and wire.”—Judge. 
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Mica possesses the highest insulation 
resistance and the largest dielectric 
strength to be found. It requires 1,000 


volts to perforate a sheet one mil in thick- 
ness. Its chemical constitution is unaf- 
fected by high temperatures. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—IX. 


BY W. A. TAYLOR. 


Various different designs for ringing 
mechanisms have been made, but all suc- 
cessful ones are of the same principle as 
that shown and described. The main 
thing to be observed in such designs is to 
be sure and not have the permanent mag- 
net in the magnetic circuit of the electro- 
magnet. If that happens the ringer will 
not last long, for the magnet is soon de- 
magnetized and the apparatus is then 
worthless. Fig. 21 illustrates how this 
may happen. C ıs a coil wound upon a 
core D. This core is pivoted at the point 
P. The magnetic lines of force from 
the coil pass through the core of the coil 
separating at the point P, passing 
through the two legs of the permanent 


Fig, 21. 


magnet M and back to the core at 
the poles N and S. If a current 
passes through the coil the magnet will 
alternately weaken and strengthen the 
poles of the permanent magnet. For in- 
stance, if the terminal of the core is made 
a south pole, the N pole of the magnet is 
weakened and the S pole is strengthened ; 
on the next impulse, the S vole is weak- 
ened while the N pole is strengthened. 
The resultant of this alternate strength- 
ening and weakening will be that the 
poles gradually become neutralized. It 
will be found that the strengthening of 
the pole by one impulse will not be as 
great as the weakening of the next im- 
pulse. A ringer of this type may last a 
long time, provided that very heavy cur- 
‘Tents are not passed through it. | 
Fig. 22 represents another form of 
polarized ringing mechanism which is in 
Common use, and which is a very efficient 
arrangement. In this form the magnet 
M is magnetized with the two extremities 
of the same polarity, while the centre, 
marked S, is of the opposite polarity. 
The heads AB of the spool C are of iron, 
and therefore of the same polarity, nor- 
mally, as the ends of the permanent mag- 
net M. The armature is of the opposite 
polarity. The normal or permanent mag- 
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netic circuit passes through the two 
halves of the magnet M, from the point 
S, through the iron spool-heads A and B, 
the armature D and back to S. The 
magnetic circuit, due to a current, paases 
through the core of C, the head B, arma- 
ture D and head A, making a local cir- 
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cuit not passing through the permanent 
magnet, except to a very small extent. 
The magnet is so long and of such a high 
reluctance that it practically carries none 
of the lines of force created by the cur- 
rent in the coil. One drawback to this 
style of ringer is that it is difficult to 
get a high-wound coil without making 
the ringer too large or using a very fine 
wire for winding. The former is not 
desirable on account of the size, while if 
a very fine wire is used the ringer is too 
easily burnt out. 

Fig. 23 shows a form of ringer similar 
in design in which two coils are used. 
The action of this ringer is identically the 
same as in Fig. 22. The middle of the 
magnet is one pole, while the extremities 
represent the other pole. 

There is a modification of the polar- 


Fig. 23. 


ized ringer which is being used exten- 
sively for selectively signaling party lines. 
In this ringer the armature is biased, 
that is, held to one pole with a spring, as 
shown in Fig. 24. A pulsating current 
is used for ringing this bell. This cur- 
rent 1s explained in discussing the pul- 
sating-current generator. A current 
ringing the bell is unidirectional and 
pulls the armature against the one-pole 
pole, while during the interval of no cur- 
rent the spring pulls the armature back. 
If the current is of the opposite polarity, 
the only effect will be to hold the arma- 
ture tighter in its normal position. In 
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order to make these bells absolutely mute 
when the current, which is not to ring 
them, passes through, the pivot should 
not have any end play at all; if it does 
have any play there will be a rattling 
sound. The adjustment should be such 
that the end of the armature reste against 
one pole of the magnet while the, clapper 
does not quite touch the bell. 

Usually four telephones are connected 
to one metallic circuit where these biased 
bells are used. Two bells are connected 
on each side of the line and bridged to 
ground. In ringing these bells a positive 
pulsating current is sent out over one 
side of the line, which passes through the 
two bells on that side and to ground. As 
the two bells are connected opposite to 
each other, one will ring while the other | 
does not. If a negative pulsating current 
be sent out over this same side the other 
bell, only, will ring. In like manner, the 
bells on the other side of the line will 
ring, giving four different selections. 
This system is very convenient for party 
lines, as nobody except the party desired 
is called, consequently there is no mis- 
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taking of signals and not so much eaves- 


dropping. 
By Cable—Around the World. 


With the completion of the British 
cable from Vancouver to Australia a tele- 
graph circuit now encircles the globe. 
On Saturday, November 1, Mr. Chas. J. 
Glidden, of Boston, Mass., sent the first 
telegraph message around the world. The 
message was started from the telegraph 
office of the Postal Telegraph and Cable 
Company in the Hotel Touraine at 9.15 
A. M, addressed to Mr. Glidden, as fol- 
lows: 

Boston, November 1. 
Glidden, 
Boston, Mass., cřa Vancouver, 
British Cable to Australia. 
Around the World. 

It was transmitted as any ordinary 
telegram, taking its place with the regu- 
lar business of the several telegraph and 
cable companies, and was received in 
Boston by the Western Union Telegraph 
Company, at 12.35 a. M. Sunday, No- 
vember 2, thirty-nine hours and twenty 
minutes after the message left Boston. 
Three minor errors occurred in the trans- 
mission and the message as received in 
Boston read as follows: 


Southport (Australia), November 2. 
Gleddon, 
Boston, Mass. 
Armund the World. 
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Reviews of Current Engineering and 
Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


A Method of Determining the Conduc: 
tivity of Gases. . 


In this article Mr. F. Harms describes 
a new method of measuring the conduc- 
tivity of gases. One difficulty met with 
in using Geitel and Wilson’s method iz 
that of determining accurately the capac- 
ity of the charged body. The author 
avoids this source of error by employing 
a body whose capacity can be easily cal- 
culated from its dimensions. This is in 
the form of a hollow brass sphere, sus- 
pended by a parafined glass fibre. Another 
error is due to a leakage of charge from 
the charging apparatus to the electrom- 
eter. A specially designed switch avoids 
this trouble. Voltages ranging from fif- 
teen to seventy-one were used, and the re- 
sults of the observations are given in 
tabular form. In conducting an experi- 
ment the body is charged and the current 
which will maintain this constant is 
noted. From this the quantity discharged 
by the sphere is determined. Assuming 
J. J. Thomson’s figure for the charge of 
an ion, the results show that twenty- 
eight ions were created per second per 
cubic centimetre of the enclosing vessel. 
This had a capacity of 17,000 cubic centi- 
metres. The radius of the sphere was 
2.25 centimetres. The temperature at 
wltich the above experiment was made 
was eighteen degrees centigrade. When 
this was raised to twenty-five degrees 
thirty-three ions were given off. It is not 
yet certain that this increase was caused 
bv the change in temperature, but the re- 
sult was what might have been expected. 
Wilson’s results gave fourteen and nine- 
teen ions per second per cubic centimetre. 
The author checked his results by intro- 
ducing into the centre of the sphere a 
wire made radio-active by exposure to the 
air after charging. This caused a more 
rapid discharge of the sphere for several 
hours; after this the normal conditions 
were recovered.—Phystkalische Zeitschrift 
(Gottingen), October 1. 

a 
Prime-Movers and Their Ailments. 


This is a summary of the annual re- 
port issued by Mr. M. Longridge, chief 
engineer of the Engine, Boiler, and Em- 
ployers’ Liability Company. The grow- 
ing importance of the electric motor and 


of the World. 


oil and gas engines is exemplified by the 
fact that the space devoted to these is 


considerably greater than that dealing 


with accidents to the steam engine. In 
regard to the latter type of prime-mover, 
there is still a field open for improvement. 
Twenty-three per cent of last year’s 
breakdowns to engines insured by this 
company arose from the negligence of 
owners or attendants. Another twenty- 
three per cent arose from bad design or 
workmanship. Thirty-one per cent are 
attributed to effects of wear and tear, and 
twenty-three per cent arose from acci- 
dents proper or causes unasccrtained. 
For gas and oil engines sixty-two per cent 
of the breakdowns are attributed to ac- 
cidents from unascertained causes, twenty 
per cent to negligence, ten per cent to bad 
design or workmanship and eight per cent 
to wear and tear. Attention is called to 
the low range of stress under which crank- 
shafts fail, and it is suggested that the 
clasticians are right in their contention 
that in every case in which the material 
gives way it does so under shearing stress. 
This failure may be attributed in many 
cases to the very small fillets used in pin 
construction. It should always be remem- 
bered that these pins are subjected to 
alternating stresses, and when this is true 
abrupt changes in section affect the safety 
of the bar. A frequent cause of accident 
in gas engines has been the formation of 


‘ice in the cylinders, and a great deal of 


difficulty has been met with in getting 
builders to fit draining cocks to the water- 
Jackets. Another case of trouble in such 
motors is the lime deposited within the 
jacket. Motors and dynamos seem to 
suffer most from neglect on the part of 
the user, and until a breakdown has actu- 
ally taken place it is impossible to per- 
suade a proprietor to have such machines 
properly cared for. A case is mentioned 
where a three-phase motor, operating on 
a crane, was burned out under the start- 
ing load. Another similar accident oc- 
curred through neglect to provide a fuse 
for each of the three windings. Failures 
arising from the insulation of armature 
coils being worn through by rubbing are 
noted. In one case this seems to have 
arisen owing to the fastenings of the coils 


being unable to withstand the inertia 
forces resulting from changes in the 
angular velocity of the engine driving the 
dynamo.—Engineering (London), Oc- 
tober 17. a 
a , 
Electrothermic Manufacture of Steel. 


This article by M. Charles Bertolus de- 
scribes briefly the Kerrouse generating 
station in Morbihan, France, where power 
is generated for use in manufacturing 
steel directly from the ore by the Keller 
system. ‘This station was originally de- 
signed for manufacturing calcium car- 
bide. It uses a fall of about 550 horse- . 
power. The equipment includes four 
vertical turbines of 135 horse-power each, 
coupled through belts to two alternators 
of 200 kilowatts capacity each, and to 
two exciters. The Keller system for mak- 
ing steel electrically is described in de- 
tail. The furnace building contains a 
battery of electric furnaces for making al- 
lovs, a furnace room for making elec- 
trodes, and the main furnaces for the 
manufacture of steel. Each furnace con- 
tains two sets of two vertical electrodes, 
placed side by side, and respectively con- 
nected to the poles of a dynamo. The 
operation is regulated for each furnace, 
according to the character of the product, 
by raising or lowering, as may be neces- 
sary, one or the other of the electrodes. 
The use of four electrodes makes the 
operation continuous and allows a larger 
furnace to be used, as it has been found 
impracticable to make electrodes larger 
than a certain size. In the Keller system 
two operations are performed. The ore 
is first smelted, and the molten metal run 
out from the reducing furnace to a second 
furnace, where it is treated and reduced 


to steel. It was found impossible to pro- 


duce a finished product in one furnace. 
The smelting furnace is not dissimilar 
from an ordinary blast furnace. The 
ore and carbon are charged in at the top, 
the large electrodes of carbon are ar- 
ranged at opposite sides, and the heavy 


currents pass between these. ‘This heats 
first the. lower layer of ore and 
coke, and this finally ignites and 


the gases given off are burned. The 
ore is thus reduced, and finally the 
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molten cast iron collects on the hearth 
of the furnace. When this has reached 
a sufficient quantity, it is run out into 
a second furnace, and here it is subjected 
to a heavy electric current which reduces 
the cast iron to steel. The operation can 
be stopped at any time, as may be deter- 
mined by testing the material, so that any 
quality of steel can be produced. This ar- 
rangement makes the whole process con- 
tinuous. The following are the costs for 
material and energy at this point: Ore, 
delivered, ten francs a ton; coke, deliv- 
ered, forty francs per ton; price of flux, 
fifteen franes per ton; price of labor per 
day, three francs; cost of electrodes per 
100 kilogrammes, thirty francs; cost 
of the energy per kilowatt-year of 8,400 
hours, fifty francs. At these figures the 
cost per ton of steel is approximately 100 
francs. The quality of the steel obtained 
has been determined by careful tests, and 
has been found to be equal to that pre- 
pared in the usual way.—Journal de 
L’Electrolyse (Paris), September 1. 
ad 


The Canadian Power Company’s 
Development. 


The Canadian Power Company’s plant, 
which will be located on the Canadian 
side of Niagara Falls, shows considerable 
progress in the construction of its hydrau- 
lic works. Work was begun in September, 
1901. The tunnel which carries the 
waste water from the wheel to below the 
falls is 2,200 feet long, and when fin- 
ished will be twenty-five feet high and 
nineteen feet wide inside. It is lined 
throughout with seventeen inches of 
brick and concrete, except for 100 feet 
at the portal, where the lining will be of 
granite. The lower end of the tunnel de- 
scribes a curve 700 feet long and emerges 
below the falls at Table Rock. The feeder 
canal will be 300° feet long and 280 
feet wide, with a depth of thirteen 
feet at low water. The canal is faced 
with stone-cut masonry, as are also the 
wheel-pit, inlet and sluiceway walls. 
The construction of these works threat- 
ened to affect the intake for the 
Niagara Falls Park and River Railway 
Company’s plant, so that it became neces- 
sary to build out a new river front, thus 
ensuring this power-house its full supply 
of water. The penstocks leading down to 
the turbine will be ten feet in diameter, 
made of steel, except the .lower elbow, 
which will be built up of castings. The 
wheel-pit, when completed, will be 570 
feet long, 160 feet decp, and eighteen feet 
wide, inside measurements. The part 
now under construction has reached a 
depth of ninety feet below the surface. 
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The power-house will be of stone, 60 feet 
wide and 700 feet long, and will include 
all the offices. Two electric cranes of fifty 
tons capacity each will be provided. The 
first installation of machinery will con- 
sist of five 10,000-horse-power turbines, 
with generators of equal capacity. These 
will generate a pressure directly of 11,000 
volts, which will be transmitted to a trans- 
former house on the hill about half a mile 
away. ‘The transformer house will be 
equipped with twelve transformers of 1,- 
250 kilowatts’each, which are being built 
by the Canadian General Electric Com- 
pany. From here the current will be 
transmitted at 60,000 volts to Toronto 
and other Canadian cities. ‘The gener- 
ators are now being built by the General 
Electric Company, Schenectady, N. Y., 
and are of the inner revolving field type, 
three-phase, twenty-five cycles, 250 revo- 
lutions per minute. The turbines were 
designed by Escher, Wyss & Company, of 
Zurich, Switzerland, and are of the twin 
vertical Francis type, having an inward 
The weight of all moving 
parts will be carried by a water-balancing 
piston. There will be a thrust bearing at 
the upper decks. Each turbine will oper- 
ate under an effective head of 136 fect, 
and will use 885 cubic feet of water per 
minute. The shafting will bé of welded 
steel and hollow, except at the decks, 
where it will be of solid nickeled steel. 
The solid part will be fifteen and one-half 
inches in diameter, and the hollow parts 
three fect four inches in diameter. It 
is thought that these works will be ready 
to transmit power within eighteen months 
from date—Canadian Engineer, Novem- 


ber. 
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The Wireless Telegraph Expedition of 
the Italian Crusier Carlo Alberto. 


The Italian cruiser Carlo Alberto was 
assigned to Mr. William Marconi last 
summer by the King of Italy for exhaus- 
tive tests in wireless telegraphy. The ves- 
sel left Naples on the tenth of June, and 
sailed from there to England, where Mr. 
Marconi was taken on board. During 
the voyage, the apparatus for transmit- 
ting and receiving signals by the Marconi 
system was installed, and a long series 
of tests was conducted between the vessel 
and the Marconi station at Poldhu, Eng- 
land. The apparatus was then reduced 


to that of a simple receiving station, in- - 


cluding two Marconi receivers, with 
coherers of metallic powder, and a Morse 
recorder. Three of Marconi’s new mag- 
netic detectors were connected with a tele- 
phone and arranged as indicated in his 
paper describing this new instrument. 
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Aerial wires of the transmitting station 
consisted of four cables, suitably insu- 
lated, from which 100 thin, bare copper 
wires of tinned copper were suspended. 
The towers supporting this system were 
seventy metres high and sixty metres 
apart. The potential to which the net- 
work was charged was sufficient to pro- 
duce a spark thirty-seven centimetres long 


between one of the conductors and a copper 
wire put to earth. Messages were sent 
from the station at fixed periods during 
the day and night. The vessel left Eng- 
land on July 7, and sailed for Denmark. 
Communication was kept up throughout 
the voyage, but those received during the 
daytime were not as well defined as those 
received at night. These messages were 
transmitted across the whole of England 
and over the North Sea, a distance of 900 
kilometres. The vessel then passed 
around the north of Denmark and into 
the Baltic Sea. On the nights of July 
10 and 11 messages were received with 
certainty, although they passed not only 
across England, but across Denmark and 
the southern part of Scandinavia. On 
the night of July 12, while the vessel was 
at anchor at Kronstadt, signals were re- 
ceived in the telephone, but these were 
rather feeble. ‘To reenforce the signals 
a network of wires of thin, light and flexi- 
ble tinned copper was suspended between 
the masts of the vessel. With this re- 
ceiving system a series of “s’s” trans- 
mitted from Cornwall were heard in the 
telephone. The vessel then sailed for 
Kiel, receiving messages every night. 
Some difficulty was encountered, due to 
atmospheric discharges, but it was found 
that a suitable shunt circuit could be ar- 
ranged to exclude this disturbance. 
While at Kiel, messages were received 
at night continually and accurately, both 
by the detector and the coherer. The 
vessel then passed through the Kaiser 
Wilhelm Canal and sailed back to Eng- 
land, and thence to Gibraltar. On this 
voyage it was found that the maximum 
distance at which signals failed in day- 
time was about 1,000 kilometres. This 
applies to the energy then employed at 
the transmitting station of Poldhu. After 
reaching Caglairi, on the southern coast 
of Sicily, three historic telegrams were 
received from England. These messages 
were as perfectly written on the tape of 
the Morse machine as if the vessel had 
been connected by wire to the transmit- 
ting station. This voyage enabled Mr. 
Marconi to make careful studies of the 
effect of daylight upon the transmission 
of wireless messages. His explanation 
of this effect is based upon the photo- 
electric action of the sun in discharging 
negatively charged wires. This reduces 
the effective amplitude of the transmitter 
oscillations. The reduction seems to be 
proportionally greater the greater the 
amplitude, as it was not noticed especially 
with smaller amplitudes. Covering the 
wires with an insulating material was not 
found to be of any appreciable use.— 
Electrician (london), October 24. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Direct-Current [Machine Motors. 

Each succeeding year the inroads of 
the electric motor are apparent in every 
line of industry. Mills and factories 


once operated by one or more steam 
plants are now operated by electric 
motors. 


The advantages are numerous. 


APPARATUS. 


With the brushes once set the machines 
may be operated in either direction with- 
out perceptible sparking. This is an im- 
portant feature, particularly where 
motors must be frequently reversed, as in 


crane service or in the operation of metal- 
working machine tools. 


TweEnsty-Horse-Powtr SEMI-ENCLOSED MOTOR. 


Much belting and shafting have been dis- 
placed and with it the expense of mainte- 
nance. The cleanliness of the electric 
drive is another feature that in many 
lines of industry is very important. The 
most valuable feature, however, comes 
from the increased output, due to the 
possible speeding up of the machines 
and the promptness with which thev are 
started and stopped. 

The here illustrated are 
made either open or enclosed, as desired. 
The enclosed motor is dust and moisture- 
proof, and well adapted to service in 


places where an open motor would be im- 
practicable. 


machines 


The details and construction of these 
machines have received the greatest care 
The voke is of cast steel, having lamin- 
ated poles bolted into it. One advantage 
of this construction hes in the fact that 
the poles are accurately spaced and in 
perfect alignment with the armature. 

The shape of the pole lamin is such 
as to produce a slotted formation in the 
face of the pole. It also results in secur- 
ing a saturated effect in the face and this 
coupled with carefully proportioned 
windings, is largely responsible for the 
sparkless operation of these machines. 


iron plates. When the machine is in 


operation a constant circulation of air is 
set up in the large ventilating ducts 
through the armature, resulting in cool 
running. 

The windings, which are let into slots 
provided in the periphery of the armature 


Traree-Horse-Power Dustr-Proor MOTOR 


The field coils are machine wound. 
carefully insulated and mummified. They 
are slipped over the pole neck before bolt- 
ing in the pole and held firmly in place 
by the pole horns. When the field cur- 
rent exceeds fifty amperes the shunt and 


series coils of compound-wound motors 
are separately wound. 


coils, are made of either copper bars 
or wire, as best suits the require- 
ments. The coils are machine formed, 
and after being formed are thoroughly 
insulated with mica and other high- 
grade insulators. They are then baked 
in steam-heated presses, which removes 
all moisture and produces a perfect 


FIFTEES-HoRsE-PowkeR Motor DisMANTLED 


lhe armature core is built up from 
thin, carefully annealed sheet steel pos- 
sessing a high magnetic permeability. 
These discs are again annealed and then 
japanned and are mounted upon the shaft 
and held firmly together by malleable 


and very compact coil. The result 18 


a coil that is claimed to make injury al- 
most impossible and one which requires no 
further insulation when placed in position 
on the core. The coils of armatures of 
large machines are held in position by 


\orel 


y lg 
drive 
af th 
‘and 


Tl 


fron 


November 15, 1902 


wedges of hard, thoroughly dried wood, 
driven into notches provided near the top 
of the slots. The smaller armatures are 
banded. 

The bars of the commutator are made 
from pure, cold rolled copper. Each bar 


LER ih 
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is an exact duplicate of every other bar in 
machines of the same size and voltage. 
There is seldom any trouble with the 
commutator owing to the great care used 
in its construction. The mica insulation 
is made under the company’s supervision 
from carefully selected stock and wears 
uniformly with the copper. 

The brush-holder is simple and highly 
efficient, giving absolutely no trouble. It 
is of the reaction type; no adjustment of 
the brushes is necessary, and when they 
are once set the motor will operate in 


THtirty-Six-Inco LATHE EQUIPPED WITH MOTOR. 


either direction without sparking and 
under all variations of load. 

During construction these machines are 
subjected to rigid tests and a series of 
careful inspections, and when completed 
are run for a period of ten hours under 
full load. Every machine must fully 
comply with the specifications under 


MOTOR GEARED TO THIRTY-SIX-INCH LATBE. 
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which it is sold before shipment is made. 
The design of this type of motor lends 
itself to the conditions obtaining in di- 
rect-driven machinery. The machines are 
compact and made with either open or 
closed ends, the latter rendering the 
and 


motor moisture and dust-proof, 


393- 
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adapts it to service where an open motor 
would be impracticable. 

For places not usually dirty or damp 
the open type is recommended, for the 
reason that when ventilation is obstructed, 
as is necessarily the case in the closed type, 
the capacity of the motor is reduced by 
reason of heating limitations. It will be 
readily understood, therefore, that a closed 
motor for a service where power is con- 
stant would necessarily be of a larger size 
than an open motor for the same service. 
This is not true, however, for intermittent 
power service, such as for cranes, elevators, 
rolling mills, ete. Where the motor has 


an opportunity to cool between loads, a 
motor of the same dimensions as the open 
type being capable of readily handling 
the loads without being injured. 

These motors are designated as type N, 
manufactured by the Bullock Electric 
S Company, Cincinnati, 

10. 
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New Works for Manufacture of En- 
- gineering Specialties. 

The Lunkenheimer Company, of Cin- 
cinnati, Ohio, manufacturer of brass and 
iron goods and specialties for engines, 
boilers, ete., such as brass and iron valves, 


FRONT AND Back VIEW OF BrusH-HOLDER. 


whistles, injectors, lubricators, oil and 
grease cups, etc., on Saturday, October 
25, formally opened its new works to 
about 3,000 visitors and friends and is 
now moving from the old quarters on 
Eighth street. 

The buildings, of which there are five, 
represent an investment of over $300,000, 
consisting of the main building occupied 
by the brass department, with adjoining 
buildings for the iron department, brass 
foundry, power building and office build- 
ing; all are of pressed brick and steel con- 


Motor GEARED TO CoLD CUTTING Orr Saw. 


struction of modern type. They occupy 
about three acres of ground and have 
switching facilities; three acres addi- 
tional ground provide for future exten- 
sion of the business. 

These factories are located near Brigh- 
ton Station, in a section of the city called 
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Fairmount, within two miles from the 
centre of the city. It has been the aim 


of the company to construct the “model” 


plant in this industry, and many new 
and interesting features are noticeable. 

The main building, 130 by 180 feet, is 
of gallery style construction, with a centre 
area measuring 30 by 80 feet; is three 
stories high and built so that three more 
stories can be added without interfering 
with the operation of the business. 

The elevators and iron staircases are 
arranged within the centre area. All 
buildings are designed for 300 pounds per 
square foot floor load. The roofs are 
glass and clay tiling of Ludowici inter- 
locking type. 

A novel feature in the main building is 
the heating system, inasmuch as the hot 
air travels through the fourteen large hol- 
low columns, which support the floors 
around the area in the centre of the build- 
ing. These columns have openings on 
each floor to distribute the air; the bases 
of the columns are connected with a huge 
fan by means of tunnels under the base- 
ment floor. By this construction the 
usual galvanized iron air pipes are done 
away with and adds greatly to the sim- 
plicity of the building. 

The type of window used is a novel one, 
and has a blind arrangement that is of 
great advantage during summer weather. 
The foundry is equipped with modern ap- 
pliances, such as overhead track system 
for carrying material, smelting furnaces 
burning crude oil and many pneumatic 
appliances such as are used in the latest 
foundry practice. The general distribu- 
tion of power throughout the building is 
the latest. The source of energy ia a 
300-horse-power compound engine which 
drives a 240-kilowatt, three-phase, 220- 
volt, General Electric, alternating-current 
dynamo. The current is led off from a 
switchboard to the different parts of the 
buildings, where suitable motors (princi- 
pally attached to the ceiling) are pro- 
vided to drive the various lines of shaft- 
‘ing. .These motors are of the Westing- 
house and Gencral Electric induction 
type without commutators or brushes. 
The power from the motors to the shafts 
ig transmitted through what is known as 
the Renold silent chain gear, which per- 
mits of a very compact arrangement 
without noise and friction, thus dis- 
pensing with leather belts. 

The engine room is also provided with 
a large cross-compound, two-stage, Laid- 
law-Dunn-Gordon air compressor, which 
supplies compressed air throughout shops 
and foundry for driving pneumatic tools, 
hoists, ete. The boilers are of Babcock 
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& Wilcox pattern, with automatic stokers. 
The engine room, the floor of which is 
laid in mosaic tiling, is considered one 
of the handsomest in the country; the 
company manufacturing engine and 
boiler fittings -aimed to have a power 
plant strictly up to date and of handsome 
appearance. ° 

Bell telephones connect all departments 
to a central exchange which connects with 
the city lines, thus affording immediate 
communication from any point in the 
works. 

The illuminatipn is furnished by Nernst 
lamps. Owing to the arrangement of the 
lamps, the distribution of the light is ab- 
solutely even and without shadows. The 
lamps are so arranged that sufficient il- 
lumination is secured without providing 
each operator with an individual light. 

The office building is a three-story 
pressed brick structure, fifty by eighty feet, 
with modern equipment, the second floor 
being occupied by the drafting and 
engineering departments, the third, by 
advertising department, as well as a 
laboratory and photograph gallery. _ 

The business was founded in 1862 by 
the late Frederick Lunkenheimer, and has 
grown to large proportions, now employ- 
ing over 700 men. With increased facili- 
ties the company expects to extend its 
line and take up many new engineering 
specialties. 
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A Bench Filing Machine, 


The accompanying illustration shows a 
mechanical appliance which has been 


i 
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hand-sewing. Nine-tentha of the filing 
can be done by a machine like this instead 
of by the old, tedious hand-filing and in a 
fraction of the time spent in that manner. 
The machine occupies a space of six inches 
by six inches and may be placed on a 
bench alongside of any workman so that 
his filing can be done with the least loss 
of time. The speed of the machine is 800 
revolutions, giving the files 1,600 strokes 
per minute, which shows at once the 
greater rapidity with which work can be 
done than with the manual operation. As 
each stroke of the machine is mechan- 
ically exact it is claimed that the operator 
can not fail to get perfect angles and true 
flat surfaces, there being no tendency to 
round the edges as in hand-work. This 
ig a very important feature in die-work. 
The file travels vertically and is fitted to 
the spindle by a set screw and collar, and 
the table may be adjusted to the file at any 
angle. 

This machine is placed upon the market 
by the Kinsey-Burt Company, 136 Liberty 
street, New York city. 


——_—_+ <> 

The Manufacture of Incandescent 

Lamps. 

The Rooney-Westbury Electric Lamp 
Company, of 154 East Twenty-third 
street, New York city, has been incorpo- 
rated to manufacture all kinds of minia- 
ture incandescent lamps and atcessories. 

The use of these lamps in the last ten 
years has grown to very large proportions 
and a steadily increasing demand is ap- 
parent. These lamps are used for decora- 
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BencH FILING MACHINE. 


placed on the market and which finds a 
very great use in almost every machine 
shop. This machine is claimed to be as 
much a labor-saver and improvement over 
hand filing as is the sewing machine over 


tive purpose, for advertising in store win- 
dows, for lighting displays and for use 
in candelabra and wall brackets. These 
are also designed that they are used very 
extensively in multiple and series work. 
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Another type of miniature lamp is that 
used in telephone switchboard practice 
and annunciator systems for visual signal- 
ing. Still another type of lamp is that 
used in surgical and dental instruments, 
and this use of the electric lamp is be- 
coming very popular. It is claimed that 
at the present time there are 7,000 varie- 
ties of miniature lamps, and, as the field 
of usefulness of this class of lighting in- 
creases, a wider variation is very probable. 

The manufacture of miniature lamps is 


Riek e . 
one requiring very great care and attention, 


and while the large standard lamp is now 
more or less an automatic process—auto- 
matic machinery entering very largely 
into the building up of the apparatus— 


the miniature lamp is almost entirely a. 


hand-made product, demanding expert 


lamps with reflectors are also among the 
new designs made by this company. 

The president of the company, Mr. 
John Rooney, entered the electrical field 
in 1881, and was one of the organizers 
and president of the American Electric 
Light Company. He was one of the pro- 
moters of the Consolidated Electric Com- 
pany and the Sawyer-Man Electric Com- 
pany, all of which have subsequently been 
merged into the Westinghouse Electric 
and Manufacturing Company. 

Mr. Harry Westbury, who is treasurer 
and sales manager of the company, is well 
known to electrical men generally. He 
was graduated from one of the largest 
colleges in the west of England, and has 
had considerable experience outside of the 
electrical field. On coming to the United 
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Messrs. RooxnEY, MEADOWCROFT AND WESTBURY. 


labor and great skill in glass blowing, ete. 
Miniature lamps are now made as small 
as one-eighth of an inch in diameter, 
Which will actually burn and give a bril- 
liant white light. 

The Rooney-Westbury company is plac- 
ing on the market a number of novelties in 
the manufacture of miniature lamps. One 
is a double-filament battery lamp, so ar- 
ranged that it can be burned with both 
filaments at once, or each filament singly, 
giving either of two grades of illumina- 
tion. Another is a special form of minia- 
ture reflector lamp with a silvered bull’s- 
eye, more than doubling the candle-power 
for the same expenditure of current. Sev- 
eral ingenious novelties in automobile 


States, he entered the employ of the Gen- 
cral Electric Company, at Harrison, N. J., 
and was associated with Mr. W. H. 
Meadowcroft in developing and increasing 
the sales and uses of the miniature lamp; 
and after that gentleman resigned his 
position in 1899, conducted the commer- 
cial affairs of the above company until he 
recently resigned to enter the company 
with which he is now connected. Mr. 
Westbury is prominently identified with 
the developments in X-ray work, both in 
this country and Europe, and is an active 
member of the Reentgen Ray Society. 

Mr. John J. Rooney, the general man- 
ager of the company, is a graduate 
of the Polytechnic Institute, of Brooklyn, 
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and was one of the first students to take 
the electrical engineering course estab- 
lished in 1893 by Dr. Samuel Sheldon. 
Mr. Rooney has devoted himself to the 
study of many applications of electrical 
science and invention, and has done con- 
siderable research work in the storage 
battery field. He has also been very suc- 
cessful in the application of high-poten- 
tial electrotherapeutic work, and recently 
installed a large plant for this purpose 
in London. 

Mr. Francis J. Rooney, the secretary 
of the company, is a mechanical engineer 
and a graduate of the Polytechnic Insti- 
tute, of Brooklyn. He was for several 
years assistant manager of a large manu- 
facturing business in New York city, and 
subsequently the superintendent of an 
electrotherapeutic establishment, recently 
serving as private secretary to his father 
up to the organization of the present com- 
pany. 

Mr. William H. Meadowcroft, the vice- 
president, came to the United States from 
Manchester, England, in 1875. Mr. 
Meadowcroft entered the electrical field in 
May of 1881, when he became assistant 
and secretary to Major Eaton, then presi- 


` dent of the Edison Electric Light Com- 


pany. Mr. Meadowcroft cdntinued his as- 
sociation’ with the Edison company and its 
successors over eighteen years, having been 
engaged in the various departments, two 
years, having been spent in the legal de- 
partment: During the last six and one- 


half years of his association with the 
- General Electric Company, he devoted his 


entire time to the miniature and decora- 
tive lamp business, a branch of the lamp 
department which he originally started in 
1885. Mr. Meadowcroft also took part in 
the development of the Roentgen ray busi- 
ness of the General Electric Company 
from its commencement. He is possessed 
of an extensive acquaintance in the elec- 
trical field, and besides his active efforts 
in the practical work of the art, has con- 
tributed considerable literature to the 
study of electricity. In the summer of 
1899 he left the General Electric Company 
to go in the storage battery business with 
Theodore Bardell and Frank A. Perret, 
when the Perret Storage Battery Com- 
pany was organized. He has many finan- 
cial interests in other corporations, and is 
treasurer of the Foreign Patents Com- 
pany and cf the American Stone Company. 
l ag 

In the Ural district, Russia, for 1901 
was produced gold, 570 poods (2,052 


pounds); platinum, 380 poods (1,368 
pounds). | 


BY2 
Annual Convention of the Electric 
Storage Battery Company. 

The annual convention of the Electric 
Storage Battery Company was held in 
Philadelphia on October 13, 14, 15 and 
16, the session being held at the Colon- 
nade Hotel. 

On Monday, October 12,. the managers 
of the sales offices throughout the United 
States met at the factory and a tour 
through the works was made. 

A luncheon was served at the factory, 
after which the staff of the battery com- 
pany and the visiting managers of the 
sales department adjourned to the Colon- 
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day evening a theatre party was given at 
the Chestnut Street Theatre. 

On Wednesday papers were read by the 
different members of the staff. On 
Wednesday evening a banquet was given 
at the Germantown Cricket Club, Man- 
heim, Philadelphia. 

The banquet hall was almost completely 
filled by one large oval table, the surface 
of which was hidden ‘beneath a mass of 
choicest cut flowers and beds of ferns. 
Three electric signs, reading, “The 
E. S. B. Co.,” “1888”—“1902,” were 
placed on the walls, and a menu card hav- 
ing for its cover a small facsimile of the 
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These annual conventions of the staff 
of the Electric Storage Battery Company 
are not only most enjoyable in bringing 
together the different sales managers and 
the corps of engineers stationed through- 
out the United States, but have been 
found to be thoroughly instructive, and it 
is a feature that is looked forward to an- 
nually with growing interest, bringing in 
touch, as it does, the representatives and 
enabling them to discuss the numerous 
problems which are met with in their 
work in different localities. 

No small measure of the successful 


growth of the Electric Storage Battery 


MANAGERS OF SALES IN CONVENTION, COLONNADE HOTEL, PHILADELPHIA, Pa. 


nade Hotel, and after an address of wel- 
come by the president, Mr. Herbert Lloyd, 
papers were read by Mr. Charles Blizard, 
manager of the sales department; Mr. 
Walter G. Henderson, secretary and treas- 
urer, and Mr. A. B. Stoughton, general 
counsel of the company. In. the evening 
a reception was held by the president at 
his residence, which was attended by the 
visiting members and officers of the com- 
pany. . 

At the Tuesday session papers were 
read by engineers of the staff. On Tues- 


‘company’s price list, together with an 


embossed cafd bearing the Manheim 
Cricket Club’s design and the guest’s 
name, was at each plate. Between the 


various courses songs were rendered, 


and telegraphic despatches from Siam, 
Afghanistan, Turkey and the Sandwich 


Islands were received on a special wire. 


Brief addresses by the president, vice- 
president, secretary and manager of the 
sales department were made. 

Meetings were continued on Thursday 
until noon, when the convention ended. 


Company can be attributed to the loyalty 
and earnestness of the staff, in its several 
fields of work and its devotion to the 
company’s interests. 

A graceful tribute of persona] appre- 


ciation by his corps was made to Mr. 
Charles Blizard, manager of the sales de- 
partment, in the presentation to him of 
a handsome watch. 


te oe 

To solder a piece of carbon and a piece 
of brass together, copper the carbon with 
a battery, then attach the brass with soft 
solder. l 


CURRENT ELECTRICAL NEws 


DOMESTIC AND EXPORT. 


RAPID TELEGRAPHY—It has been announced that further 
improvements have been made in a system of rapid telegraphy, 
whereby telegrams are now transmitted from Pressburg to Buda- 
pest over one wire at the rate of 50,000 to 70,000 words an hour. 
A Vienna newspaper describes a despatch which it received by this 
process. This consisted of a strip of stiff parchment, like paper, 
bearing 230 words. There was an ordinary dash between the words, 
which were easily read. The message occupied fifteen seconds in 
transmission. 


LARGE TROLLEY MERGER IN CALIFORNIA—The largest 
trust deed ever filed in Los Angeles is that of the Edison Light Com- 
pany, of Evanston, Wyo., and Los Angeles, to the Los Angeles Trust 
Company and the United States Mortgage and Trust Company, of 
New York, for $10,000,000. It is proposed to issue 10,000 $1,000 
five per cent bonds, maturing in twenty years. Among the property 
included is the electric railroad line sixty miles in length between 
Los Angeles and Santa Ana, and other electric lines in nearly every 
county south of the Tehachapi Mountains. 


WESTERN UNION WINS MILLIONS IN SUIT—A Federal 
Court decision by Judge Thayer, St. Paul, Minn., has recently added 
very much to the value of Western Union Telegraph Company stock. 
Ten years ago the Great Northern Railway Company began suit 


against the Western Union Telegraph Company to oust it from the . 


right of way, and the case has been in court ever since. The line 
in question is 825 miles in length, and is valued at $2,500,000. The 
court holds that under the contract the Western Union company 
has a perpetual right of way, but that the railroad company is en- 
titled to compensation for the transportation of material used in 
the construction of the line. The decision is of the utmost impor- 
tance in view of the fact that the telegraph company has like con- 
tracts with all of the roads in the country. In touching on the 
attempt of the railroad company to oust the telegraph company, the 
court intimated that the action meant little less than confiscation. 
The opinion was concurred in by Judge Caldwell, and dissented to 
by Judge Sanborn. 


THE WORK OF THE SIGNAL CORPS—The complete report of 
the operation of the Signal Corps in the fiscal year ending 1902 
shows a very great increase in the number of telegraph lines estab- 
lished and the distances covered. As originally planned, the 
Alaskan telegraph system brought the territorial military posts in 
communicetion with each other. The line between Dawson and 
Fort Egbert has been completed, placing the American territory on 
the upper Yukon in direct communication with Skagway, so that 
telegrams can reach Washington in four days. The Canadian line 
between Dawson and Ashcroft has been completed, bringing the 
upper Yukon region of the United States in direct telegraphic com- 
munication with Washington and the commercial world. The com- 
pleted lines connect Fort Egbert, at Eagle City, with Dawson; Fort 
Davis, near Nome City, with Fort St. Michael; Fort Liscum, at 
Valdes, on Prince William Sound, with Fort Egbert, over what is 
popularly known as the ‘all-American route to the Klondike;” Fort 
St. Michael with Fort Gibbon, at the mouth of the Tanana River, 
the military post at Skagway with Juneau, the capital of Alaska, 
and Fort Gibbon with Fort Egbert, via Rampart. During the year 
covered by the report, the system of telegraph lines and cables in 
the Philippines was increased by 262 miles. There are thirty-one 
submarine cables, 1,326 miles long, and land lines 5,108 miles long, 
making an aggregate of 6,434 miles. Three different types of auto- 
mobiles have been tried for service in connection with telegraph 
trains and balloon trains—the electric, steam and internal com- 
bustion engine, respectively. 


NEW EAST RIVER BRIDGE DAMAGED BY FIRE—Shortly 
after five o’clock on the evening of Monday, November 10, a fire 
broke out in the construction shanty on top of the Manhattan tower 
of the new East River Bridge connecting the boroughs of Manhat- 
tan and Brooklyn, New York city. There was considerable lumber 


stored on the top of the tower, and the building itself covered an 
area of twenty by eighty feet. Besides a considerable quantity of 
lumber, it is thought that a large amount of inflammable material 
used in the construction and for the protection of the cables was 
involved in the blaze. The extreme height at which the fire burned 
continuously for about four hours made it impossible fer the fire- 
men to get a stream of water of sufficient volume to materially 
check the progress of the flames. The temporary footpaths and 
false work which were constructed in order to enable the cable 
men to carry out their work were burned away from their supports 
early in the course of the fire, and a large portion of this fell into 
the river, blocking traffic for some time. The damage to false work 
and loss of tools and construction shanty, it is estimated, will be 
between $75,000 and $100,000. The damage to the cables is hard to 
estimate, but it is very probable that a great deal of repairs will 
have to be made on all but one, that furthest north, with the possi- 
bility of entirely repairing one section of the southernmost cable, 
which was the centre of the flercest part of the fire. In all 
probability a great part of the steel work will also have to be re- 
moved and renewed, and a conservative police estimate places the 
damage at something like $50,000. The John A. Roebling’s Sons 
Company, which had a contract for building the cables, had almost 
completed its work, and was now engaged on the last process of 
banding in the eighteen and one-quarter-inch supporting cables. 
It has been at work on these since August, 1901. The repairs which 
will be necessary to the structure will delay its completion for 
some time. It is understood that no insurance has been carried, 
and the loss will probably fall upon the contractors. 


TELEPHONE AND TELEGRAPH. 


MONTGOMERY, ALA.—The Western Union Telegraph Company 
has bought out the Alabama Midland Telegraph Company, whose 
lines reach from here to Thomasville, Ga., along the old Plant 
System Railroad. . 


NEW YORK, N.. Y.—Plans have been filed for a fifteen-story 
brick office building for the New York Telephone Company. The 
building will be erected at 22 Cortlandt street, adjoining the present 
building. The cost will be about $500,000. 


MARION, IND.—Articles of incorporation of the Home Tele- 
phone Company have been filed. This is the company which is to 
construct a line connecting Gas City, Jonesboro and Marion. The 
incorporators are: Elam H. Neal, Fred Schrader, C. H. Holston, N. 
G. Woodward and K. V. Haymaker. 


NEW INCORPORATIONS. 


VINELAND, N. J.—United Water and Light Company. $200,000. 
Incorporators: John B. Reynolds, Arthur A. Holbrook and Harry 
B. Sweeney. 


TYLER, TEX.—Globe Telephone Company. $25,000. Incor- 
porators: S. F. Richardson, C. C. Crews, J. T. Harris, J. R. Adams 
and J. B. Cave. 

JERSEY CITY, N. J.—The United States Electric Company. 
$25,000. Incorporators: George C. Wilfong, Henry McDonough and 
Clarence Kelsey. 


SOUTH BETHLEHEM, PA.—The Fountain Hill 
Bethlehem Light, Heat and Power Company; $1,000. 
sumers’ Light, Heat and Power Company; $1,000. 


& West 
The Con- 


GOWANDA, N. Y.—The Gowanda Telephone Company. $25,000. 
Directors: E. C. Fisher, Joseph M. Congdon, Robert E. Congdon, 
Glenn M. Congdon, William H. Britton, Jr., Willlam A. Dietrich and 
William R. Smallwood. 


ALBANY, N. Y¥.—The Protective Third-Rail Electric Rail and 
Block Signal Company. $500,000. Directors: Denis A. Kennelly, 
H. F. Clinton, Henry Lehman, A. M. Lowry and Frederick Brother- 
hood, all of New York city. 
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ELECTRIC RAILWAYS. 


` ONEIDA, N. Y.—The authorities of Kirkland have granted] a 
franchise to the Oneida Railway Company for the construction of 
its lines through that town. 


: MONESSEN, PA.—The rights of way have been secured by the - 


Webster, Monessen, Bellevernon & Fayette City Railway Company 
for almost the entire line, and the work will be pushed as fast as 
possible to completion. 


ITHACA, N. Y.—The projectors of the new trolley line which 
will extend from Ithaca to Auburn held a meeting recently at 
Auburn, and it was decided to begin the work of surveying the 
route at once. The road will be forty miles in length. 


MORGANTOWN, W. VA.—Orders have been placed by the Mor- 
gantown Electric and Traction Company for the machinery and 
rails for the road, and plans will be prepared at once for a $100,000 
power plant. The road must be in operation by March 24. 


MEMPHIS, TENN.—The Gulf Shore Electric Railroad Company 
has been incorporated, and will build an electric line from Hender- 
son’s Point, on Bay St. Louis, to Point Cadet, the eastern shore 
point of Biloxi. It will be twenty miles in length and will pass 
Beauvoir. 


DENISON, TEX.—The Lehigh Traction Company, which in- 
tends to build an electric road from Atoka to Coalgate, I. T., 
has floated its bonds and now has all its funds ready to commence 
work. The line will be fifteen miles long, and will be completed 
within twelve months. 


YORK, PA.—The charter for the extension of the York County 
Traction Company’s new electric railway lines that will soon con- 
nect York with Harrisburg, has been filed with the county recorder. 
The proposed extension will take in Rossville, Newberrytown, Gilds- 
boro, York Haven, Dillsburg and Bowmansdale. 


ELMIRA, N. Y¥.—The contract for the construction of the 
Elmira-Waverly trolley has been signed, and work, it is stated, 
will begin before cold weather. The construction company takes 
over the issue of $400,000 in bonds in payment for its work, and 
the road will, with ten large cars, cost about $350,000. 


UTICA, N. Y.—Initial steps have been taken for the construc: 
tion of a trolley line from Rome to Boonville. Beginning at Rome, 
the proposed line would run to Westernville, North Western, Dunn 
Brook, Boonville, Talcottville, Martinsburg and Lowville. There is 
a possibility that engineers may be placed on the route this fall. 


WATERLOO, N. Y.—It is stated that the Geneva, Waterloo, 
' Seneca Falls & Cayuga Lake Traction Company has passed into the 
hands of another company, and that before next summer direct 
connection will be made to Auburn and Syracuse, with a possible 
extension of the line to Sodus. Philadelphia capitalists are the 
new owners. 


WILMINGTON, DEL.—The charter of the Delaware Suburban 
Railway Company, with a capital of $100,000, has been filed. The 
company proposes to construct a road connecting with that of the 
Wilmington City Railway’s extension at Stanton. The road will 
extend from there to Chesapeake City, through Newark, Elkton 
and other towns. 


COLUMBUS, OHIO—The Southern Fast Line Railway Company 
has been incorporated by the following gentlemen: C. R. Grant, 
Thomas L. Childs, Charles H. Wheeler, George W. Sieber and 
Robert Herzer. The proposed route is stated in the articles of in- 
corporation to be from Cleveland to Akron and Massillon, with the 
right to construct a branch to some point between Akron and Mas- 
sillon to Canton. 


ALBANY, N. Y.—The Brockport, Niagara & Rochester Railway 
Company has been incorporated with a capital of $500,000, to con- 
struct and operate an electric road forty-four miles long in Monroe 
and Orleans counties. The incorporators are: Frederick Beck, of 
Brockport; William Shields, of Waterville; S. J. Spencer, J. L. 
Bock and Stephen J. O’Gorman, of Buffalo; John Helling, of 
Rochester; Samuel W. Smith, of Holley; G. L. Smith, of Glade 
Run, Pa. The terminal of the road will be Rochester and Medina. 
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CINCINNATI, OHIO—The Norwood, Oakley, Madisonville & - 
Red Bank Traction Company has been organized with a capital of 
$100,000, to construct a line from Norwood to connect with the 
Cincinnati & Norwood and the rapid transit route at Oakley, and 
with the Cincinnati & Oakley route. It is designed to cross the 
Madisonville line, and at Red Bank will connect“with the East End 
route and the several Milford lines being projected. The incor- 
porators are: David Davis, Peter Eichels, L. M. Strafer, Benjamin 
W. Harrison and A. E. Carr. 


PERSONAL MENTION. 


HON. CHARLES A. MOORE, of Manning, Maxwell & Moore, Nev 
York, will sail for Europe November 18, to spend the winter with 
his family in the Old World. 


MR. J. F. COLE, of the Stanley Electric Manufacturing Com- 
pany, Pittsfield, whose local offices are in New York city, has re- 
turned from an extensive trip abroad. 


MR. R. T. LOZIER has been elected to the managership in the 
American Institute of Electrical Engineers left vacant by the elec- 
tion of Mr. C. F. Scott to the presidency. 


MR. J. W. YOUNG, secretary of the Allis-Chalmers Company, 
whose New York offices are in the Broad Exchange Building, is to 
leave shortly for England, to assume the managership of the com- 
pany’s London office. He will be succeeded in the United States 
by third Vice-President Seaman. 


MR. C. A. SANDERS, secretary of the Marshall-Sanders Com- 
pany, has just returned from a Canadian trip. Mr. Sanders visited 
all the chief Canadian cities and spent some time in Montreal. He 
was kept very busy during his stay in Canada and could have made 
use of more time had opportunity been afforded. 


MR. F. L. MARTIN, who so successfully handled the advertising 
of the Kellogg Switchboard and Supply Company for the past year 
and a half, has severed his connection with that company and has 
assumed charge of the advertising for the Stromberg-Carlson Tele- 
phone Manufacturing Company, Rochester, N. Y., and Chicago, Il. 


MR. GEORGE F. PORTER, who was for ten years secretary and 
treasurer of the National Electric Light Association, has accepted 
the office of manager of sales for the Atlantic Insulated Wire and 
Cable Company, of Stamford, Ct. Mr. Porter’s headquarters will 
be at 120 Liberty street, New York city. Mr. Porter had been asso- 
ciated with Mr. W. R. Brixey, manufacturer of Kerite wires and 
cables, for the past two years. 


PROFESSOR SIDNEY HOWE SHORT, who died recently in 
London, England, was buried at Woodlawn Cemetery, Tuesday, 
November 11. Services were held in the Church of the Messiah, 
East Thirty-fourth street and Park avenue. The special train 
which was provided for friends to accompany the family to the 
cemetery left the Grand Central Station about 3.45 p. M., return- 
ing after the body had been placed in the receiving vault at Wood- 
lawn. 


MR. W. H. STOCKS, who has been master mechanic of the 
Chicago, Rock Island & Pacific Railroad for several years, has re- 
signed from that company to accept an appointment as representa- 
tive of the Gold Car Heating and Lighting Company, New York, 
Chicago and London. Mr. Stocks has been associated with the 
mechanical department of the Minneapolis & St. Louis Railway, the 
Great Northern Railway and the Chicago, Rock Island & Pacific 
Railway for twenty-five years, during which time he has worked 
in almost every capacity. 


MR. W. P. McKENZIE, formerly manager of the New York 
office of the Harrisburg Foundry and Machine Works, Harrisburg, 
Pa., has entered into a copartnership with Mr. A. B. Quarrier. The 
copartnership will act as exclusive agents for the Harrisburg com- 
pany in New York state as far west as Rochester and Olean, and 
in New Jersey as far south as Trenton, and also in the state of 
Connecticut. The name of the new firm will be McKenzie & Quar- 
rier and in addition to the Harrisburg company it will look after 
the interest of several other engineering concerns. 


November 15, 1902 


ELECTRICAL SECURITIES. 


While the results of the late election are undoubtedly looked at 
with great satisfaction by the majority of influences in financial 
circles, the outcome has failed entirely to buoy up the dectine which 
set in several weeks ago. The developments of the week have been 
largely favorable to the bear party, and this accounts for the suc- 
cess in forcing the general declines scored, with a greatly increased 
volume of long stock liquidation. The monetary situation de- 
veloped further acuteness as a result of the advancing sterling 
market, with the prospect of early gold exports. At the same time, 
rates have not advanced above 6 per cent, and the ruling rate 
has been 5 per cent. 

The statistics of the country’s money circulation on November 
1, as issued, show a total of $2,336,111,992, as against $2,275,686,551 
on the previous October 1, and $2,246,300,542 on November 1, 1901. 
As the population of November 1 was estimated as 79,572,000, the 
circulation per capita is $29.36. This is the largest figure ever re- 
corded in this country, and larger than in any other nation. At 
the same time, so greatly has commercial and financial activity ex- 
panded in the prosperity of the past six years that it is claimed 
that even this enormous amount of cash capital is not sufficient for 
the business of the nation. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 8. 


New York: Closing. 
Brooklyn Rapid Traneit..........eseeeee. 60 
Consolidated Gas........cccccccccccccces 214 
General Electric... ....... ccc cece ccc ceaes 180 
Kings County Blectric....... sesessseos 205 
Manhattan Elevated..............cceeees 13456 
Metropolitan Street Railway.............. 138% 
New York & New Jersey Telephone...... 161 


Westinghouse Manufacturing Company... 212 


With the single exception of Kings County Electric, all of the 
local securities of electrical interest made significant declines. 


Boston: Closing 
American Telephone and Telegraph....... 163 
Edison Electric Illuminating............. 265 
Massachusetts Electric preferred......... 96 
New England Telephone.............ccee08 138 


Western Telephone & Telegraph preferred 98 

It is stated that the gross earnings of the Boston Elevated in- 
creased about $40,000 over October, 1901. 

The American Telephone and Telegraph Company’s instrument 
statement for the month ended October 20 shows a total outstand- 
ing of 3,042,697 for 1902. For 1901 the number was 2,406,979, the 
year showing an increase of 635,718. 


Philadelphia : Closing. 
Electric Company of America............. 956 
Electric Storage Battery common......... 87 
Electric Storage Battery preferred........ 87 
Philadelphia Electric. ......... ccc cee e eee 9 
Union: Traction. c.44.6) sdetneee Cie ewi beeen: 46% 
United Gas Improvement................ 113 


Philadelphia, after holding firm under pressure for the week, 
dropped to 9 on the last day of the week. 


Chicago: Closing. 
Chicago Edison Light..................00. 107 
Chicago Telephone............-. ccc ceees 168 
Metropolitan Elevated preferred.......... 89 
National Carbon common.............0e00. 30 
National Carbon preferred............... 100 
Union Traction common.............0.00. 18 
Union Traction preferred........... eee 50 


At the Metropolitan Elevated -meeting, plans for the enlarge- 
ment of the company’s facilities were adopted unanimously. The 
company will commence to build new down-town terminals on 
January 1. Traffic thus far this month shows 20 per cent in- 
crease. l 

October, it is said, was the best month the Chicago Telephone 
Company ever had. The net increase is 2,940 instruments, making 
a total in the city of about 58,000, or a gain of 29,000 since Presi- 
gent Sabin commenced his campaign. 
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ELECTRIC LIGHTING. 


SNOW HILL, MD.—The Snow Hill Electric Light Company will 
shortly enlarge its plant at this place. 


SOUTH NORWALK, CT.—The city has voted to appropriate 
$20,000 for improvements to the municipal lighting plant. 


LA GRANDE, ORE.—The La Grande Electric Light and Power 
Company has been sold to parties represented by the Citizens’ Na- 
tional Bank, of Baker City. 


JAMESTOWN, N. D.—The Jamestown Electric Light Company 
has been renamed the Western Electric Company, and the powers 
of the company have been increased. 


PHILADELPHIA, PA.—Plans for the new heat and light plant 
of the University of Pennsylvania have been sent out. The build- 
ing, which will be larger than the present one, will cost $500,000. 


ATLANTIC CITY, N. J.—The Pennsylvania Railroad Company 
is contemplating making extensive improvements to its power-house 
at this place. The building will be enlarged and the capacity 
doubled. 


BLACKFOOT, IDA.—George H. Holbrook, Robert Hayes and 
J. M. Berryman have incorporated the Blackfoot Light and Power 
Company, with a capital of $100,000. The company proposes erect- 
ing power and water plants at Blackfoot. 


PHILADELPHIA, PA.—The Philadelphia Rapid Transit Com- 
pany has purchased land near Frankfort, and will erect a large 
power-house to supply power to the new line of trolleys to run 
from Frankfort to Bustleton, and to the surrounding towns. 


MANNING, MICH.—The company recently formed to put in 
locks and utilize the power of Black River has completed the sur- 
vey and all preliminary arrangements. It is expected tha: 25,000 
horse-power will be developed, which will be used by various manu- 
facturing concerns. 


SARATOGA SPRINGS, N. Y.—A deed has been placed on file in 
the county clerk’s office at Ballston, in which the Hudson River 
Electric Company conveys to the Hudson River Power Company 
its pole line and right of way from Spier Falls, in Moreau, to High 
Bridge, in Ballston, for $110,000. ; 


BETHLEHEM, PA.—The Bath Heat, Light and Power Company 
has been chartered, for the purpose of supplying heat and light to 
Bath and the adjacent territory. The directors of the company are: 
Charles Shuman, John MclIlhaney, William H. Seem, of Bath; J. A. 
Miller, Leslie C. Williams, W. M. Bennett, of Nazareth. 


SAUGERTIES, N. Y.—The Saugerties Light, Heat and Power 
Company has been incorporated with a capital of $50,000, and direc- 
tors as follows: H. B. Hord, R. C. McCormick, of New York city, and 
C. W. Ejichels, Jr., of Ridgewood, N. J. The company wi)! supply 
electric light and power to the village of Saugerties and vicinity. 


AUBURN, N. Y.—A mortgage for $250,000 has been given by 
the Citizens’ Light and Power Company to the Knickerbocker 
Trust Company, of New York city. This mortgage covers a lien 
on all of the company’s property, franchises, rights, etc. Thousand 
dollar gold bonds, bearing interest at five per cent, will be issued. 
These become due in 1932. 


NEWTON, N. J.—The Woodbourne Electric Light, Heat and 
Power Company has given a mortgage on its real estate and fran- 
chises to Theodore F. Margarum, trustee. This mortgage is given 
for the purpose of securing the issue of $15,000 in bonds, the money 
so raised to be applied in the exercise of the corporate rights and 
privileges of the company. 


BALTIMORE, MD.—It is rumored that the Continental Trust 
Company has purchased from Mr. Harvey Welch, of Philadelphia, 
the contro] and franchises of the Susquehanna Power Company, 
south of the Conowingo Bridge in Hartford County. The price is 
said to be $500,000. It is also stated that the power company will 
be merged with the Susquehanna Electric Company. 


MONTGOMERY, ALA.—The Merchants’ Light and Power Com- 
pany has completed its organization with a capital of $100,000, 
nearly all of which has been paid in. The officers are: C. G. Aber- 
crombie, president; Alexander Rice, vice-president; H. C. Jones. 
secretary; F. S. Ball, treasurer. The new concern has made a 
contract with the Montgomery Street Railway Company to furnish 
its power for the next fifteen years. The contracts call for every- 
thing to be ready for operation January 15 next. | 
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THE C. W. HUNT COMPANY, West New Brighton, N. Y., has 
received the highest award of merit—a gold medal—for the “Hunt 
conveyor” at the Dusseldorf Exhibition which has just closed. 


THE ELECTRICAL APPLIANCE COMPANY, Chicago, has just 
issued a list of testimonials giving extracts of letters received from 
users of Packard incandescent lamps. This will be sent to any one 
interested upon request. The company is disposing of a great many 
Adams-Bagnall arc lamps for store lighting. These lamps are 
claimed to be very efficient and attractive for this class of service. 


THE WISCONSIN GRAPHITE COMPANY, Pittsburg, Pa., is a 
manufacturer of a number of graphite specialties in the form of 
graphite and mineral paints in paste and ready mixed forms and 
in flake graphite for lubricating purposes. The company is in pos- 
session of a great many testimonials as to the excellence of its 
product and will be pleased to forward complete information upon 
request. 


THE H. P. CAMERON BLECTRICAL MANUFACTURING COM- 
PANY has been incorporated under the laws of the state of New 
York. This company will move into a new factory which is being 
erected for ite use in Ansonia, Ct., about the first of December. It 
intends to put in a complete line of new machinery for the manu- 
facture of all kinds of commutators, armature coils and electrical 
supplies in general. 


THE UNITED STATES COAL COMPANY is about to equip its 
coal mines at Dillonvale, Jefferson County, Ohio, with electrical 
machinery, and for this purpose recently purchased from the West- 
inghouse Electric and Manufacturing Company two 150-kilowatt, 
530-volt, direct-current generators, and two 10-ton mining loco- 
motives. Electric power will be used for the operation of the loco 
motives and other mining machinery. 


THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, is an ex- 
ponent of the proper distribution of useful light. A publication 
has just been issued from the printing department of this company 
which is replete with useful and interesting information with 
regard to the proper rating and service of incandescent lamps. 
The context of the discussion is of a popular nature and will be 
easily understood by the untechnical reader. 


THE UNITED STATES BATTERY COMPANY has removed 
from State street, Brooklyn, to New Rochelle, N. Y. This change 
is made in order to take advantage of enlarged quarters and im- 
proved facilities. The constantly increasing business of the com- 
pany had made this imperative and it is expected that prompt 
attention can be given to the business now controlled by the com- 
pany and that which is anticipated in the future. 


THD NORTH ELECTRIC COMPANY, Cleveland, Ohio, manu- 
facturer of telephone instruments and switchboards, is now well 
established in its commodious new factory. The first fioor of the 
building is entirely occupied with private offices and the counting- 
rooms and the upper floors of the building used for manufacturing 
purposes, one floor being entirely given up to switchboards, and the 
other features of telephone manufacture are well departmentized. 


THE SORENSEN MANUFACTURING COMPANY, Ravenna, 
Ohio, is a recently organized company for the manufacture of 
static machines and X-ray apparatus. This company is said to 
have the largest factory of its kind in the world and that its appara- 
tus is designed along the most scientific and accepted lines. In 
addition the company manufactures electrodes, X-ray tubes, fiuoro- 
scopes, barium-platino-cyanide, fluorescent screens, ozone apparatus, 
cathaphoretic instruments, etc. 


THE PITTSBURG INSULATING COMPANY, Pittsburg, Pa., is 
engaged in the manufacture of insulating cloth and papers by the 
means of “Sterling” extra insulating varnish. The special process 
employed by this company enables it to furnish the trade with an 
absolutely uniform material, both in thickness and insulation. A 
large factory to further extend the growing business of the com- 
pany is now being erected, and a plant is shortly expected whose 
combined capacity of insulating cloth and paper will amount to 
20,000 yards a day. 


THE E. W. BLISS COMPANY, Brooklyn, N. Y., manufacturer of 
presses, dies and special machinery, has purchased the plant and 
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business of the United States Projectile Company, and is now pre- 
pared to furnish seamless steel forgings, such as bowls, collars, 
cylinders, etc. ‘This company also manufactures the well-known 
“Projectile” brand of steel cut gears and pressed pinions for all 
systems of stree: railway motors. The projectile plant just acquired 
is over one-quarter of a mile in length and situated on New York 
Bay. It is equipped with all the modern tools and, having its own 
dock, is specially adapted for doing all kinds of heavy machine 
work, jobbing and marine repairs. 


THE EUREKA ELECTRIC COMPANY, Chicago, 111., is receiv- 
ing a great number of enquiries with regard to its switch hook— 
which is one of its latest developments—and also its new trans- 
mitter. This switch hook and transmitter have special features 
which eliminate some of the difficulties which are claimed to be 
inherent in many types of apparatus. The transmitter does away 
entirely with the mica auxiliary diaphragm, and it is claimed that 
an equivalent result is achieved in a new and novel manner. This 
company is distributing a number of cards illustrating in colors 
different types of apparatus. These are very attractive and will be 
sent to any one interested upon request. 


THE STUART-HOWLAND COMPANY, Boston, Mass., owing to 
the rapid growth of its business, has been compelled for the third 
time in eighteen months to materially increase its quarters. The 
latest addition includes the entire premises until recently occupied 
by the Pettingell-Andrews Company. This will give it about 
30,000 square feet floor space and when remodeled, according to 
projected plans, will make a store and offices of very excellent 
facilities. The location, Devonshire street and Whitworth square, 
is in the heart of the busiest section of Boston, within easy access 
of street car lines from al] the prominent points. This company 
started in business less than three years ago and its growth has 
been marked. The business is now one of the largest of its kind 
in the country. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., has been awarded the contract for the apparatus for 
a municipal telephone system for St. Petersburg and Odessa, Russia. 
The St. Petersburg contract is said to be the largest ever awarded 
to any telephone manufacturer. The switchboard is of the two- 
division, lamp-signal, full common battery type, and will have an 
ultimate capacity of 40,000 lines, the present equipment being 
12,000 telephones. The full equipment required by the Odessa 
proposition has not yet been learned, but the city has about 400,000 
inhabitants, and this contract will undoubtedly be a very large one. 
All the apparatus is to be furnished of the latest Kellogg type, and 
the order has been secured in competition with many of the promi- 
nent manufacturers in Europe and the United States. 


THE SHERWIN-WILLIAMS PAINT COMPANY, Cleveland, 
Ohio, is equipping all its works for electric power distribution. 
It recently purchased for its Cleveland works three alternating- 
current generators of 150-kilowatt, 120-kilowatt and 75-kilowatt 
capacity, respectively, and about 500 horse-power in induction 
motors, which will be used to drive all its paint and varnish- 
making machinery. The company has also equipped its Newark, 
N. J., works with one 75-kilowatt, alternating-current, engine-type 
generator and a number of motors and is about to install a dupli- 
cate plant at the same works. At Pullman, IIl., it is putting in a 
120-kilowatt, alternating-current generator and one of 100-kilowatt, 
and about 200 horse-power in induction motors. The electrical 
apparatus for the several] plants is being furnished by the Westing- 
house Electric and Manufacturing Company. 


THE RITTENHOUSE-MILLER COMPANY, Philadelphia, Pa., 
has recently placed the “Eureka” flexible conduit on the market. 
This conduit is manufactured exclusively by this company at its 
factory at Twelfth and Buttonwood streets. The company has re- 
cently removed its offices to 923 Witherspoon Building. “Eureka” 
flexible conduit is made of the best materials, and is said to 
be possessed of great flexibility. The interior is treated with 
a high grade of Italian talc, and ensures a great saving of 
labor in the installation of wires. The inner tubing will not absorb 
water and swell, and will not contract when exposed to high tem- 
peratures. The outer covering is a tough, fibrous material that is 
claimed to withstand all abrasion. It is treated with a fireproofing 
compound, thoroughly worked into the fibre, and the whole cov- 
ered with an enamel baked on the conduit at a high temperature. 
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Manila is to have an electric lighting 
Here is the 
best way of bringing peace and quiet to 


system and a trolley road. 


that uneasy city, and we hope to hear of a 
general adoption of this means through- 
out the islands. What people could re- 
sist the uplifting influences of these two 
great agencies? With the electric lamp 
to shed the beneficent rays of civilization 
over the city and the trolley to carry 
modern ideas into the country may we not 
confidently hope for a final pacification. 

True-some individuals may object to 
these improvements, but that should not 
discourage the Philippine Commission, as 
instances of this kind are not unknown 
in our own country. Not long since an 
estimable lady in Connecticut objected to 
the incandescent lamp on account of its 
smell. | 

But our Filipino brothers are not so 
supersensitive, and the commission may 
proceed with its plans, confident of a 


glorious success. 


NEW PHENOMENA IN GASES AT HIGH 
TEMPERATURES. 


In a communication from Dr. John 
Trowbridge, which appears on another 
page of this issue, are described some 
very interesting studies of gases subjected 
to powerful discharges from condensers. 
This communication is interesting, not 
only on account of the results which have 
been obtained by Dr. Trowbridge, but also 
as illustrating the part electricity is now 
playing in scientific research. In this 
work the spectrum of hydrogen was ex- 
amined at high temperatures without any 
chemical action taking place, which would 
be the case if hydrogen were burned. 
| In these researches the gases were first 
enclosed in glass tubes, but it was found 
that these could not withstand the severe 
stresses and high temperatures to which 


they were subjected. The glass tubes 


were then replaced by tubes made of 


quartz, which have been found quite sat- 
isfactory. Although these tubes were 
made with the oxyhydrogen flame, they 
can be made more easily and more satis- 
factorily in the electric furnace. We have 
here, then, electricity not only necessary 
for conducting the experiment, as it en- 
ables the investigator to obtain conditions 
which could not otherwise be reached, but 
also useful in preparing the apparatus 
necessary for this work. 

The results of Dr. Trowbridge’s work 
are of great scientific interest and they 
may be of value in the important re- 
searches which are now being carried out 
to obtain a more efficient method of light- 
This problem 
probably second in importance only to 


ing. in engineering is 
that of the direct production of electricity 
from fuel, and any work which leads to 
the discovery of new phenomena in light 
has great interest for the engineer. 


Paris; with 164 generators, has a power 
station output of 35,000 kilowatts. Seven 
of New York city’ 


equal this. 


s modern machines ean 
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SOME RESULTS IN WIRELESS TELEG- 
RAPHY. 


The report of the work accomplished 
by Mr. William Marconi during the ex- 
pedition of the Italian cruiser Carlo 
Alberto last summer has been published. 
This cruiser, as will be remembered, was 
put at the service of Mr. Marconi by the 
Italian Government, and from June 10 
to September 10 was employed in a trip 
from Naples through the Mediterranean 
to England, and thence through the 
North and Baltic seas to Kronstadt, 
Russia, which point it reached July 12. 
The vessel returned from Kronstadt over 
practically the same route to Ital, and 
duting the entire voyage exhaustive tests 


"were made of the Marconi system. The 


new magnetic detector, devised by Mr. 
Marconi, was found to be much more 


sensitive than the metallic powder 
coherers. | 

It was demonstrated that messages 
could be transmitted in one direction, at 
least, over 750 miles of land and water. 
These messages as received were not per- 
fect, but were readable. It was found 
that night messages could be transmitted 
to a much greater distance than day mes- 
sages, this effect being attributed by Mr. 
Marconi to the action of the sun on the 
transmitting and receiving wires. The 
farthest distance to which signals could 
be sent during the daytime with the 
power now employed at Poldhu was 
about 630 miles across water. 
-~ Although the instruments used in these 
tests were esyntonized, it is stated that in 
more than one place in England, where 
the instruments were not tuned by the 
Marconi company, many of the signals 
sent out from the Poldhu station were 
received and read. These tests, however, 
were for distance, not for secrecy, and the 
fact that some messages were received by 
other stations in England merely indi- 
cates that in this case the enormous power 


of the transmitting station at Poldhu was 
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sufficient to affect these receiving stations, 
although they had not been tuned. 

A later report announces that the 
Minister of Marine, at Rome, has re- 
ceived a despatch from the captain of the 
Carlo Alberto, which is now at Sydney, 
N. S., stating that communication was 
maintained with Poldhu throughout the 
voyage, and even after entering the port 
of Sydney. Whether these messages were 
received at night or day does not appear. 
These are noteworthy results and offer 
additional proof of the possibility of 
transatlantic communication. We can not 
doubt that there will be a wide field for 
the application of wireless systems of 
telegraphy, which can be used where other 
methods are impracticable. 

At all events, supposing that no com- 
mercial use should be mad- over such 
long distances, we nevertheless do not 
agree with our London contemporary, 
the Electrician, which holds that Mr. 
Marconi’s recent work is of little value. 
Scientifically, the results are of great 
value, as they show us to what distances 
signals can be sent and the power re- 
quired for their transmissicn. 

Mr. Marconi has truly done some re- 
markable work, and he deserves the honor 
which he is now receiving. 


_ THE SCRAP HEAP. 

Although American engineers are, as 
a rule, indifferent to European criticism, 
it is well to know the opinions of our 
commercial rivals. 

The following from the London Elec- 
trical Review is a rather sharp arraign- 
ment of one of our pet institutions, the 
scrap heap: 


So much has been written under 
American auspices as to the English- 
man’s ignorance of the value of a scrap 
heap, that were it all true there would 
be nothing left for us to do but to go out 
of business forthwith. 

Much is being constantly written con- 
cerning the rapid scrapping of obsolete 
tools to make room for newer tools of 
greater speed. A great deal of this is 
nonsense. The regular run of ordinary 
machine tools is not being so rapidly im- 
proved that it pays to scrap them every 
two or three years. Yet it is absolutely 
necessary to scrap many American tools 
in this period of time, purely because 
they are worn out and unfit to do good 
work. Just as the cottar’s pig was killed 
to save its life—commercially, of course 
—so the scrap heap is made a virtue, be- 
cause it really is a necessity. 

In looking over a large number of ma- 
chine shops, it is obvious that there are 
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necessities of far greater importance than 
the scrapping of the old machinery. New 
tools have been put down under a leaking 
roof. They are crowded into a dark cor- 
ner where not one-half of their utility 
and convenience can be secured. They 
are even placed on a dirty floor which will 
help quickly to spoil them. The ex- 
cessive cost of manufacture is by no 
means always to be set down to the fault 
of tools. It is just as often the fault of 
arrangements. People who pride them- 
selves on the excellence of their products, 
are content to carry on their business in 
a veritable rabbit warren of old dilapi- 
dated buildings, with small grimy win- 
dows, uneven patched floors, and unventi- 
lated rooms communicating in series by 
means of up and down bits of dark stair- 
way. No supervision is possible. Ma- 
terials are carried to and fro at great 
expense, and purchasers are gravely as- 
sured, though the price asked may be 
high, it does not represent an extravagant 
profit. Of this there is very little doubt. 
But the high prices ought to represent an 
extravagant profit, and only fail to do so, 
because of the badly arranged workshops. 
New tools in such a shop are, if not a use- 
less expense, at least not the most im- 
portant want. Yet the proprietors of 
these shops never seem able to grasp the 
significance of the position. They know 
there is something wrong. They are 
tempted to think that they need some new 
tools, but do not realize that their build- 
ings are at fault. 


To show the error of following Ameri- | 


can precedent, let the automatic machine 
be considered. This machine cuts arti- 
cles, such as bolts, out of solid rods, and 
it cuts a large weight of material to waste. 
For small articles the system is good, but 
it has been carried too far. Large bolts 
cut out of the solid bar are unsafe and, 
like humans, are apt to lose their heads 
without warning. A good forging ma- 
chine makes sound work and can be 
cheaply combined with screwing ma- 
chines, while the hopper automatic may 
be employed on many articles now 
faultily made on rod-feed machines. 
Then, again, while automatic machines 
with rod feed are excellent for certain 
small parts, it is found that the stock used 
in them is so soft that the resulting prod- 
ucts are not what they should be, and soft 
yellow brass is used for parts that should 
be of good gun-metal. Manufacturing 
engineers who are considering reorgani- 
zation should remember these points, and 
not too hastily throw away good quality 
for the sake of cheapness which will rob 
them of their character. The craze for 
cheapness and rapid delivery has had a 
certain free run which is beginning to 
show results. Purchasers are beginning to 


find out something of durability, wear, 


breakage and repairs, and it is apparently 
not resulting badly for the despised Eng- 
lishman. 

Uninstructed writers in the daily press 
have been very garrulous on the subject of 
scrap heaps. They are evidently ignorant 
of the two uses to which a scrap heap is 
put. The only one they know of is to re- 
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ceive obsolete material. The other use ia 
to receive worn-out material. The Ameri- 
cans are great scrappers, but it is rather 
because of this second necessity which, 
however, is usually concealed behind the 
pretended first cause. It may pay the 
Americans to manufacture cheap stuff of 
no durability; they talk freely of the 
Englishman’s ignorance of the use of a 
scrap heap, yet half the bridges in 
America would be promptly scrapped in 
Great Britain. It is all a question of cir- - 
cumstances. The Americans may have 
been right in the construction of cheap 
locomotives, right for America, but wrong 
for most other countries. That they have 
been wrong in their ideas of machine tools 
is proved by the rapid increase in their 
weight since they were brought into com- 
petition with English tools. 

Further, the more settled parts of the 
states are differentiating their practice 
from the newer states in every line, and 
modern practice is approximating to 
European standards every year. Bridges 
of masonry are now quite common in 
America. 

Our contemporary, the Engineer, states 
that, of the concerns absorbed by the big 
trusts in America, those with the oldest 
appliances were paying the best dividends, 
and finds that there is, perhaps, a limit 
to the commercial value of early scrap- 
ping. Americans who come over to this 
country are too usually imbued with a 
sense of American superiority in every- 
thing, and they have been declared by one 
of themselves to be useless for the - first 
three years, which time they require to 
learn their way about. The sensible ones 
find out that practice is a matter of en- 
vironment. Blindly to follow American 
methods is to court failure. There is 
much to be learnt from them, and much 
to be as carefully avoided; and on the 
question of scrapping, we should advise 
most of the old-fashioned firms to start 
with their buildings, and to be cautious 
and discriminating before exchanging 
tools that are still good for others that 
will wear out too rapidly. Before pur- 
chasing a new tool that is promised to do 
double the work of the old one, make a 
genuine test of the old tool, to see whether 
it will not do double or treble what it has 
been hitherto set to do. Very much of 
insufficient output is caused by not trying 
to do better. 


The author of the above had the work 
of the mechanical engineer in mind. It 
would be interesting to know how this ar- 
gument would apply to electrical ma- 
chinery of American manufacture. 


Our esteemed contemporary, the Amer- 
wan Machinist, published on November 6 
its twenty-fifth anniversary number. This 
journal is to be congratulated on the 
splendid appearance of this number. The 
high position which it occupies in its 
field of endeavor is the result of hard 
work and conscientious application of its 
facilities to the satisfaction of ita readers, 
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THE SIZE OF ATOMS.* 
BY H. V. RIDOUT. 


Previcus investigations into this sub- 
ject have been made at times when the 
state of knowledge offered only indirect 
means of solution, and as no simple 
datum measurement bearing upon the 
subject was available, the results were 
largely inferential. To this may be as- 
cribed the wide latitude the authors al- 
lowed themselves in their resulte. Thus, 
Loschmidt? calculated that the molecules 
of air must be separated, from centre to 
centre, by an average distance, which 
would require frcm five to one thousand 
millions to form a single line one centi- 
metre long. 

This result waa arrived at from con- 
siderations arising out of the kinetic 
theory of gases. 

Lord Kelvin (Sir William Thomson)t 
arrived at the conclusion that atoms cr 
molecules—as representing the smallest 
quantities of matter possessing the at- 
tributes of the whole mass—had a diam- 
eter which would require from ten to one 
hundred millions to form our one-centi- 
metre line. 

This value was deduced from: (a) the 
undulatory thecry of light, (b) the con- 
tact theory of electricity, (c) the kinetic 
theory of gases, and (d) capillary attrac- 
tion. 

It is not proposed here to criticise these 
results or these methods in any way. 
They are quoted merely to give an op- 
portunity for the remark that the “atom” 
and the “molecule” of the authors are 
almost certainly aggregations of, and 
therefore considerably larger than, the 
dissociated atoms, or ions, chosen for the 
present investigation. The results now 
obtained refer to a dissociated atom as the 
smallest quantity of matter which can 
take part in an electrolytic action. 

The atom chosen is hydrogen, and the 
measurement arrived at is that it requires, 
in round numbers, 114,500,000 to form 
our one-centimetre line. This conclusion 
is an outcome of the dissociation theory 
of electrclysis, with measurements di- 
rectly derived from well-known electrical 
formule. Briefly stated, this method con- 
sists in finding a pair of spheres which 
would be charged by the quantity of elec- 
tricity known to be necessary to elec- 
trolyze a given quantity of the body under 
examination—in this case water—to the 
known difference of pctential of its ions; 


* Paper read before the Physical Society of London, 
October, 1902. 


t Sitzungsberichte der Wiener Akudemie, 1865. 
t Nature, 1883. 
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and from this quantity the size of the 
ions, and hence the atoms, is directly ar- 
rived at subject to the following: 

It is assumed that: 

(a) The dissociation theory is true. 

(b) The atoms are spherical. 

(c) Water matter is a non-conductor 
of electricity. 

‘(d) Water has twice the dielectric ca- 
pacity of space.* 

(e) The ions of water are HO and H. 


Aa Ba 
Fig. 1. 


(f) Water being practically incom- 
pressible, its component particles are in 
contact. 

(g) The ions HO and H occupy equal 
volumes. 

Of these points (a) is a condition 
precedent. (b) As nothing is really 
known, the sphere is taken as the simplest 
figure to deal with. Any other figure, 
provided it is regular, can only vary the 
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result by a few per cent. (c) As ice at 
a low temperature is a non-conductor of 
electricity, conductivity is an accident of 
state, and not inherent to the matter 
composing water. (d) Is taken as an 
approximate value in the absence of exact 
data. (e) These are taken for simplicity. 
The other possible ions are dealt with at 
the end. (f) This must hold good till 
it can be shown that water in some state 


GRİ 


has a greater density than water as we 
know it. (g) This is discussed at the 
end. 

To liberate one gramme of hydrogen 


*This value was arrived at from purely theoretical 
considerations, as an approximation to the 
well relation of inductive capacity to refractive index ; 
and from analogy with other binary compounds, which. 
measured in the gaseous state, all appear to conform to 
this relation. 

Since then Mr. W. C. D. Whetham has informed me 
that several independent measurements of water (asa 
liquid) give a very much higher value. Blondlot, how- 
ever, by using electromagnetic waves found for ice 2 
nearly, and C. Gutton by similar means found values of 
2.25 to 3.1, the lower number corresponding to longer 
waves. 

See Comptes Rendus, 1894, vol. cxix, p. 595, and 1900, 
vol. cxxx, p. 1119. 
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from water requires 96,500 coulombs. As 
one-ninth of the water consists of hydro- 
gen (H = 1, O = 16), 10,722 coulombs 
will thus be required to decompose one 
gramme of water. The difference of po- 
tential of the water ions may be taken at 
the round number of 1.5 volts, or each 
ion as charged + 0.75 volt above zero. 
One coulomb is capable of charging to one 
volt a sphere, isolated in space, whose 
diameter equals 18 x 10" centimetres, 
and to 0.75 volt a similar sphere whose 
diameter is 24 x 10". But if the di- 
electric surrounding the sphere has a 
greater capacity than space, the size of 
the sphere may be reduced in like propor- 
tion. It may be taken that the ions— 
having regard to their size—are isolated 
at an infinite distance. from the nearest 
inductive surface. The surrounding di- 
electric is water with a capacity of 2, 
and therefore our sphere, placed under 
the conditions of an ion, may be reduced 
in size by one-half, and will only need to 
have a diameter of 12 x 10" to be 
raised 0.75 volt by one coulomb. 

As the quantity of electricity we are 
dealing with is 10,722 coulombs, and as 
the capacities of isolated spheres are pro- 
portional to their diameters, we need a 
sphere whose diameter in round num- 
bers is 13 x 10% to hold the + elec- 
tricity concerned in the decomposition of 
one gramme of water. 

Regarding the atoms as spherical, it 
will follow that, no matter how closely 
they may be packed, there must remain 
channels, as at a or a (Fig. 1). These 
may be called interatomic channels, to 
distinguish them from the intervals sep- 
arating the atoms—whether dissociated 
as ions, or aggregated as molecules—in 
which they perform their excursions un- 
der the influence of heat or other disturb- 
ing agency. 

As our object is to get a measure of 
the spheres in a direct line, it will be con- 
venient to regard the atoms as arranged 
at B (Fig. 1), and to base our proposi- 
tion on this arrangement. The results 
can easily be adapted for the case A by a 
simple arithmetical operation. 

Proposition—The total volume of 
spheres necessary to fill a given cube 
equals that of the single sphere about 
which the cube is described. Let A (Fig. 
2) be the given cube, and the spheres to 
consist of two layers, a b and cd. Here 
the total number of spheres is eight, and 
reckoning the diameter of the inscribed 
sphere B as unity, their total volume 
=8 xX (tr =} X} Xp = fe, 
which is also the solani: of a sphere of 
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unit diameter. Similarly, if the cube be 
divided into n layers, we have n? as the 
number in each layer, and since there are 
n layers, the total number = nè. As the 


1 3 
volume of each = (5) < m, we have as 


1 
the total volume ( pi 
n* 6 


r) nè = > m as be- 
fore. 

The volume of the sphere B (Fig. 2) 
represents an actual volume of matter, 
and the difference between the volume of 
the cube and the volume of the sphere 
represents simple space. In the case 
under consideration, matter is to space as 
4 r to1 — 4 r, = 22: 20 in round 
numbers,* and, as just shown, is inde- 
pendent of the number of spheres re- 
quired to fill the cube. 

Corollary—The electrical capacities of 
isolated spheres being proportional to 
their diameters, it follows as a corollary 
that any column of spheres, as a or b 
(Fig. 3), has the same capacity as the 
circumscribing sphere c (removed for con- 
venience of illustration) ; for the elements 
of the column are fractions of the diam- 
eter of the sphere, and collectively = 1, 
= diameter of sphere. This gives. us 
a means by which we can practically sub- 
stitute a line, as a, for a sphere c, to 
simplify the subsequent operations. 

According to the dissociation theory, 
part of the atoms comprised in the elec- 
trolyte dissociate from the molecules ac- 
cording to their kinds, and in doing so 
become ions, by becoming charged with 
equal and opposite charges of electricity 
at the instant of separation. During elec- 
trolysis the ions yield up their charges 
to neutralize equal and opposite quantities 
of electricity at the electrodes, and thus 
return again to the simple atomic state. 

For the present the ions of water will 
be regarded as HO and H, this being the 
constitution generally adopted in the dis- 
sociation theory, but not essential to it. 
For the purpose of this investigation it 
will be convenient to take two one-centi- 
metre cubes of water, shown graphically 
in Fig. 4. Here the relative weights of 
the ions are 17: 1— the latter being hydro- 
gen ; but as the water weighs two grammes 
and the hydrogen is one-cightcenth of 
the whole, its weight = | gramme. We 
have found that the quantity of electricity 
to liberate this will charge a sphere of 
13 x 10" centimetres diameter, if placed 
under the conditions of a solitary ion. 

If we suppose the water to be com- 
pletely dissociated into ions, the actual 
volume of hydrogen ions will be repre- 


* About fifty-two per cent matter. In the case of A. 
Fig. 1, about seventy per cent. will be matter, 
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sented by the sphere inscribed in B 
(Proposition 1), and, as we have just 
seen, the quantity of electricity to charge 
this mass of hydrogen will charge to a 
like potential a sphere of 13 x 10° 
centimetres diameter ; but by the corollary 
this quantity will charge 13 x 10” 
spheres each equal to B, = 1 centimetre 
diameter. Similarly, we may apply the 
corollary further to each of the one-cen- 
timetre spheres, and get as a result an 
equal number of columns, each one cen- 
timetre high; and thus the question for 
solution resolves itself into this—how 
thick must the columns be (see Fig. 5) 


DO 
NIN 
Fig. 4. 

to fill the cube A, whose side measures 
one centimetre? Clearly the thickness of 
the column b is the square root of the 
number that we have to stand on the given 
base. We have found this number to be 
13 x 10", the square root of which is 
approximately 114,500,000, and as the 
thickness of the column is the diameter of 
its elements (atoms), we have 114,500,- 
000 millions as the number of hydrogen 
atoms required to form a line one centi- 
metre long. 

The line of investigation here adopted 
seems capable of determining the size of 
atoms with great exactitude, but until 
the constants are accurately measured, it 
has seemed advisable to deal with the 
matter in approximate numbers only. 

I thankfully acknowledge my obliga- 
ticn to Mr. Boys, F. R. S., and Mr. Whet- 
ham, F. R. S., for friendly criticism, and 
to the latter for pointing out, that in the 
foregoing the fundamental points of the 
argument—the isolation of the icns, and 
the uniform distribution of their charges 
—are assumed rather than proved. 

The dissociation theory requires that 


the ions shall be beyond the range of each 
other’s influence. This is singularly in 
accord with all observation, that a cur- 


Trent of infinitesimal electromctive force 


can decompose an electrolyte, whatever 
may be the difference of potential of its 
component atoms. It is also found that 
the amount of decomposition with a given 
quantity of current is the same, whatever 
the ecncentration of the electrolyte, and, 
therefore, the relative approximation of 


Vol. 41—No. 21 


the ions. Such facts are consistent with 
isolation alone, and, once this is proved, 
the self-repulsiveness of the elements of 
a charge ensures the symmetrical distri- 
bution of the charge about its sphere. 


There only remains the question of the 
sufficiency of the charge to electrify the 
atoms without breach of continuity. For 
this one must fall back on analogy, as no 
direct proof seems possible. 

It has never been questioned that unit 
charge is sufficient for continuous distri- 
bution about a unit sphere. In the pres- 
ent case it can be shown that the density 
of the charge upon the ions is enormously 
greater than in the typical case just 
quoted. 

It may appear that our sphere of 


‘13 x 10" centimetre only tixes the 


superior limit of size of the atom in 
the case considered, but, in reality, 
it fixes both the limits. It is the 
smallest sphere which can hcld the 
given quantity of electricity at the 
given potential, and can, therefore, be 
subdivided into the fewest spheres, 
which can at once hold the given charge 
and fill the given cube. Thus it fixes 
the superior limit of size of the atom. 
Further, it is the largest sphere which 
can be charged to the given potential 
with the given quantity of electricity, 
and this, for like reasons, fixes the in- 
ferior limit of size of the atom. Thus, 
under the given conditions, 114,500,000 
per linear centimetre expresses both the 
limits, and is, therefore, the true value. 

Considerations arising out of this en- 
quiry point to the probability that: the 
negative ion of watcr is not HO, as as- 
sumed. It is interesting to note that as 
the ions acquire equal and opposite 
charges, they must have equal capacities. 
It seems scarcely pcssible in an equality 
with H common to both sides that H, 
consisting of a single atom, should have 
the same capacity as HO, comprising two 
atoms. 

HO and H may be intermediate stages 
of the dissociation, but seeing that the H 
ion is always positive in the case under 
consideration, the O in the negative ion 
must have a capacity in excess of its 
linked H atom, otherwise the ion would 
not be negative. As both O and HH are 
under like conditions of isolation, and the 
capacity of O = H and H, the oxygen 
atom must have double the diameter of 
the hydrogen atom, and, therefore, eight 
times the volume (2°: 13). But as ei ht 
volumes of oxvgen matter equal in weight 
sixteen volumes of hydrogen matter, the 
real density of oxygen matter is only 
twice the density of hydrogen matter. 

If this view should be established. we 
should have 255,000,000, and 127,500,- 
000, as the numbers of hydrogen and 
oxygen atoms, respectively, required to 
form our one-centimetre line. 

These observations are not offered as 
criticisms of the dissociation theory, but 
appear to the author as a legitimate out- 
come of it, and as tending to support the 
view that matter, in its ultimate division, 
comprehends particles differing in size. 
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An Electrical System for Heavy Railway Work. 


is a topic which is receiving a good 
deal of attention at this time. Re- 
ports are continually coming in regard- 
ing new projects, both in this country 
and abroad, and various systems have 
been described and discussed, both in the 
technical press and by the engineering 
societies. One system, however, seems to 
have been overlooked in this country, al- 
though in Europe it has received ccn- 
siderable attention and will be put to a 
practical test in several localities. 
Although this system was suggested a 
number of years ago, it may be intereat- 
ing at this time to describe it briefly and 


T. electrical operation of railroads 
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By Wm. Hand Browne, Jr. 


down transformers at necessary intervals. 
On the locomotive, in addition to the di- 
rect-current motors which drive the axles, 
was placed a moector-generator set, the 
driving motor being a single-phase syn- 
chronous motor, direct-connected to a 
separately excited generator. A small ex- 
citer furnishes current for the motor 
and generator field and for the field 
of the motors connected to the axle. 
The brushes of the driving motors 
are connected directly to those of the 
generator. The synchronous motor runs 
continually and drives the generatcr. 
As the latter is separately -excited, 
the voltage at the brushes can be 
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mentioned above. By varying the resist- 
ance in the field of the generator, the 
current passing through the motor arma- 
ture can be increased until sufficient 
torque is developed to start the train. 
The voltage required for this will be 
small, as there is no counterælectrc- 
motive force in the motor armature, and 
therefore the output of the generator will 
also be small. Hence the power drawn 
from the line to start the train will be but 
a small part of that required to run the 
train at full speed. Aa the train speeds 
up, the excitation of the generator is in- 
creased, thereby increasing the voltage 
until the train reaches its final speed. 
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ELECTRIC LOCOMOTIVE CONSTRUCTED BY THE SOCIETE ANONYME DE LOCOMOTION ELECTRIQUE, PARIS, EQUIPPED WITH THE WARD LEONARD SYSTEM. 


point out some of the advantages claimed 
Mr. H. Ward 
Leonard, in a paper before the American 
Institute of Electrical Engineers, in Feb- 
ruary, 1894, discussed the subject cf oper- 
ating long electric railways and suggested 
the use of his variable speed control as a 
satisfactory solution of the problem. 

In the Ward Leonard system, as then 
described, power was to be transmitted 
by single-phase alternating currents, 
using step-up and step-down transform- 
ers, with a transmission voltage of not 
less than 20,000. The pctential of the 
trolley wire was about 500, with step- 


varied at will. Control of the locomotive 
is thus secured by means cf a variable 
electrical coupling, which operates as 
follows: 

When the lccomotive is standing still 
the field of the generator is not excited, 
and there is no electromotive force set up 
in its armature, although this is revolv- 
ing at a normal speed. In striking the 
train, a small current is sent through the 
field of the generator. This will cause 
a current to flow through the armature 
of the motor or motors, as the case may 
be. The fields of the latter are con- 
stantly excited by the small exciter, as 


As the motor field is always at full 
strength, a good starting effort can be 
secured. There is no rheostatic loss ex- 
cept that taking place in the generator 
field. Control of the system is easy and 
sure, as the controller handles compara- 
tively small currents. The motor is re- 
versed by reversing the generator fields, 
and in this way reversing the current 
through the motor armature. The fields 
of the latter are always excited in the 
same way. 

One feature of this system is the 
method used for braking the train and 
the opportunity thus offered to return the 
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energy stored up in this large, moving 
body to the line. In crder to apply the 
braking effect and thus stop the train, 
it is only necessary to decrease the excita- 
tion of the generator, and in this way 
lower its voltage. The driving motor 
then begins to act as a generator, forcing 
current back through the generator arma- 
ture and driving the latter as a motor. 
This, through its couplings, drives the 
svnchronous motor as a generator and 
pumps back in this way into the line the 
energy which, with mechanical braking, 
would be wasted at the brake shoes. 

To see in what way this method of oper- 
ating the train offers advantages cver 
steam traction, it will be well to examine 
a few of the difficulties which to-day con- 
front the railway engineer. The stand- 
ing charges in the operation of steam 
roads are so great as compared with the 
cost of power that the cost of operation 
varies almcst directly as the train miles. 
For this reason the tendency in recent 
years has- been to increase the size and 
weight of trains. To operate these heavy 
trains has called for large and powerful 
steam locomotives, and it seems to-day 
as though the limit in these has been 
reached. The wheel-base of the loco- 
motive is limited by the curves of the 
read, and the tractive effort is limited by 
the weight resting upon the drivers. To 
meet the heavy strains upon the road- 
bed by the concentrated load of the loco- 
motive, heavier rails have been put down 


and more substantial bridges have been 


erected. 

In starting the train with the steam 
locomotive, the power is applied more or 
less suddenly, and, unless the engineer is 
careful, the drivers of the locomotive will 
begin to skid, the starting effort being 
thus decreased, as it is well known that a 
skidding wheel meets with less resistance 
than when the same wheel is rolling nor- 
mally on the rail. After the train is in 
motion, the following effects are present 
and must be provided for. The power is 
applied to the wheels alternately on one 
side of the locomotive and on the other. 
This sets up a shouldering action which 
causes objectionable strains on the track. 
There are also unbalanced vertical forces 
acting on the drivers, which pound the 
rail, and, in addition, set up a more or less 
rocking of the locomotive, with a conse- 
quent wear and tear on the track. The 
tractive effort of the locomotive comes in 
a series of jerks, which is less effective 
than the steady pull produced by an elec- 
tric locomotive. 


In stopping the train, retardation is ap- 
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plied through the brakes, and this must be 
carefully graded to prevent skidding of 
the wheels, for, as mentioned above, in 
starting, the maximum braking effort can 
not be secured by locking the wheels. 
Here the greatest braking effort is secured 
just before the train comes to a standstill, 
and not when it is running at its maxi- 
mum speed, as should be the case. 

In applying the Ward Leonard system 
to heavy railway work many of the disad- 
vantages just mentioned can be avoided. 
As each axle will be driven by an inde- 
pendent motor, the wheel-base will not 
be limited as in the steam locomotive. If 
thought desirable, indeed, each wheel of 
the locomotive can be driven independ- 
ently, and the wasteful effect of skidding 
of one wheel on each axle in passing 
around curves will be eliminated. It is 
this loss which increases the train resist- 
ance so considerably in rounding curves. 

Since the wheel-base of a locomotive 
constructed on the Ward Leonard system 
is not limited, the weight of the locomo- 
tive can be distributed over a longer sec- 
tion of track, and in this way avoid the 
severe strains on the track which -are 
caused by the concentrated weight of the 
steam loccmotive. This distribution of the 
weight of the locomotive can be carried 
still further by distributing the locomo- 
tives throughout the train. These can 
be operated from one point and will thus 
work together smoothly. 

The method of starting these electric 
locomotives enables an increasing accelera- 
tion to be secured. As is well known, this 
method of starting a train will bring it to 
its final speed more quickly and with lezs 
discomfort to the passengers than when 
a constant acceleration is applied. By the 
Ward Leonard system, an acceleration 
proportional to the momentum can be 
secured. The same is true in retarding 
or braking the train. By causing the 
motors to act as generators, the retard- 
ing effort will be greatest at the highest 
speeds, and the train can be brought to 
rest easily and quickly. 

As all the driving motors are controlled 
from one point, they will all perform 
the same amount of work. There will 
be no pounding on the rails, no rocking 
of the locomotive due to unbalanced 
parts, and the tractive effort will be con- 
stant, and not a series of jerks. If the 
wheels are independently driven there will 
be less resistance offered at curves. 

The inventor claims that this system 
can operate trains of the same weight as 
those now found practicable with but half 
the strain on the road-bed and for half 
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the power expended. This would mean 
a reduction in the cost of maintenance of 
about one-half of that now incurred; or, 
to put the matter in another way, for 
the same wear and tear on the road-bed 
and the same cost of operating, trains of 
twice the weight can be handled. 

In addition to the saving thus indi- 
cated, by using the motors for brakes, as 
described above, a considerable part of 
the energy represented by the momentum 
of the train can be returned to the line. 
The desirability of effecting a saving in 
this way was recognized by all engineers. 
Mr. Frank J. Sprague, in his early tests 
on the Third Avenue Elevated Road, New 
York city, found that about eighty-three 
per cent of all the energy consumed in 
operating the train was utilized in over- 
coming gravity and inertia; but up to 
this time no practical method of saving 
even a part of this has been found. Ele- 
vators have been operating on the Ward 
Leonard system for the past eight years, 
and have been doing this work without 
any difficulty, jumping back into the sys- 
tem without evil effects. 

A good many engineers have held that 
in operating the Ward Leonard system 
there would be serious sparking at the 
brushes of the generator at starting, due 
to the heavy currents drawn from the 
armature and the low field strength of the 
generator. In the operation of elevators 
by this system, this trouble is not met 
with. The generator operates smoothly 
at all voltages, with practically no spark- 
ing. The reason for this is attributed by 
Mr. Lecnard to the low difference of po- 
tential between the commutator segments. 
It is well known that when a constant 
potential is applied to a motor and the 
field is weakened, very bad ‘sparking oc- 
curs. In this system, although the field 
is weakened, the potential is also lower, 


and in spite of the fact that heavy cur- — 


rents are being drawn out and that the 
neutral point on the commutator must be 
shifted very considerably, the difference 
of potential between commutator seg- 
ments is not sufficient to cause any ob- 
jectionable sparking. 

The beautiful control secured is illus- 
trated by the results obtained when ap- 
plied to moving turrets of battleships. 
Exhaustive tests of the Ward Leonard 
system have been made by naval en- 
gineers, and it has been proved that this 
heavy load of about 300 tons, correspond- 
ing to a good-sized train, could be started 
and stopped easily and quickly, and that 
the guns could be shifted with certainty 
through an angle corresponding to a 
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movement of two inches at a range of 
1,000 yards. This movement is less than 
the angle included by the cross-hairs of 
the sighting telescope. 

The reliability of this system of oper- 
ation has not been put to practical test 
on railroads, but elevators have been oper- 
ating by this means for six or eight years 
with certainty and practically no cost for 
repairs. The system has also been found 
very reliable for operating large coal 
elevators. 

The objection which is raised against 
the system is the increased cost of loco- 
motives, as each of these must carry, in 
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is exceedingly simple, requiring, as it 
does, but three or, at the most, four wires 
along the train. In this, locomotives are 
distributed throughout the train, and the 
generators on these locomotives are ex- 
cited by the single exciter cn the loco- 
motive from which the train is operated. 
The exciting currents for the generators 
are carried through the train wires men- 
tioned above. Since all the generators 
are excited from one machine, the field 
currents will be the same and all of the 
motors will be operating under the same 
conditions, therefore dcing the same 
amount of work. 
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rectly to the generators. To start the 
platform, all switches were closed and a 
resistance introduced into the generator 
field, the current for exciting being drawn 
from a separate machine. The voltage of 
the generator was then gradually brought 
up and the platform started easily and 
without undue strain on the engines after 
sufficient current had been produced to 
develop the necessary starting torque. In 
this particular instance the motors used 
were series machines, but this is a minor 
difference and immaterial in the oper- 
aticn of the system. 

The Ward Leonard system has been put 
to practical test by the Société Anonyme 
Locomotion Electrique, which has con- 
structed two locomotives and put these 
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addition to its driving motors, a metor- 
generator set. The system, however, does 
away with substations containing moving 
machinery, and requires but a single trol- 
ley wire. Since the line is fed by alter- 
nating currents, there will be no effects 
due to electrolysis. 7 

A multiple-unit system has recently 
been patented by Mr. Leonard, which is 
applicable to his locomotives and which 


It is probably not generally known that 
the moving sidewalks at the Paris Expo- 
sition of 1900 were operated on a modi- 
fied Ward Leonard system. These were 
abcut four miles long, and had the motors 


distributed at intervals representing 
somewhat the conditions which are ad- 
vocated by Mr. Leonard. After dis- 
couraging results, when trying to start in 


other ways, the motors were connected - 


directly to the mains, and the latter di- 


to very thorough tests on an experimental 
track near Paris. The accompanying il- 
lustraticns show an exterior and interior 


view of one of these locomotives as it 


stood in August, 1900. The third-rail 
system was used, with low voltages, as 
the operation of the locomotive could be 
ascertained in this way. The interior 
view shows the motor-generator set and 
the controlling mechanisms, indicating 
instruments, etc. The at of these 
machines was so satisfactory that the 
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company has secured a license for the 
system. - 

Early this year, the Oerlikon Goinpany, 
cf Switzerland, decided to equip a road 
by the Ward Leonard system, with power 
stations seventy-five miles apart. A loco- 
motive with a capacity of 700 horse- 
power and a total weight of forty-four 
tons is now being constructed. Alter- 
nating currente will be distributed at 
15,000 volts. Trains weighing 250 tcns 
will be hauled at speeds of forty kilo- 
metres on a grade of one per cent, taking 
about 565 kilowatts. This, at 14,000 
volts, calls for a line current of only 
forty-five amperes. The system has re- 
ceived a good deal of attenticn from Eng- 
lish engineers, and its many excellent 
features pointed out. It enables the 
train to be got under way in a minimum 
time, with less demand on the generating 
station than when a train is running at 
full speed. By the use of this system, the 
cost of the transmission line can be kept 
very low, and this will compensate for 
the increased cost cf the locomotives. 

Summing up, the chief advantages of 
the Ward Leonard system apparently are: 
For passenger service, the trains can be 
started quickly and without discomfort 
to the passengers. For freight service, 
the maximum starting effect is secured 
with little strain on the station. 

The length of trains is limited only by 
other considerations, as lccomotives can 
be scattered throughout the train and are 
controlled easily from one point. The 
controlling mechanism does not break 
circuits carrying heavy currents. The 
difficulty of handling heavy currents by 
means of a ccntroller has proved a 
stumbling block in many attempts at 
heavy railway work. 

———_~4>e—__—— 
The Speed of Transmission in 
Telegraphy. 

By the speed is meant the number of 
signals which can be received at the end 
of a line in a given time. This number 
iz intimately connected with the study of 
different effects, and is of interest in rapid 
telegraphy. A theoretical consideration 
of the matter, which considers only the 
electrical properties of the line, would give 
results far from true, although these con- 
stants play a considerable part in the 
operation and transmission of. signals. 
Considering the various effects separately, 
an article in L’Electricien, Paris, shows 
that it is well known from Hertz’s work 
that the speed of the transmission of elec- 
tricity is about 300,000 kilometres per 
second, so that the time required to trans- 
mit an electrical impulse over a wire 1,000 
kilometres long would be about 0.003 of 
a second. Although this time is small, it 
can not be neglected in rapid working. 
The capacity of the line retards the pas- 
sage of a wave, as it becomes necessary to 
charge the conductor. Furthermore, al- 
though the circuit is broken quickly, it 
does not die out as rapidly. The time re- 


quired to bring the current to its maxi- 


mum value depends upon the product of 
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the capacity of the line and its resistance. 
Although the line would require an infi- 
nite time theoretically to assume its final 
charge, practically, the current will reach 
nine-tenths of its value in a time repre- 
sented by one-third of the product of its 
capacity into its resistance. This product 
is called the constant of the line. Con- 
sidering a signal sent out from a source 
of constant potential at the transmitting 
end of the line, it is seen that this will be 
delayed at the receiving end by the time 
required for the propagation of the cur- 
rent. The establishment of the maximum 
value of the current will be further delayed 
by the capacity and resistance of the line, 
these causing the current to rise gradually 
to its final value. There will be a further 
delay, caused by the inductance of the re- 
ceiving apparatus. The speed of the 
propagation of a signal therefore depends 
upon four effects—the time required for 
the passage of the electrical wave over the 
line; the retardation due to the receiver; 
the time required for the current to at- 
tain a value sufficient to operate the re- 
ceiver, and the time required for the 
mechanical operation of the receiving ap- 
paratus. Applying these considerations 
to a practical example, with a line of cop- 
per wire having a length of 1,000 kilo- 


“metres and a diameter of three milli- 


metres, the time required for the propaga- 
tion of the wave will be 0.003 of a second. 
The retardation due to self-induction is 
taken from experience as 0.008 of a 
second. The time required to establish a 
current sufficient to operate a receiver 
will be 0.005 of a second, while practice 
has shown that another 0.005 of a second 
will be required for the mechanical move- 
ment of the receiver. This gives a total 
of 0.021 of a second. The speed of trans- 
mission will not be affected by certain 
of these effects. under ordinary conditions, 
because after the first signal has been re- 
c.ived all succeeding signals will be re- 
tarded by the same time. If, on the con- 
trary, the line is used alternately fcr send- 
ing messages to different stations, all these 
effects must be considered. To check 
these theoretical considerations, two 
practical cases are #xamined, where the 
messages are sent by. the Baudot sextuple 


system. It has been found that the maxi- 


mum speed at which these lines could be 
operated corresponds to 105 distinct sig- 
nals per second. Applying the formula 
to these lines, it is found that a time of 
about 0.005 of a second is required for a 
mechanical movement of the receiving 
apparatus. ‘This figure agrees very well 
with that found by an experiment. The 
time required to transmit the wave over 
the wire, and the delay caused by the in- 
ductance of the receiving apparatus, do 
not affect the speed of transmission. The 
results of these considerations may be 
summed up in a formula consisting of 
two factors, one of which depends upon 
the time required to operate the receiving 
apparatus, and the other upon the capacity 
and resistance of the line. In the case of 
a Paris-Marseilles line, it is shown that 
0.22 of a second is required for each 
signal. This figure has been confirmed in 
practice. 
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ON A REMARKABLE PHENOMENON IN 
GASES SUBMITTED TO VERY HIGH 
TEMPERATURES. 


BY DR. JOHN TROWBRIDGE. 


For several years I have been studying 
the spectra of gases produced by power- 
ful discharges from condensers charged 
by a storage battery of from 10,000 tc 
20,000 cells. A year ago I reached a 
limit in this study, for the glass vessels 


containing the gases volatilized under the 


effect of the discharges, and after one or 
two discharges cracked under the effect 
of the great heat. l 

I was fortunate during the past sum- 
mer to obtain in London suitable vessels 
made of quartz, which can be heated to a 
white heat without cracking, even if, 
while at this heat, they are plunged into 
cold water. They are made by a process 
invented by Professor W. A. Shenstone, 
of Clifton College, England. This proc- 
ess consists essentially in heating the 
quartz for some time in a platinum 
crucible in a muffle fyrnace and afterward 
heating the fragments in the oxyhydrogen 
flame. From the fragmente, sticks ‘of 
limpid quartz are thus preparëd, from 
which glass vesels, even of large size, 
can be made. 

For my purpcse Geissler tubes were 
made—four or five inches long—with 
a capillary portion of two inches in 
length. In this capillary the electric dis- 
charges form the most intense light that 
has ever been studied, I believe, in a 
laboratory. In its photographic effect, it 
is at least four times that produced by the 
same amount of electrical energy dis- 
charged between magnesium terminals. 

The result of my study of this light 
reveals the presence of both bright and 
dark lines in the ultra-violet portion cf 
the spectrum of hydrogen or water vapor. 
The dark lines have never been seen be- 
fore. They are due to a selective re- 
versibility, or selective solarization, of the 
photographic images of the lines of the 
gas. 

This result has an important bearing 
upon theories of the nature and constitu- 
tion of the stars, and upon the character 
of the sun’s spectrum. ‘There are prob- 
ably dark, gaseous lines also in the visible 
portion of the sun’s spectrum. To the 
eye, this intense light of hydrogen ap- 
pears to give a continuous spectrum with 
no bright lines. Photography, however, 
reveals many bright and dark lines in the 
ultra-violet. A new field in spectrum 
analysis thus appears to be opened. 

Jefferson Physical Laboratory, 

Harvard University. 

November 7. 
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Electrically Operated Food Plant 


ANY of the most progressive fac- 
M tories throughout the country are 
at present utilizing electricity for 
supplying the necessary lighting as well as 
furnishing the required power for the 
operation of the various machines> At 
Niagara Falls the Natural Food plant is 
equipped with electrically operated appa- 


ratus and is up to date in every particular. 


Both alternating and continuous cur- 
rents are utilized for operating the vari- 
ous shredding machines, elevators, tcols, 


blowers and other machinery. A storage 
battery is provided for operating an elec- 
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By Frank C. Perkins. 


white tables, on each of which travels a 
small electric car, and a menu card is 
provided at a smal] desk at the table with 
electric buttons, by means of which the 
order is given. The tiny car automatically 


travels to the electric kitchen on the main . 


track, and after being supplied with the 
necessary order returns automatically and 
is shifted from the main track to the guest 
to whem the order belongs. A neatly ar- 
ranged block system is arranged which 
prevents any disaster or accident, and the 
car moves back automatically to the sta- 
tion from which it started, with the 


at Niagara Falls. 


utensils, chafing-dishes, coffee and tea- 
pots and other utensils are used for the 
demonstration of electric cooking. 

The new wheel-pit and pcwer-house of 
the Niagara Falls Power Company are fast 
nearing completion, when the total out- 
put of electrical energy will be increased 
to 100,000 horse-power, and a number of 
important manufacturing plants will 
soon be established along the Niagara 
Frontier. One of the impcrtant elec- 
trically operated factories at Niagara 
Falls is that of the Natural Food Com- 
pany, which uses electrical power for 


THe Cooxwna Room, WHERE THE WHEAT Is WASHED AND PLACED IN ‘THE LARGE TUMBLERS, AND LOWERED INTO KETTLES FOR COOKING. 


tric railway in miniature, from the kitchen 
to the dining-room, as well as for use in 
the private telephone system and signals. 

The electric kitchen of this plant is 
equipped with the latest electric cooking 
apparatus and is used for preparing the 
' humerous dishes with the product of the 
factory for demonstration purposes and 
for the employés. The balcony which 
surrounds the main floor is provided with 
seats for a large number of guests, and a 
miniature electric railway is fully 
equipped with trains, staticns, guards 
and electric switches, and is used for 
serving the visitors with tasty luncheons. 
The numerous guests are seated at small 


luncheon attractively served, the car it- 
self serving as a neat table for the use of 
the visitors. 

The electric cooking equipment is most 
complete, and a dining-room is provided 
for the women operatives. Tasty dishes 
of various kinds are served to the em- 
ployés, while a pleasant library and parlor 
is provided with comfortable chairs, a 
piano and an abundance of reading mat- 
ter. All employés and visitors are fre- 
quently invited to a well-appointed lec- 
ture room which is provided with electric 
stereopticcn, as well as both -direct and 
alternating current, for demonstration 
purposes. The most approved cooking 


operating the entire plant. The two-phase 
alternating current is reduced in poten- 
tial from 2,200 volts to 250 volts, and 
400 volts in two transformer rooms at 
the Natural Food plant, known as the 
east and west transformer rooms. The 
total power required for operating this 
factory is more than 5,000 horse-power, 
and is distributed throughout the build- 
ing fcr lighting both incandescent and 
arc lights as well as more than 100 motors. 
The current is reduced in potential from 
2,200 volts to 110 volts for lighting pur- 
poses, and to 440 volts for use on the 
motor circuits which supply motors rang- 
ing from one horse-power to fifty horse- 
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power, and aggregating more than 1,000 
horse-power. 

The step-down static transformers have 
each a capacity of seventy-five kilowatts, 
lowering the potential to 183 volts, the 
two-phase current being changed to a 
direct current by 150-kilowatt Westing- 
house rotary converters which cperate at 
the speed of 500 revolutions per minute. 


The circuit current is used for oper- | 


ating four electric elevators, as well as 
numerous fans and the electric stereop- 
ticon in the lecture room. A completely 
equipped machine shop is provided with 
electrically driven lathes, shapers, grind- 
ers and planers, and all of the necessary 
repairs are made within the building. A 
hot-air fan system is utilized for heating 
and ventilating, various blowers being 
operated by both electricity and steam. 
One: engine of 100 horse-power capacity 


drives two blowers sixteen feet in diam- ` 


eter, installed by the American Blower 
Company, providing a complete change 
of air in fifteen minutes. Electric motors 
of ten-horse-power capacity with silent 


chain drive operate four blowers for 


evaporating purposes. 

The second or west transformer room 
is similarly equipped to that of the east 
transformer room, except that a motor- 
generator is provided for charging stor- 
age batteries supplying current for oper- 
ating the miniature electric railway which 
is utilized between the electric kitchen 
an the electric dining-rcom. The electric 
cooking transformers have each a capac- 
ity of 140 kilowatts, reducing the pressure 
from 2,200 volts to 80 or 120 volts as 
desired, the potential being controlled by 
regulators in the primary. Two of the 
four electric Otis elevators are operated 
by fifty-horse-power motors, and are used 
for passenger service, while the two re- 
maining freight elevators are driven by 
twenty-five-horse-power motors. 

This photograph (Fig. 1) is made in 
the cooking rocm where the wheat is 
washed and put in the large tumblers 
illustrated, and lowered into the kettles 
which are steam-jacketed, where it is 
cooked for thirty minutes before passing 
to the floor below. 

These tumblers, filled with wheat, are 
handled by an electric crane built especially 
for the company by the Case Manufactur- 
ing Company, Columbus, Ohio. This crane 
has a capacity of 2,000 pounds and thirty- 
one-foot span. It is operated by three 
induction motors of 2.4 horse-power each, 
built especially for this work by the West- 
inghouse Electric and Manufacturing 
Company. They are cperated on a 440- 
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volt, 25-cycle current furnished by the 
Niagara Falls Power Company. 

There are two cooking rooms, one at 
each end of the large building. Both 
rooms have the same equipment. 

The cranes are operated by double- 
throw switches supplied by the Crouse- 
Hinds Electric Company, of Syracuse, 
Ne: Xs 

The sealing machines are on the fifth 
floor of the main conservatory at the east 
end. In these machines the cartons en- 
closing the finished product are sealed 
and put in cases. ‘These machines are 
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volt direct current supplied from a 150- 
kilowatt rotary converter located in the 
east transformer room. 

This converter is also Westinghouse 
type, and was furnished and installed 
complete with switchboards and static 
transformers. The static transformers 
step down the 2,200-volt, 25-cycle curren! 
to 186 volts, at which pressure it iz 
brought to the collecting rings on the 
alternating-current end of the rotary. 

The el.vator is the latest improved 
Otis :.ouble-screw type machiue. This is 
driven through two worm gears, which 


Fie. 2.—THE CLEANING Room, NATURAL Foop Company, NIAGARA FA.LLs, N. Y. 


driven by two three-horse-power induction 
motors located on the ceiling eighty feet 
away from the operating switches which 
are located at the operating end of 
the machines. A carton elevator, also 
driven by a small motor, brings the car- 
tons up from the second floor or main 
shredding floor up to this floor. They 
are transferred from this carton elevator 
to the sealing machine. 

The electric elevators are placed en- 
tirely over the hatchways, thus being 
above the sixth floor of the main building. 
These consist essentially of an Eickmeyer 
motor direct-connected to the worm shaft 
of the elevator. This motor is compound 
wound and is made to operate on a 220- 


mesh into each other and the worm shaft 
contains two worms cut in opposite direc- 
tions, so that by engaging the two worm 
gears, which are in turn meshed together, 
the necessity of a thrust bearing is ob- 
viated, which is the greatest difficulty in 
this form of an elevator. At this point is 
also placed the controlling device for the 
elevator, which is the Otis company’s 
latest magnet form. These elevators are 
fitted with an electromagnetic brake. The 
elevator has all the latest forms of safety 
devices and is one of the most perfect of 
this company’s machines. 

There are four of these elevators in- 
stalled in the plant. Two of them are 
made for 4,800 pounds at 200 feet per 
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minute and the other two for 4,800 
pounds at 100 feet per minute. 

In this room is also an induction motor 
which is used for driving one of the con- 
veyors. 

The accompanying photograph, Fig. 2, 


Fig. 8.— ONE or THE PoWEK PANELS, NATURAL 
Foop Company, NraGARA Fars, N. Y. 


was made in the cleaning room, where the 
wheat passes through the different air- 
cleaning machines. This room is driven 
by two twenty-horse-power and one seven 
aand one-half-horse-power Westinghouse 
induction motors, twenty-five cycles, 440 
volts. 

The illustration shows the cast-iron 
subbase for the autostarters, and the cir- 
cuit-breakers located on the sides thereof. 
The two twenty-horse-power motors are 
belted to a jack-shaft, which, in turn, is 
belted to the main driving shaft of the 
cleaning room. 

The cleaning machinery has a capacity 
of 3,000 bushels of wheat per day. 

The switch at the left is used to oper- 
ate a seven and one-half-horse-power mo- 
tor which is located on the platform in 
the top of the room, for driving the large 
separator and elevator. 

It will be noted that no autostarters are 
used with this size machine. Autostarters 
were adopted for the ten-horse-power-mo- 
tor size and above. All motors below ten 
horse-power are operated by a switch. 

Fig. 3 illustrates the front of one of 
the power pancls, showing the four leads 
brought from the wire shaft through 
D. & W. fuses to the two branch switches, 
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which are in turn fused with D. & W. 
fuses. The power boxes are furnished 
by the Crouse-Hinds Electrical Com- 
pany, of Syracuse, N. Y., and are made of 
blue Vermont marble enclosed in an iron 
frame lined with asbestos. 

The accompanying illustration, Fig. 
4, is a special panel box at the Natural 
Food plant for controlling 2,000 am- 
peres used in a large model electric 
kitchen in the plant. This panel board 
distributes the twenty-five-cycle current at 
120 volts. By referring to the illustra- 
tion, these four terminals can be easily 
determined leading to the four different 
bus-bars, which in turn are connected to 
the different leads by D. & W. enclosed 
fuses. These fuses are not in place, but 
the clips are easily discernible. 


The Cauvery Power Transmission. 


The Cauvery Falls, on the river of the 
same name in India, have been developed 
by the Mysore Government, and the power 
is now transmitted to the Kolar gold 
fields, where it is used in the mines. The 
distance of transmission is ninety-two 
miles. The power, when delivered on the 
gold fields, is used for two purposes— 
crushing the gold quartz and driving the 
air compressors which operate the tools 
in the mines. In each case the labor ar- 
rangements are such that there is a con- 
tinuous load for practically the whole 
twenty-four hours. The only variable 
loads are caused by the motors driving 


Fic. 4.—SPECIAL PANEL Boarp, NATURAL 
Foop Company, N1AGaRa FAttis, N. Y. 


five hoists, and these form but a small 
portion of the total. The motors now 
installed vary from 5 to 400 horse-power, 
averaging about 130 horse-powcr. As a 
rule, induction motors are used, but some 
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of the larger units are of the synchronous 
type. This enables the lagging currents 
in the line to be reduced. The Cauvery 
River is one of the largest in the southern 
part of India, draining over 6,000 square 
miles before it reaches the falls. The head- 
works enable the entire flow of water to 
be utilized when necessary. The canal 
for conducting the water to the power- 
house is three and one-third miles long, 
and is divided into two parts by a longi- 
tudinal central wall, so that either part 
can be cleaned without interrupting the 
station. From the fall bay the water is 
carried down to the house at the foot of 
the cliff, with a vertical drop of 400 feet. 
The length of the pipes is 930 feet, and 
they are forty-five inches in diameter at 
the upper end and thirty-six inches at the 
bottom. Within the power-house are 
six Pelton wheels, supplied by Escher, 
Wyss & Company, of Zurich, Switzerland, 
which are connected directly to six alter- 
nators built by the General Electric Com- 
pany, of Schenectady, N. Y. Each tur- 
bine has an output of 1,250 horse-power. 
They are sixty inches in diameter, with 
an efficiency of seventy-five per cent at 
full load and seventy per cent at half 
load. This high efficiency is secured by 
a new type of governor, which reduces 
the size of the orifice through which the 
water passes, instead of deflecting it, as 
is generally done. The alternators have 
an output of 720 kilowatts, at 200 volts, 
and their normal speed is 300 revolutions 
per minute. The maximum output of the 
station can be supplied by five of the 
alternators, leaving the sixth as a reserve. 
The situation of the power-house is very 
unhealthy, and for this reason as much 
of the equipment as possible was installed 
at the top of the cliff. At this point i 
placed the transformer house, where the 
pressure is raised from 2,200 volts to 
30,000 volts for transmission to twelve 
alternators of 400 kilcwatts each, air- 
cooled by an electrically driven air- 
blower. Two distinct pole lines are pro- 
vided, sixty feet apart, upon which the 
three wires of No. 0 B. & S. gauge are 
supported three feet four inches apart. 
The poles are in two sections, the lower 
half being of steel, thirteen feet in length, 
and the upper half of wood, seventeen 
feet in length, and seven inches in diam- 
eter. Crossing the river, the copper wire 
is replaced by silicon bronze. The long- 
est span which had to be erected was 525 
feet. At the gold fields the pressure is 
reduced to 2,300 volts, at which it is dis- 
tributed. The large motors use this press- 
ure directly, but it is further reduced to 
220 volts wherever small motors are sup- 
plied. The line was calculated for an 
approximate loss of twenty per cent from 
generators to motors. Many problems were 


met in the erection of this plant, among 


these being the difficulty of transporting 
the heavy machinery through this rough 
country, and also the unhealthy climate. 
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THE FUTURE OF THE TELEPHONE IN 
THE UNITED KINGDOM.* 


BY J. E. KINGSBURY. 


To the members of the British Asso- 
ciation the telephone and its applications 
can not fail to be of interest, for they 
must ever recall with pride that it was 
at the Glasgow meeting of the association 
in 1876 that Alexander Graham Bell’s 
invention was first introduced into this 
country by Sir William Thomson of that 
time and the Lord Kelvin of this. The 
telephone then was a scientific marvel, 
and attention was centered on its improve- 
ment as a talking instrument. Some of 
its possibilities were foreshadowed, but its 
principal application was not foreseen. 
At the meeting of the association at Shef- 
field, in 1879, an exchange was shown in 
operation coincident with the opening in 
London of public telephone exchanges. 
From that time the science of the tele- 
phone has been the acience of telephonic 
intercommunication. J 

Like all the more recent practical ap- 
plications of scientific principles it is in 
itself a composite art calling to its aid 
not only acoustics and electricity, but of 
late years more particularly the heavier 
branches of mechanics and engineering, 
since the modern telephone exchange has 
anticipated the power schemes by produc- 
ing at one centre the electrical energy re- 
quired to signal and to talk between thou- 
sands of stations over lines mostly placed 
underground at a considerable cost and 
requiring much engineering skill. Any 
one of the elements of this composite art 
would afford interesting subjects for dis- 
cussion. But they have been and will be 
dealt with elsewhere and at other times, 
and will be only very casually touched 
upon in this paper. The future progress 
of the telephone in the United Kingdom 
does not depend upon scientific develop- 
ments, but upon common sense. In this 
it does not differ from most engineering 
questions, for I take it that engineering 
is a means to an end—that an engineer 
would derive little satisfaction from the 
construction of a bridge, however beauti- 
ful its proportions, if the approaches 
rendered it of no utility. 

There are at the present time some im- 
pediments on the approaches which need 
removal. They are of a political, eco- 
nomical and social nature, and they exist, 
as I think, largely on account of the lack 
of public recognition of the peculiarities 
which differentiate a telephone exchange 
system from other works of practical 
utility. It is my object in this paper to 
attempt to remove some of the popular 
misunderstandings which undoubtedly ex- 
ist, and by placing before you some of the 
features upon which telephone service de- 
pends draw some conclusions as to its 
future. You will, of course, be prepared 
for a considerable dip into the past and 
some reference to the present before the 
future is reached. 

It 1s necessary to bear in mind that in 


*Paper read before Section G of the British Associa- 
tion at Belfast, September, 1902. 
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1870 various companies undertaking the 
transmission of telegrams were acquired 
by the state, and the work which they un- 
dertook was combined with that of the 
Post Office. The Act of 1869 extinguished 
competition in telegraphs, and conferred 
on the Postmaster-General the exclusive 
privilege of transmitting telegrams. The 
Post Office had been carrying on this busi- 
ness for six years when the telephone waa 
invented. Its development and applica- 
tion to purposes of profit in the United 
Kingdom took another three years, so that 
telephone exchange companies began oper- 
ations in London in 1879. The Post 
Office claimed that the service rendered 
by the telephone companies was an in- 
fringement of the powers conferred on the 
state by the Telegraph Act of 1869. The 
telephone companies contested this claim, 
but it was decided in favor of the Post 
Office in the suit of the Attorney-General 
vs. the Edison Telephone Company, of 
London (ULtd.), tried before Mr. Baron 
Pollock and Mr. Justice Stephen, in 
1880. 

The reasonableness of the decision is 
even now sometimes questioned, mainly 
because the act was passed in 1869 and the 
telephone invented only in 1876. But dis- 
tinction needs to be drawn between (1) a 
service which the state reserved to itself 
the sole right of undertaking and (2) 
improvements in apparatus for, or in the 
means of carrying out, that service. 

The service reserved by the state was 
the transmission of telegrams, and in Mr. 
Justice Stephen’s very careful judgment 
he shows that within the definition of the 
Act of 1869, “any apparatus for trans- 
mitting messages by electric signals is a 
telegraph whether a wire is used or not, 
and that any apparatus of which a wire 
used for telegraphic communication is an 
essential part is a telegraph whether the 
communication is made by electricity or 
not.” Thus the telephone was only an 
improvement in, or an accessory to, the 
service of which the state held a monopoly. 

Counsel for the company gave notice 
of appeal, and the Attorney-General, on 
behalf of the Crown, stated “that, of 
course, the Postmaster-General is fully 
alive to the advantages derived by the 
public from telephonic communication, 
and whatever result this litigation may 
lead to care will be taken in the interests 
of the revenue, and also in the interest of 
the public, that nothing shall be done to 
stop telephonic communication so far as it 
is required by the public.” ‘This state- 
ment foreshadowed the policy which the 
government had considered it advisable to 
pursue—v1z., to work the telephone ex- 
changes through the medium of private 
organizations or public companies acting 
under license. Licenses were issued for a 
period of thirty-one years conditional on 
payment of ten per cent of the gross re- 
ceipts. An indication of the government’s 
intention to resume the working of the 
svstem at some period is given by a con- 
dition of the license that the government 
was to have the right to purchase the 
licensee’s business at septennial periods 
upon giving six months’ notice, and sub- 
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ject to arbitration in event of disagrec- 
ment on price. The first licenses limited 
communication to four or five miles from 
a defined centre, the state providing trunk 
lines between the areas. The limitation 
was found to be inconvenient. It was re- 
moved in 1884, and trunk wires between 
towns were erected by the companies. In 
1896 the trunk wires were purchased by 
the Post Office, and the companies’ work 
limited to “telephone areas” based on the 
requirements of localities. 

Efforts have been made to obtain a re- 
duction in the Post Office royalty, which 
has ‘been denounced at various times and 
has been complained of as a tax on com- 
munication, as the newspaper stamp was 
denounced as a tax on knowledge. But 
even the sufferers by it did not uni- 
versally condemn that objectionable tax, 
for Addison, in the Spectator of the day 
preceding the application of the stamp, 
intimated that he would glory in con- 
tributing his utmost to the public weal, 
and remarked that, “It is a received 
maxim that no honest man should enrich 
himself by methods that are prejudicial 
to the community in which he lives, and by 
the same rule I think we may pronounce 
the person to deserve well of his country- 
men whose labors bring more into the 
public coffers than into his own pocket.” 
In this mildly ironical way did Addison 
convey the information that of the price 
paid by the purchaser one-half went into 
the public coffers. The telephone royalty 
is more moderate, and it can not be said 
that the labors of the telephone company 
put more into the treasury than is dis- 
tributed among its shareholders, but the 
amount is a substantial one, for during 
the last ten years the company has paid in 
Post Office royalty £916,000 in round 
figures. For the past year the royalty 
was about £150,000. The royalty is a part’ 
of that protection of the revenues of the 
state to which the Attorney-General re- 
ferred, and so far as the companies are 
concerned it may be regarded as a pay- 
ment by means of which they are enabled 
to earn dividends, since, without a license, 
it would not be pcssible for them to un- 
dertake the business at all 

The Post Office not only reserved the 
right to compete, but in some places actu- 
ally did compete, and in others granted 
licenses freely to competing companies. 
The inference to be drawn from its at- 
titude is that it was careful not to 
create monopoly outside itself, re- 
garded freedom of action as tending to 
the public benefit, and was satisfied to let 
ordinary laws work out the solution of the 
problem so long as its sovereign rights 
were maintained and its tribute paid. 
The service was a new once; there had been 
no previous experience of its working, 
and no reasonable forecast could be made. 

The competition which existed between 
the Bell company and the Edison company 
in 1879 ended by the amalgamation of the 
two into the United Telephone Company, 
in 1880, before any considerable work had 
been done, and resulted rather from the 
advantage of combining patent rights 
than extinguishing any extensive business 
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competition. But, as a subscriber to the 
Edison company, I am able to bear wit- 
ness to the advantage of the increased 
capacity of communication which resulted 
from the amalgamation, small as that 
would seem now. Shortly after the 
amalgamation a company called the Lon- 


don and Globe Telephone Company estab- - 


lished an exchange in London, proposing 
to charge a reduced rental of £12 per 
annum instead of £20, the rate then 
ruling. The company discontinued its 
operations after a few hundred subscribers 
had been connected, because it was unable 
to obtain instruments free of the Edison 
patent. 
and Globe company, I can also speak from 
experience of the advantage of the re- 
duction in telephone subscriptions which 
resulted from the cessation of a duplicate 
service. The other principal competitive 
exchanges during the patent era were at 
Dundee and Sheffield, and in anticipation 
of the expiry of the patents an exchange 
was started in Manchester by the Mutual 
company. 

The Dundee company was purchased 
by the National Telephone Company at an 
early stage in its career; the Sheffield 
company was eventually absorbed, and the 
Mutual company lived but a comparatively 
short period. 

The popular view of these amalgama- 
tions is well known. The real reason has 
been overlooked. Before formulating it, 
I will ask you to consider what a tele- 
‘phonic conversation is, and how it is ob- 
tained. 

Let me make a comparison between tele- 
phone exchange service with which we 
have been familiar for a little more than 
twenty years and other services which 
have existed for much longer periods. 
There are no longer any competing tele- 
graphs in England, but let us suppose 
there are. I desire to send a telegram to 
any town. I can take my choice cf lines. 
There is no restriction whatever on the 
delivery of my message to any inhabitant 
of that town I may desire to communicate 
with. In the same way I may take ad- 
vantage of railway competition by choos- 
ing the cheapest or quickest route, or I 
may prefer to take the longest or most 
expensive route on account of its natural 
beauties. What would be thought of the 
advantages of a railway competition 
from London to Liverpool if the latter 
city were divided into two portions, and it 
were ordained that for a destination on 
one side of St. George’s Hall it would be 
necessary to travel by the North Western 
and for a destination on the other side 
by the Midland Railway. Let us suppose 
the issue of season tickets. With one sea- 
son ticket a passenger would be able to 
reach one-half of Liverpool. 
sired to reach the other half as well he 
would require two season tickets, and 
would need to take a different route for 
either destination. By the division I do 
not mean a policeman outside the station 
to direct your cabman by a given street, 
which order he can evade at the next 
turning. You must please to imagine an 
impenetrable barrier. You regard this un- 


As a subscriber to the London’ 


If he de,- 
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doubtedly as a preposterous proposition, 
but it is exactly analogous to the condi- 
tions prevailing under competition in tele- 
phony. There are a restricted number of 
possible correspondents for distinct serv- 
ices or double season tickets if you wish to 
enlarge your area of communication to the 
fullest possible extent. The reason why 
competing eervices have ceased in the 
past, ie because the absurditv of such a 
situation becomes obvious when put in 
practice. 

Let us see how the subscribers of the 
lapsed companies fared in the combina- 
tions which have been made. The Dundee 
company, at the time of the amalgama- 
tion, had 332 subscribers; 152 of these 
subscribers belonged to both companies, 
and thus had two season tickets. Each 
subscriber to the local company paid 
£5 10s. per annum. He thus paid 3.975 
pence per annum each for the opportunity 
of communicating with 332 subscribers. 
On amalgamaticn the subscriptions of the 
152 were slightly reduced and of the 180 
largely increased, but the annual cost of 
the right to speak with each other sub- 
scriber was reduced from 3.975 pence to 
2.919 pence, and with the increase in sub- 
scribers this reduction was continually 
growing in favor of the original subscrib- 
ers. In addition to the larger number of 
possible correspondents in their own 
locality, the amalgamation gave the sub- 
scribers to the local company access to 
other localities, thus adding considerably 
to the value of the telephone to them. 
The influence of a widespread “telephone 
net”—to adopt a Continental expression 
—may be compared with the force of 
gravity. Sooner or later the smaller local 
body if it do not evaporate altogether 
must be attracted to the larger body. And 
if the repellent force natural to com- 
petitors should retard unduly the opera- 
tion of this attractive force, then the lat- 
ter will inevitably be assisted by some 
superior power in the interest of the pub- 
lic weal, for it must be remembered that 
the proprietors of exchanges and the sub- 
scribers thereto are not the only people 
concerned. The general public experience 
some of the drawbacks of this competi- 
tion. As an example, I may cite an in- 
stance from Scandinavia—a part of the 
world frequently referred to in connection 
with the advantages of competition in 
telephony. About the time of the com- 
petitive services in Dundee, rival com- 
panies were giving the citizens of Chris- 
tiana the same advantages, when (August 
20, 1884) the “municipal council re- 
solved, in accordance with the proposal of 
the executive committee, to notify the In- 
ternational Bell Telephone Company, and 
the Christiana Telephone Association, 
that after two weeks they shall not be al- 
lowed to run new telephone lines over the 
public streets, squares, etc., and the coun- 
cil appointed Messrs. Birch, Reichenwald, 
Anderson and Christopherson to aid the 
executive committee in negotiating with 
the telephone companies an amalgamation 
into a single company.” The round-table 
conference succeeded in its efforts, the 
competition ceased, the number of sub- 
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scribers grew rapidly, and the exchange 
has since been acquired by the govern- 
ment. 

The experience of Dundee was not re- 
peated in the United Kingdom for a num- 
ber of years, because the National Tele- 
phone Company was protected by patent 
rights. On the expiry of the patents a 
number of public-spirited citizens of Man- 
chester combined to remove from their 
town the stigma of being dependent on a 
telephonic monopoly, and to demonstrate 
to their predecessors of Dundee the in- 
iquity of being bought up at a profit, 
they formed the Mutual Telephone Com- 
pany, cf Manchester. 

The Mutual company was in due course 
acquired by the National company. At 
the time of the amalgamation 492 of the 
1,349 subscribers of the Mutual company 
also subscribed to the other company. 
The ratio of subscription to number of 
subscribers—that is, the cost of the op- 
portunity to communicate—was 1.320 
pence per subscriber per annum. On 
amalgamation it was reduced to 0.567 
penny. 

In the parliamentary committee report 
of 1895 it is shown that the average pay- 
ments of the Mutual subscribers were 
£7 8s. 6d. per annum. The average rate 
of the other company is not given. The 
normal rate was £10. The average would 
probably be slightly higher. The total 
payments by the people of Manchester be- 
fore and after amalgamation were, ap- 
proximately, as follows: 


Before amalgamation— 
National.........ssse0. 8,874 at £10 0 0 .... £38,740 


Mutual.... ....secveeee 1,849 at 7 8 6.... 10,016 
4,723 £48,756 
After amalgamation— 
Combined subscribers. 4 723 
Less duplicate....... 492 


4.281 at £10 0 0.... £42,810 


While the latter tctal is lower, yet in 
the absence of definite information as to 
the National company’s average the fig- 
ures must not be taken as more than an 
indication that, to the then existing sub- 
scribers, there was no very material change 
in the total cost of the service. But this, 
even if admitted, does not go far with the 
advocates of competition. The contention 
is that the lower rate was a paying rate, 
and that all subsequent subscribers have 
been overcharged by reason of the ab- 
sence of competition. 

The claim that the lower rate was a 
paying rate is based on the assertion that, 
during the existence of the competing 
companies, they were able to make both 
ends meet. I neither confirm nor comba: 
the assertion, but I wish to correct an im- 
pression which is very natural to the mer- 
cantile mind. It is that on the fixed sub- 
scription plan every additional subscriber 
ig a monetary gain. A new subscriber 
adds to the working expenses, in that he 
not only makes calls himself, but in- 


“creases the calls of other subscribers. 


With the growth of the exchange there is 
an increase in the apparatus or plant used 
in common, such as junction wires and 
switchboards, as well as in the number of 
operators. Hence, with the same class of 
equipment, the increase in subscribers 
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leads to a disproportionate increase in cost 
of plant and working expenses. 

The reason why the working costs at 
the present time are not considerably 
higher than in earlier years is, because the 
class of equipment is not the same. Im- 
proved appliances have been introduced, 
additional plant has been erected or old 
plant reorganized, enabling the work to 
be done more economically. But these 
improvements have cost money, and it will 
at once be seen that upon these early ex- 
changes, which are so often referred to, 
further. expenditure would need to thave 
been made without an increase in revenuc, 
and from this may be seen the importance 
of making an allowance for depreciation 
before arriving at the cost of the service. 
Depreciation in telephone plant must not 
be confounded simply with the wear and 
tear of ordinary machinery. Certain por- 
tions may be claimed to be practically in- 
destructible in themselves and yet require 
considerable depreciation allowance. This 
arises from the changes caused by growth 
whereby plant is displaced even though 
capable of continued use. No rule can he 
laid down for universal application. There 
are instances of five per cent and of fifteen 
per cent being allowed, but the medium 
figure is more general. 

As I have said, the real lesson of the 
amalgamation was never learned. The 
apparently profitable nature of telephone 
enterprise, the invariable maintenance of 
the rates at the higher level, conveyed an 
impression which has been sedulously fos- 
tered that the absorbing telephone com- 
panies were simply seeking, in Addison’s 
words, “to enrich themselves by method, 
that were prejudicial to the community,” 
and Parliament determined by the Act of 
1899 to develop, by the aid of the ratepay- 
ers, that competition which had so far 
failed under private enterprise. Two 
municipalities, Glasgow and Tunbridge 
Wells, have taken advantage of the per- 
mission, and history is repeating itself in 
its usual way. 

The first annual report of the telephone 
committee of the Glasgow corporation 
shows that £192,693 14s. 3d. has been 
spent in equipping an exchange for 5,494 
stations. “The stations are subscribea 
for by 4,697 persons and firms; of these 
2,059 have never been telephone subserib- 
ers before.” This may be taken to mean 
that all the other subscribers to the munic- 
ipal exchange are also subscribers to the 
companv’s exchange. The average capi- 
tal expenditure per person or firm (not 
per station) is £41, but the total 
expenditure includes work which is 
very properly undertaken in advance of 
requirements, and it is a reasonable infei- 
ence that with a comparatively small addi- 
tional expenditure sufficient subscribers 
could be added to reduce materially the 
above average. It is futile to take only 
the cost of the useable lines, because there 
always will be considerable excess. I want 
only tc make a comparison between the 
useful and the useless expenditure. Ata 
capital ontlay of £35 each, 2,059 new sub- 
scribers give a useful expenditure of 
£72,065, and 2,638 a useless expenditure 
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of £92,330. It is not necessary for me to 
suggest how very much more useful that 
useful expenditure would have been if it 
had widened the field of the new sub- 
scribers. 

In Tunbridge Wells the same results 
of duplicate subscribers and duplicate 
subscriptions are found, as was inevitable. 

The necessity of anticipating demand, 
and the supply of plant largely in excess 
of that actually used, is inherent in tele- 
phone service. Conduits in anticipation 
of cables, cable in anticipation of sub- 
scribers, switchbeard equipment in excess 
of immediate requirements; all these 
necessarily exist in any well-planned ex- 
change. 

Every subscriber must bear his pro- 
portion of the excess, since, of the revenue 
obtained from the subscribers, a portion 
must be devoted to interest on capital. 
Duplicate the system, and, if they are 
equally well planned, you double the sur- 
plus plant, the capital expenditure there- 
for, and the subscribers’ burden thereon. 

Compare the action of these munic- 
ipalities with the admirable arrangement 
concluded by the Postmaster-General in 
London, where every subscriber to the 
Post Office system is in communication 
with all the 40,000 subscribers to the pre- 
viously existing system, so that duplicates 
are unnecessary and no expenditure is 
wasted. Competition is a check—a 
means of preventing undue profit being 
made by the producer of a commodity or 
the supplier of a service, and the main- 
tenance of the check requires the con- 
tinuance of the competition. Technical 
advocates of competitive telephony realize 
its temporarv character, as will be seen 
from the published report of the Glasgow 
engincer -recommending another English 
municipality to undertake competitive 
service. Dealing with the question of in- 
tercommunication between the rival ex- 
changes, he savs, “Intercommunication 
locally from the beginning would render 
the development of the corporation ex- 
change difficult. But when the 
corporation’s exchange has become larger 
the conditions will be reversed. 
On reaching that point, intereommuniea- 
tion might be insisted upon by the cor- 
poration with every advantage, for the 
effect would be to complete the ruin of the 
opposition system.” 

It might be argued that it is not the 
province of a municipality “to complete 
the ruin” of an enterprise rendering a 
useful service to any of its ratepavers. It 
might be suggested that the attempt to 
destroy sometimes results in being de- 
stroved, but I prefer rather to approach 
the consideration of municipal telephones 
ina spirit of sympathy with the municipal 
ideal, and a realization of the advantages 
which mav sometimes be obtained bv col- 
lective effort. Tt is not surprising that, 
in the ahsence of an accurate conception 
of the nature of telephone exchange work, 
a municipalitv should he regarded as a 
suitable body to undertake it. The first 
idea that occurs to one is that the munic- 
inalitv is the local authority, and vet. as 
applied to a telephone area, a municipality 
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is only one of several authorities, for 
while the business centres throughout the 
kingdom have grown, the municipalities 
remain to a very large extent simply ex- 
tensions of the old parochial system, and 
the extensions have not been carried far 
enough. The telephone area is the whole 
district over which the business and social 
relations to the locality naturally flow, 
but in its flow it covers numerous owner- 
ships. There is no rivalry equal to the 
rivalry of neighboring municipalities ; 
there is not a common interest, and in the 
absence of identical interests there is dif- 
ficulty in obtaining agreement in policy or 
on the details of carrying out of a policy. 

Agreement may sometimes be obtained 
as the result of an enthusiasm against 
what is regarded, rightly or wrongly, as a 
common foe; it may be continued while 
the contest lasts. Assume that the ruin 
of the opposition is completed, will the 
cohesion continue? Localities change their 
condition. The fashionable quarter to- 
day ia the business quarter to-morrow. It 
is the interest of the outlying district to 
develop its resources. It is the interest of 
the older and larger municipality—the 
predominant partner in the telephone 
area—to retain its prestige, to prevent the 
development of its rivals. The telephone 
will be an important factor in such rival- 
ries. Unless it be in independent hands 
it is easy to foresee a splitting up into 
smaller units, adding to the confusion, 
increasing the cost, and generally working 
to the detriment of the service. 

The successful supply of electric light, 
for example, by municipalities must nct be 
regarded as any criterion of a similar re- 
sult in the case of telephone exchanges. 
An electric light station contains a pro- 
ducing plant, the streets carry distrib- 
uting mains, the service is from the centre 
outward, and the entire plant from centre 
to extremities is under one control. A 
policy may be initiated and enforced with- 
out regard to outside considerations. Tele- 
phone exchange service, on the other hand, 
requires that the system should work in 
with other systems. 

Traffic between two places calls for pro- 
vision for outgoing calls at one exchange 
and provision for incoming calls at 
another exchange. Independent views at 
either exchange are incompatible with 
successful working. Neighboring munici- 
palities running tramway services might 
so arrange that there could be no through 
communication, but the inconvenience oc- 
casioned to the passenger would be only 
that of stepping out of one car into 
another. The equivalent in telephone serv- 
ice would be the stoppage of communica- 
tion altogether. 

One of the arguments urged for local 
control is that a large percentage of con- 
versations are local. But compare the 
value of a local conversation with a long- 
distance conversation, and it will be seen 
how important it is that no impediment, 
either of an engineering or administrative 
nature, should be placed in the wav of 
such communications. Experience shows 
an almost inevitable tendency to local vr 
individual preferences, both in the way of 
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engineering and management, and ex- 


perience shows also not only the practical 


difficulties arising from such preferences, 
but also the greater difficulty of applying 
a remedy. 

It is sometimes assumed that competi- 
tion is necessary in order to increase the 
number of subscribers. I will give an 
example of phenomenal increase without 
competition. On January 1, 1894, there 
was about 10,000 stations in New York. 
On January 1, 1902, there were 72,189 
stations in only a portion of the area 
which was included in the 1894 figures. 
This considerable increase over the pre- 
vious progress is attributed to the adop- 
tion of a rational system of charging. Up 
to 1894 there was a “flat rate,” the same 
subscription for large user and small 
user. In 1894 the message-rate system 
was applied, with the result that the tele- 
phone service has become available to the 
small user and enormously increased in 
value to all subscribers by widening the 
field of communication. This method has 
also been adcpted for the Post Office sys- 
tem in London. It was proposed for 
adoption some years ago bv the National 
company in Sheffield, but the subscribers 
rebelled against it. 

I have remarked on the extent to which 
the future has to be anticipated by pres- 
ent expenditure. Each new subscriber in- 
volves capital outlay, and new present 
work invariably includes some margin for 
future use. 

The amount expended during the past 
five years in adding to the exchange con- 
struction and equipment of existing serv- 
ices by similar organizations in the United 
Kingdom and the United States compare 
as follows: 


Licensees of 
National Telephone American Bell 

Company. Telephone 

Company. 

1897... nenne £460,987 £973,068 
GDS iiicsnwicnas os 682. 1,489.499 
TRO ves sotesecuns 742.151 8,189.89? 
DON iin re ne wanes 834 7 4 382.908 
DOO scan waco taneewiens 536.793 4,400.000 
£8 257 159 £14,485 362 


In making these comparisons, I wish 
rather to draw attention to the yearly 
growth than to compare the totals. In 
the United States there is considerable 
growth in new expenditure from vear ta 

. year. In the United Kingdom there is a 
fairly gradual increase to 1900, and a d»- 
crease for 1901. The difference suggests 
some reason. 

I think it will be found in the fact that 
in the United States the companies sup- 
plying the service have no limit to their 
existence. In the United Kingdom the 
company supplying the service dies in 
1911, or, to put it more accurately, its 
right to continue the business dies then. 
To the Parliamentary Committee of 1898, 
Mr. Forbes stated that it would be the 
policy of the company not to embark on 
new expenditure after 1904, but to main- 
tain its existing svstem in the best con- 
dition till the expiry of the license in 
1911. By the Telegraph Act of 1899 it 
is provided that the license of the National 
company shall be extended in those areas 
in which competitive services are stated, 
the restrictive barrier against intercom- 
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munication being gradually broken down. 
With longer life the hesitation to under- 
take further expenditure disappears, for 
the longer period in which returns may be 
obtained warrants new investment by the 
company. 

Corporations can borrow easily and 
cheaply. We thus have financially a most 
anomalous situation. Money can be spent 
on competitive systems, which are the 
most wasteful, which give the maximum 
of inconvenience with the minimum of 
public benefit, but money can not be spent 
on developing the existing systems to 
which additions can be made at a mini- 
mum of cost with a maximum of benefit. 
The future of the telephone depends very 
much on the present, for equipment for 
present subscribers includes some pro- 
vision for future subscribers, and present 
starvation means future weakness. 

The engineering and construction work 
should be on a scale that provides for 
considerable growth, and of a kind that 
will give reasonable expectation of satis- 
factory results when that growth is at- 
tained. On sound financial principles 
work on such a scale can not be under- 
taken on the terms of existing licenses. 
The best that could be expected with a 
sole tenant is a reasonable surplus on 
present requirements. The best that can 
be expected from competitive services with 
unremunerative rates and short tenure is 
hand-to-mouth construction work and 
speedy dilapidations. 

The existence of duplicate services de- 
signed and operated without regard to one 
another necessarily means that on the ex- 
piry of the licenses it may be found better 
and cheaper for the state to lay down a 
new system than to attempt to combine 
the existing ones. I regard it, however, 
as extremely doubtful that competitive 
systems will continue to the end of the 
license. It seems to me that the result 
of the competitions now in progress may 
be easily foretold. I venture the sugges- 
tion that competition by municipalities 
was provided for under a misapprehen- 
sion of the nature of telephone exchange 
service, and a misconception of the re- 
sults, direct or indirect, which might be 
expected. I venture further the sugges- 
tion that these municipalities which 
have undertaken such competition have 
done so under a mistaken view of the 
benefits to be obtained and the cost of ob- 
taining them. But I have too great a faith 
in public opinion to doubt that as the 
lessons are brought home the result of 
existing competition will be the same as 
previous competitions. Duality will give 
way to unity as the only reasonable 
method of conducting the work. Un- 
fortunately, the disadvantages must be 


‘apparent and realized before they are re- 


garded, and probably much expenditure 
will be incurred before the mistake is 
recognized. In the meantime the future 
progress in the practical use of the most 
beautiful and most useful application of 
science which the -past century produced 
will be seriously impeded. 

The “removal of any disadvantages of 
a publie kind which impede the progress 
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of science” is one of the objects of the 
British Association. The impediment is 
so much of a public kind as to be fraught 
with peculiar difficulties, and to involve 
important considerations of imperial and 
local połitics which are out of our prov- 
ince. I can only hope that the subject 
may be considered solely from the point 
of view of the “public weal,” and that 
scientific enauiry may have some share in 
reaching conclusions. If that be the case, 
I do not hesitate to express my own belief 
that the future of the telephone in the 
United Kingdom will be free from com- 
petition, free from the expense and waste 
of war, developed by the certainty of per- 
manent utility, and cheapened by the 
economy which unity of control and per- 
manent work wil] attain. 
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The Association of German Electrical 
Engineers. 


The tenth annual meeting of this asso- 
ciation was recently held at Diisseldorf. 
The report presented by Mr. Gisbert 
Kapp, the general secretary, stated that 
during the past year the cooperation of 
the association had repeatedly been 
requisitioned by the German Secretary of 
State for Home Affairs in connection 


with the dissemination of informaticn of 
interest to Teutonic industry. As a rule, 
the news related to electrical installation 
projected in other countries and by this 
means the German firms had been af- 
forded a convenient opportunity to sub- 
mit tenders for the work. The firms in 
question were informed cf the contracts 
by circular, which the Secretary of State 
placed at the disposal of the association 
for this purpose. After the reading of the 
report, Professor C. Hartmann, the presi- 
dent, delivered his opening address, in 
the course of which he stated there were 
three causes which had helped to bring 
about the present precarious condition of 
the electrical industry in Germany. The 
first was the acquisition by manufactur- 
ing firms of concessions for the equip- 
ment and operation of electricity works. 
In exceptional cases that might perhaps 
be accompanied by success, but in prin- 
ciple it was a chimera to give one’s self 
orders in that manner. Secondly, it led 
tc a depression in prices, because the 
firms underbid themselves in order that 
their competitors might not have any ad- 
vantage; and thirdly, there was a too 
careless valuation of stocks and insuffi- 
cient financial provisions, which led to an 
unpremeditated coloring of the balance- 
sheets. These evil results showed that 
the electrical engineer frequently was an 
inventive constructor and mathematician, 
but rarely a clever merchant and gocd 
accountant. The speaker proceeded to 


‘observe that these deficiencies - would 


probably be overcome in the future by 
the high schools where commercial ques- 
tions were being taught, as, for instance, 
at the Leipsic University, the technical 
schools at Aix la Chapelle, Cologne, and 
Frankfort-cn-the-Maine. 
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The Atlanta Water and Electric 
Power Company. 

An important southern hydroelectrical 
power transmission enterprise has re- 
cently been projected by eastern capital- 
ists, having for its object the creation of 
an industrial centre in its immediate 
vicinity and the possible ultimate de- 
velopment of an electricity supply sys- 
tem in the near-by cities. 

The project involves the immediate 
construction of a concrete dam across the 
Chattahooche River at the Bull Sluice 
Shoals, about fifteen miles from Atlanta, 
Ga., and the erection of a generating sta- 
tion at the dam, containing a complete 
equipment of turbines, . generators, ex- 
citers, switchboards and the necessary 
transforming apparatus for adapting the 
power to transmission purposes. The 
ultimate disposition of the power avail- 
able has not been definitely determined, 
but for the present the entire output of 
the plant will be utilized by local manu- 
factories. In the event of a sufficient de- 
mand for power at Atlanta, a transmis- 
sion to the city limits may be installed 
with a substation at this point where the 
power will be transformed for local use 
in mills and factories located near-by. 

The plant will have an ultimate ca- 
pacity of 14,000 horse-power at the gen- 
erator terminals, of which but 6,000 
horse-power will be available at the pres- 
ent time. The remaining 8,000 horse- 
power will be installed as rapidly as is 
warranted by the local demands for 
power. 

Steam railroad facilities are at present 
undergoing improvement for the accom- 
modation of the new industries which, as 
the result of the power enterprise, will 
undoubtedly be attracted to this vicinity. 

A ten-mile branch of the Southern Rail- 
way extends from Chamblee, a few miles 
north of Atlanta, on the main line, to 
Roswell, a small manufacturing town lo- 
cated upon the Chattahoochee River, and 
but a few miles distant from the new 
water power. A spur track between the 
power-house and the above branch will 
furnish transportation facilities for the 
new industries. 

The development of this undertaking 
involves an expenditure of over one and 
one-half million dollars, all of which has 
already been subscribed by the promoting 
interests comprised in the Atlanta Water 
and Electric Power Company. The com- 
pany is incorporated under the laws of 
Georgia, and is officered by men promi- 
nent in hydraulic and electric power en- 
terprises, viz.: S. Morgan Smith, York, 
Pa., president; Forest Adair, Atlanta, 
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Ga., vice-president; J. J. Spaulding, At- 
lanta, Ga., secretary and treasurer. The 
board of directors comprises the above 
gentlemen, together with C. Elmer Smith, 
of York, Pa., and George C. Smith, of 
the Westinghouse companies. 

The entire hydraulic work, including 
the erection of dam and power-house and 
the furnishing of the hydraulic ma- 
chinery, will be carried out by the S. 
Morgan Smith Company, of York, Pa. 

The electrical work will be designed 
and executed by Westinghouse, Church, 
Kerr & Company, engineers and auditors 
for the Atlanta Water and Electric Power 
Company. The electrical equipment will 
be furnished by the Westinghouse Elec- 


tric and Manufacturing Company, and. 


the entire power installation will repre- 
sent the most advanced practice of these 
three well-known engineering concerns. 

Previous to the final organization of 
the power company, a commission of emi- 
nent hydraulic engineers was appointed 
to investigate the proposed location of the 
dam, together with the possibility of in- 
terference with the Atlanta City water 
supply plant, located a few miles below 
Bull Sluice Shoals, and to make such 
recommendations as would ensure the 
success of the enterprise, and avert such 
catastrophes as have so often occurred in 
southern territory within recent years. 
This commission comprised Mr. John 
Bogart, engineer of the St. Lawrence 
Power Company, Massena, N. Y., and Mr. 
William De La Barre, engineer of the St. 
Anthony’s Falls Power Company, both 
of whom have been intimately connected 
with many important hydraulic under- 
takings in this country. The report of 
this commission was entirely favorable to 
the enterprise as originally promoted, and 
the work is proceeding with all possible 
speed in entire accordance with its recom- 
mendations. 


The dam will be constructed of Cy- 


clopean masonry with concrete facings, 
and will be approximately 1,100 feet in 
length, 50 feet high and 65 feet wide at 
the base. The geological formation of 
the river bed, which is hard gneiss rock, 
is peculiarly favorable to the hydraulic 
work, and presents a series of stepped 
rock surfaces perpendicular to the line of 
greatest thrust resulting from the press- 
ure of water upon the up-stream face of 
the dam. Reenforcement of the toe of the 
dam against weakening by excessive 
abrasion will be accomplished by a row 
of steel rails bent to conform to the 
proper radius and embedded flush with 
concrete face of the toe. During periods 
of excessive drought, for the purpose of 
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augmenting the natural reservoir capac- 
ity, flash boards will be used. These will 
be so constructed that in the event of the 
hydraulic head exceeding a _ predeter- 
mined limit during freshets the excese 
water will be released, thus relieving the 
dam from dangerous pressure and pre- 
venting unnecessary flooding of the reser- 
voir area above the dam. 

The construction of the dam will be 
accomplished by the aid of overhead 
cableways suspended between anchorages 
upon the opposite river banks. Three of 
these will be used for the purpose of facil- 
itating the work to the greatest possible 
extent, and avoiding the delays and in- 
terferences due to high water or freshets. 
All rock used will be obtained in the im- 
mediate vicinity of the dam, and the en- 
tire work will be pushed to an early com- 
pletion—possibly within eighteen months. 

At each end of the dam will be located 
a concrete bulkhead, each extending ten 
feet above the crest of the dam proper, 
into one of which are anchored the tur- 
bine penstocks. The power-house will be 
located immediately in the rear of the 
main bulkhead and built upon the river 
bed. Seven steel penstocks, each twelve 
feet in diameter, extend from their 
anchorage in the base of the bulkheads to 
the wheel casings, a distance of fifty feet. 
These penstocks will be controlled by ver- 
tical sliding headgates operated through 
gearing from the crest of the bulkhead 
and protected by steel trash tracks, pro- 
vision for repairs being made by a series 
of steel frames for stop-logs, should these 
be necessary. Anchored sluiceways at the 
base cf the bulkhead will be provided for 
taking care of water during construction 
of the dam. 

The turbines are of the horizontal twin 
inward flow type, manufactured by the 
S. Morgan Smith Company. There will 
ultimately be seven pairs of 2,500 horse- 
power each, in addition to two single ex- 
citer turbines of 250 horse-power each. 
The turbines are encased within a steel 
casing placed within the penstocks, with 
the steel draft tubes extending twenty 
feet below the power-house floor, into the 
tail-race. The shafts extend into the 
generator compartment, these being di- 
rect-coupled to 1,500-kilowatt, revolving- 
field, alternating-current generators. A 
similar arrangement is employed with the 
exciter units, each of which is 150 kilo- 
watts capacity and capable of carrying in- 
definitely the entire excitation load. 

The generators furnish current at 
2,200 volts and 60 cycles direct to the 
station switchboard which is of the West- 
inghouse No. 11 type, embodying the 
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most recent and approved forms of cur- 
rent metering and controlling appliances. 
A considerable amount of power will be 
furnished to local concerns directly from 
the station bus, thus avoiding transforma- 
tion losses, but provision has been made 
for a complete equipment of 1,500-kilo- 
watt, water-cooled transformers which 
will raise the pressure to 22,000 volts for 
transmission should this be decided upon. 

The present installation will consist of 
1,500-kilowatt units with the exciters and 
the necessary controlling apparatus, but 
the entire power-house and equipment 
have been designed with a view to imme- 
diate extensions when warranted by the 
demand for power. The enterprise is one 
worthy of the warmest support and 
should prove strongly attractive to manu- 
facturing interests in search of a suitable 
location where cheap and reliable power 
is available. 
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Book Reviews. 


“Handy Electrical Dictionary.” W. L. 
Weber. Chicago. Frederick J. Drake & 
Company. Leather. 224 pages. 2% by 


6 inches. Furnished by the ELECTRICAL RE- 
VIEW at fifty cents. 


This little book will be welcomed by all 
who are interested in electrical matters. 
It contains not only a full list of elec- 
trical terms, accurately defined and ex- 
plained, but includes also many defini- 
tions of terms used in other branches of 
engineering. The list of standard wiring 
diagrams in the back of the book will be 
found useful by many. 


“Electroplating and _ Electrorefining of 
Metals.” Arnold Philip. New York. D. 
Van Nostrand Company. Cloth. 680 pages. 
5% by 8 inches. Numerous illustrations. 
Supplied by the ELEcTRICAL REVIEW at $4.50. 


This book is the outcome of a revision 
of Alexander Watt’s “Flectro-Deposition.” 
The first part includes all the matter con- 
tained in Watts work, although con- 
densed at some points. This is too well 
known to necd comment at this time. To 
this have been added descriptions of the 
latest types of apparatus and accessorics 
used in work of this character. A num- 
ber of later methods of electro-deposition 
for specific purposes are also described. 
The second part of the book is entirely 
new, and considers electromctallurgical 
processes. The greater part of this is de- 
voted to the consideration of electrolytic 
copper refining. A brief sketch of the 
development of this is given, and the de- 
tails of recent methods are considered at 
some length. Chapter 2 of this part dis- 
cusses the cost of electrolytic copper re- 
fining, and is an attempt to systematize 
this work. The subject is treated en- 
tirely from the financial side. The vari- 
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ous items in the expense of operating are 
taken up separately and deduced in terms 
of the yearly output in tons and current 
density. It is thought that this method 
can be applied profitably to all metallurgi- 
cal processes. The other processes taken 
up in this part are electrolytic gold and 
silver refining, recovery of tin, electro- 
lytic refining of lead, production of 
aluminum, and electrolytic refining of 
nickel. This part includes also a chapter 
upon electrogalvanizing, which contains 
much valuable information. The author 
makes no attempt to discuss the theories 
of electrolysis, claiming that a technical 
book should assume these and should con- 
cern itself solely with the application of 


methods. The work forms one of the 
most complete reference books upon elec- 
trolytic processes published. 

It is to be regretted that the author did 
not extend the second part of his work 
to include all the electrolytic processes 
which are now in use. While it is true 
that many of these are still in an unsatis- 
factory state of development, it is difficult 
for the student to obtain satisfactory 
descriptions of them as they are applied 
to-day. 


CORRESPONDENCE. 
Locating Grounds. 


To THB EDITOR OF THD ELECTRICAL REVIEW : 

I have been using a very simple method 
of locating grounds on wires in telephone 
cables. The method may not be new to 
some, yet as I have not known of its use 
before I will describe it for the benefit of 
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METHOD oF LOCATING GROUNDS. 


those who have not as yet found a simple 


and reliable method of locating grounds | 


in their aerial cables. This test will not 
hold good if the cable in trouble be not 
free from dead grounds against cther 
cables, guy wires, ete. In the accompany- 
ing diagram let a, b, C, D be any aerial 
cable or the aerial section of a cable, a 
and b of which represent the lead sheath, 
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and C and D of which represent whatever 
wires are in trouble at the point marked 
X, which wires should be opened at the 
other end of the cable. At the exchange 
end I attach one leg of a 110-volt light 
circuit tc the lead sheath of the cable and 
the other leg through the resistance of 
four paralleled sixteen-candle-power 
lamps to whatever wires are in trouble 
at X. This connection allows the current 
to pass through the wires C and D to the’ 
point X, where they come in contact with 
the lead cover which gives the return cir- 
cuit back to the exchange end. Now if 
we take an ordinary head telephone re- 
ceiver, wound to a resistance of one five- 
hundredth of an ohm, and touch the ends 
of its leads on the lead sheath of the 
cable any place between the exchange 
and the point X a noticeable click will be 
hcard in the receiver, due to a part of the 
returning current passing through it, 
while if the same connection be made be- 
yond the point X nothing whatever will 
be heard in the receiver. In this way the 
most inexperienced lineman can locate 
cable trouble within a few inches. 
A. B. DunGAN, Wire Chief, 
Consolidated Telephone Company. 
Wilkesbarre, Pa., November 10. 


Distribution of Electrical Energy 
in Paris. 


A complete record cf the electrical 
distribution in Paris has been kept by 
L’Industrie Electrique for the past ten 
years. The present condition is given in 
a recent article in a number of complete 
tables, which give fcr each company the 
number of central and substations, num- 
ber and makes of boilers and dynamos, 
method of distribution, and the number 
of transformers and accumulators. In 
the discussion of these tables, it is noted 


that the underground distribution in 
Paris is, in general, in good ccndition, 
but some circuits are poor. Where cables 
are run in proximity to gas pipes, the in- 
sulation is poor and conditions very dan- 
gerous. The method of distribution 
varies with different ccmpanies, some 
using a three-wire continuous current, 
and others using alternating currents 
with transformers and rotaries. The 
price of electrical energy in Paris makes 
its use prohibitive in many cases. At the 
end of 1900 there were in Paris nearly 
14,000 are lamps and over 1,000,000 in- 
candescent lamps. The applications of 
electrical energy for motive power and 
for heating have been very little devel- 
oped. The use of electric elevators is not 
rare, and is increasing. It is stated that 
these are more economical than either 
hydraulic or compressed air elevators. 
Assuming an ascent of six stories with 
three passengers, the cost of the trip is 
given as 0.165 franc for the hydraulic, 
0.03 france for compressed air, 0.045 franc 
with a hydroelectric elevatcr, and 0.025 
france for a simple electric elevator, when 
the cost for the energy is reckoned at 
0.061 frane per hektowatt-hour. 
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Electrical 


Patents 


The General Electric Company has ob- 
tained a patent on a novel exciting dy- 
namo invented by Mr. Harold W. Buck, 
of Schenectady, N. Y. The illustra- 
ticn herewith presented is a diagram- 
matic view of one embodiment of the in- 
vention employed in a direct-current, dy- 
namo-electric machine. G is a suitable 
armature. (Here shown as a Gramme 
ring.) At equal spaces about the arma- 
ture connections are tapped off to a cor- 
responding number of sources of leading 
electromotive force CCC. These may be 
either condensers, electrolytic cells or 
overexcited synchronous motors. A com- 
mutator K’ is connected to the armature 
in the usual way, with brushes BB bear- 
ing thereon. An unwound ficld-magnet 
V is in inductive relation to the arma- 
ture, and is here shown as internally 


Exciting DYNAMO. 


arranged with respect to the same. The 
reaction of the leading currents flowing 
in the condensers will magnetize the field, 
and the field thus established will gen- 
erate a direct current, which may be taken 
from the commutator by the brushes BB, 
as in other direct-current machines. The 
leading currents will continue to flow in 
the armature independent of whatever 
load-current may be taken from the com- 
mutator. In a machine of the character 
described the field strength depends upon 
the current flowing into the condensers, 
so that. the field strength and conscquently 
the voltage of the machine may be varied 
by varying the condenser capacity in any 
suitable manner. The mechanical con- 
struction of a machine, such as described, 
may undergo many modifications, and its 
principles may be embodied in many dif- 
ferent types of machines without depart- 
ing from the spirit of this inventicn. 
Thus the field-magnets may be either in- 
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ternal and without windings thereon, or 
they may be external, with short pro- 
jections forming the pole-picces. In the 
latter case the poles are short and the 
magnetic circuits compact, because no 
necessity exists for providing space for 
winding field-coils. 

Mr. Frederick W. Erickson, of Boston, 
Mass., has invented and patented a novel 
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OUTLET BCsHING FOR CONDUITS. 
outlet bushing for conduits. The inven- 
tion consists of a specially designed out- 
let bushing made in two parts, having an 
enlarged inner head with a flaring orifice 
and a rearward-extending portion, which 
is adapted when placed together to grasp 
and firmly hold the end of the flexible 
conduit. The two parts are held to one 
another by a screw-nut, preferably in the 
form of a spring-clip, and securely lock 
the same to thé walls of the outlet box. 

Mr. Caryl D. Haskins, of Schenectady, 
N. Y., has patented an anti-creeping de- 
vice for electric meters, which he has as- 
signed to the General Electric Company. 
As is well known, there is a great liability 
of electric meters creeping because of the 
vibration or other causes to which they 
may be subjected. This is overcome by 
the present invention in an extremely 
simple manner. A cam is mounted upon 
the meter shaft, this cam cooperating 
with a spring-mounted roller carried by 
some stationary part of the meter. When, 
due to rotation of the meter, the roller 
rides up one side of the cam it produces 
a retarding effect upon the rotating mem- 


ANTI-CREEPING DEVICE FOR METERS. 


ber of the meter, while as it rolls down 
the succeeding portion of the cam sur- 
face, it causes an accelerating effect prac- 
tically equal but opposite in character to 
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the previous retarding effect. The num- 
ber of revolutions of the meter is there- 
fore not perceptibly affected by the pres- 
ence of the cam and its cooperating 
roller, which together constitute an anti- 
creeping device. The parts are adjusted, 
however, so that the retarding effect is 
sufficient to overcome any tendency to 
creeping of the meter which may exist. 
The roller is preferably journaled upon 
the free end of a spring arm that is ad- 
justable so as to exert more or less press- 
ure against the cam. Ordinarily, how- 
ever, the roller is so arranged that its fric- 
tion is just sufficient to stop any tendency 
toward creeping of the armature shaft. 
When the load comes on the meter the 
cam surface acting on this anti-friction 
roller deflects the spring, thereby storing 
up potential energy. As soon as the 
roller passes over the portion of the cam 
having the greatest radius, the spring re- 
acts and accelerates the movement of the 
armature shaft, thereby restoring the en- 
ergy previously stored and equalizing the 
retarding effect first given. 

Mr. Charles S. Hisey, of Dayton, Ky., 
has patented a novel electric grinding 


ELECTRICAL GRINDING DEVICE. 


device, the rights of which are controlled 
by the Hisey-Wolf Machine Company, of 
Cincinnati, Ohio. The leading feature 
is the adaptability of the device for use 
in connection with machine tools, to 
which it serves as a grinding attachment, 
the tool-holding parts of the latter serv- 
ing to support the implement, while the 
work-supporting parts of the particular 
machine tool serve to hold the work to be 
ground. The grinding attachment, while 
being so held by the tool-holding device 
of the machine tool—that is, by the de- 
vice holding the cutting tool thereof—is 
thus equally capable of all the adjust- 
ments of such cutting tool and may also 
be detached or placed in position with 
equal facility as such cutting tool or 
moved from one machine for attachment 
to another. The grinding attachment 
consists, substantially, of an electric 
motor, on the armature shaft of which 
is mounted the grinding-wheel, which 
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may be the usual emery-wheel. The same 
is detachably held in place by a washer 
and superposed nut, and may be ex- 
changed, the same as in the ordinary 
emery-grinder, with others of different 
size as to diameter or face, as required. 
The electrical part of the attachment may 
be of any approved style and forms a part 
of the invention to the extent that it may 
require modification to adapt it to its 
combination with the grinding device. 
The parts are supported in a frame, 
preferably in shape of a closed housing, 
at opposite ends of which bearings are 
provided for the armature shaft. Current 
to rotate the armature, its shaft and the 
grinding-wheel thereon is supplied to the 
former through commutator by brushes, 
held in contact with the former by spring 
pressure, and carried in insulating plugs, 
which are seated in bosses, projecting 
from a lateral extension of the housing. 
Suitable wires carry the current, connec- 
tion being made by contact binding 
screws. The branches necessary for the 
field are also taken from these wires in- 
side of the housing, and outside all wires 
are bunched and twisted into one cable 
of suitable length, which carries at its 
free end a contact plug, constructed the 
same as the plug of an incandescent 
lamp. This plug is of standard size to 
fit the socket of the usual incandescent 
lamp, the intention being to make con- 
nection in this way—that is, by inserting 
the plug into an incandescent lamp 
socket. The attachment is held in posi- 
tion by the tool-holding devices of the 
particular machine tool on which it is 
intended to be used at the time—as, for 
instance, by the tool-post of a lathe or 
head of a planer. For such purpose it is 
provided with a shank having flat paral- 
lel sides and of dimensions equal to the 
usual lathe or planer tool, so that it fits 
like these and may be readily connected 
and clamped in place or detached. It is 


clear that after being so attached the. 


grinder is susceptible of the various ad- 
justments which the particular tool would 
be and the place of which is taken now by 
its shank. l 

Mr. George Thomson, of Elizabeth, 
N. J., has devised an improvement in the 
art of blasting and describes the inven- 
tion as follows: “Explosives have gen- 
erally been used in blasting heretofore, 
being ignited either by a primer or de- 
tonator exploded by an electric current or 
by a slow-burning fuse. My invention 
aims to dispense with the use of ex- 
plosives that produce gases after explosion 
which are injurious to the health of the 
miner, or which, owing to their noxious 
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nature, require that he shall wait until 
they clear away before proceeding with 
his work after the explosion. According 
to my invention I utilize electrically gen- 
erated heat as the means for effecting the 
blasting operation. In carrying out my 
invention I place within a drilled hole in 
the rock or other material to be blasted 
an electric furnace of suitable construc- 
tion, and through this furnace, by means 
of suitable conductors, I pass an electric 
current of considerable volume, whereby 
a most intense heat is generated within 
the furnace and communicated to the im- 
mediately surrounding portion of the 
mass of rock. The amount of heat thus 
electrically generated may be substan- 
tially the same as in electric furnaces 


ELECTRICAL BLASTING APPARATUS, 


used for smelting purposes, as, for 
example, those used for the pro- 
duction of aluminum-bronze, carborun- 
dum or calcium carbide—or, in other 
words, -the temperature obtained is what 
is commonly known as a ‘smelting’ 
temperature. The electric furnace is es- 
pecially designed and adapted for inser- 
tion into a drilled hole and is so con- 
structed as to facilitate the rapid escape 
of heat into the surrounding rock. By 
this means the surrounding wall or core 
of rock is rapidly raised to a high tem- 
perature, approximately to a white heat. 
The rock is thus heated at a rate more 
rapid than that at which the heat intro- 
duced into it can escape by conduction 
outwardly into the surrounding mass of 
rock. Consequently, the inner and most 
highly heated core or portion of the rock 


is expanded much more rapidly than the 
outer mass thereof can expand, and being 
imprisoned within the outer mass its ex- 
pansion exerts a strong tendency to dis- 
rupt or burst the entire mass of rock. 
Under some circumstances, the means 
thus described are alone sufficient to dis- 
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rupt the rock. This is especially the case 
with comparatively brittle rock of low 
heat conductivity and with an efficient 
form of electric furnace worked to a high 
heating capacity. Under these circum- 
stances my invention provides a very 
simple and readily applied means for 
blasting, since all that is necessary 
is a suitable dynamo or transformer, 
and a small cylindrica] electric fur- 
nace of shape to be inserted into the 
drilled hole with connecting wires of 
proper capacity ; the miner having only to 
insert the furnace into the hole, and by 
means of a switch to turn on the electric 
current, an operation which is followed 
in a short time by the cracking open of 
the rock without any violent explosive 
action and without the formation of any 
deleterious gases. For those instances in 
which the mere heating of the rock, as 
thus described, is insufficient to effect the 
blasting, my invention provides a further 
step. According to this part of my inven- 
tion I first apply heat within the drilled 


- hole in the rock, in the manner already 


described, until the rock surrounding the 
hole is heated to a high degree, and then 
I cause the introduction into contact with 
the heated mass of a suitable quantity of 
water or other suitable liquid, which is 
vaporized with great suddenness, whereby 
is generated within the drilled hole a 
pressure sufficient to disrupt the mass of 
rock. I prefer water to other liquids, 
because in its gaseous form it is innocu- 
ous, its steam quickly condensing after 
the explosion, so that the miners can im- 
mediately return to work without incon- 
venience or danger. In carrying out this 
part of my invention it is necessary to 
close the drilled hole by some suitable 
tamping—such, for example, as is com- 
monly used in blasting with an explosive 
charge. In order to prevent the blowing 
out of this tamping by any gradually ac- 
cumulating pressure preceding the libera- 
tion of the liquid and the consequent gen- 
eration of an explosive pressure, I provide 
through the tamping a minute vent- 
passage or necdle-hole, so that any gradu- 
ally generated gas may freely escape. For 
introducing the liquid at the proper time 
into contact with the heated mass I may 
place a suitable quantity of the liquid in 
a sealed vessel or can in any suitable 
location within the drilled hole, so that it 


. shall be somewhat protected from the most 


intense heat in order that the rock may 
be highly heated before sufficient heat is 
communicated to this vessel to liberate 
the liquid. The liquid may be liberated 
either by the melting of some portion of 
the wall of the vessel—as, for example, 
its soldered joints, by the accumulating 
heat—or by the bursting of the vessel by 
the expansive force of the liquid due to 
the heat which is transmitted to it. In 
either case the liquid is liberated in suf- 
ficient mass, so that, flowing into the 
drilled hole or bore around the electric 
furnace, it comes in contact with the 
nearly white-hot rock and is vaporized 
with great suddenness so as to generate 
a large volume of steam or other gas, as 
the case may be.” 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Oil Motor Cars. 

In the discussion of Captain C. C. 
Longridge’s paper on oil motor cars a 
number of interesting points were brought 
out. The author held that the water-jacket 
was doomed by the growing use of steel 
cylinders, but the use of high-power jacket- 
less cylinders would necessitate a reduc- 
tion in temperature. For this purpose 
adding water to the oil would be effective. 
The fuel in this case should not be intro- 
duced into the cylinder except at the point 
of ignition. Lubrication at high tempera- 


tures was another point that needed study. . 


Professor T. Turner discussed the com- 
position of materials used in cylinder con- 
struction. Steel was the best, but this 
should be in the form of solid-drawn 
tubes, these being stronger, weight for 
weight, as well as more trustworthy. If 
the desired properties could be secured 
with a low carbon steel it would be better 
not to use high percentages. The quali- 
ties needed more strength, toughness and 
good wearing properties, and carbon was 
necessary for good wearing. A steel with 
0.15 per cent of carbon would meet all 
requirements. Mr. G. Iden said that the 
horizontal engine enabled a more graceful 
body to be built, but that the vertical had 
more advantages. The engine described 
in the paper seemed too complicated for 
general use. These machines are seldom 
operated by a mechanical engineer, and 
for this reason all parts of the machinery 
should be as simple as possible. The 
strain on the exhaust valves was very 
severe, and the best results were obtained 
when these were made of pure nickel. 
These lasted ten times as long as steel. 
The speaker had found that cast iron for 
the cylinders was satisfactory if careful 
attention was given to the design so as to 
secure perfect castings. Lubrication of 
the cylinder is easier when this metal 
is used.—Engineering (London), Oc- 
tober 24. 
a 


Researches with an Alternating-Current 
Arc at High Potentials. 

The advantages claimed for the use of 
high potentials in are light studies, as 
given by Herr B. Monasch, are many. 
When low potentials are used, the are must 
be started either by bringing the carbons 
together, and then drawing them apart, 


of the World. 


or by passing a spark from a Leyden jar 
between the electrodes, or, finally, by the 
method described by M. G. Maneuvrier. 
In this method the arc is surrounded by 
a globe and the air exhausted, and then 
suddenly allowed to rush in. This 
kindles the are. In the first of these 
methods, one disadvantage is that the 
carbons can not before the experiment be 
set at a fixed distance apart. The other 
methods of starting call for undesirable 
accessory apparatus and complicate the 
work. A further disadvantage of the 
low-potential are arises from the rela- 
tively large currents required. These 
heat the apparatus and make it difficult 
to secure constant conditions. If the car- 
bon is coated with metal, heavy currents 
coat this thickly with an oxide, while if 
metallic electrodes are used these are 
quickly melted away. In the authors 
work the intensity of the current varied 
from 0.02 to 0.07 of an ampere, and this 
intensity merely caused a slight skin to 
form over the surface of the electrodes, 
which did not appreciably increase their 
thickness. The metallic electrodes were 
very little affected by these small cur- 
rents, and the are burned under constant 
conditions for some time. The high po- 
tential was secured by a step-up trans- 
former. The current was measured by a 
hot-wire ammeter, and the potential by 
an electrostatic voltmeter. A dynamom- 
eter wattmeter could not be used in this 
work because of the relatively large cur- 
rent required to operate this instrument. 
For this reason a static wattmeter was 
used. The are was surrounded by a glass 
globe to prevent currents of air from af- 
fecting it, and this globe was filled with 
air dried by passing it through sulphuric 
acid. By this arrangement constant con- 
ditions were secured after three minutes’ 
burning, and very reliable readings were 
obtained. In Ayrton’s work, where car- 
bons were burned in dried air with con- 
tinuous currents of low potentials, often 
it took half an hour to obtain constant 
conditions. The results of these researches 
show that the energy varies directly with 
the distance between electrodes if the cur- 
rent is constant. The power-factor also 
varies directly with the length of the 
are. A study of the effect of air pressure 
on the fall of potential between electrodes 


shows that the voltage constantly falls 
with the decrease in pressure. Previous 
researches have been thought to show that 
there was a critical point at about one 
atmosphere, below which the voltage 
would increase with the decrease in air 
pressure. This critical point. was not 
found, although the pressures were car- 
ried down to 100 millimetres of mercury. 
The consumption of energy and the 
power-factor also steadily decreases with 
the decrease in pressure. Further results 
are promised in the near future.—Elec- 
trotechnische Zeitschrift (Berlin), Oc- 
tober 30. 
a 


Recent Experiments on Optical 
Telephones. 

This article gives an interesting de- 
scription of Herr E. Ruhmer’s latest ex- 
periments in wireless telegraphy. It has 
been but four years since the first tests 
were made with the speaking arc, and re- 
cent results indicate that optical teleg- 
raphy may eventually become of consider- 
able importance. Herr Ruhmer has been 
able to telegraph seven kilometres by day 
as well as by night. In daylight the re- 
ceiver must be shaded from direct action 
of the sun’s rays. This system is thought 
to be of great value for military and naval 
use, as the signals can not be intercepted 
by the enemy as is the case with wireless 
telegraphy. The operation of this system 
depends upon the effect produced by a 
varying current upon the temperature of 
an electric arc. The variations in tem- 
perature produce corresponding variations 
in luminous intensity. If these variations 
in current are produced by a telephone 
transmitter the corresponding variations 
in the light emitted are sufficient to trans- 
mit messages if a suitable receiver be 
supplied. The receiver consists of a 
selenium cell used in connection with a 
battery and telephone receiver. Selenium 
has the property of varying in resistance 
with the illumination falling upon it. The 
transmitting apparatus employed in these 
tests consisted of a hand-fed are lamp 
supplied with current from a battery. The 
current varying in intensity from four 
amperes for a distance of one to two kilo- 
metres up to sixteen for a distance of 
seven kilometres, a parabolice reflector, 
thirty-five centimetres in diameter, threw 
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the light in the proper direction. The re- 
ceiver was a similar reflector, in the 
optical axis of which was placed a cylin- 
drical selenium cell. 
met heretofore has been in securing a suf- 
ficiently sensitive selenium cell, those used 
formerly responding but little to the short 
wave-lengths emitted by the arc. The 
author has overcome this difficulty and 
can construct selenium cells to respond to 
any desired wave-length. The cell must 
also respond quickly, that is to say, its re- 
sistance must change instantly with the 
change in illumination. These cells are 
enclosed in a vacuum, the tube being of 
thin glass.—Hlectrotechnische Zeitschrift 
(Berlin), September 25. 
A 


Electrometallurgical Problems. 


This is the third paper by Mr. A. A. 
Beadle, and in it the author takes up the 
question of the electrometallurgical pro- 
duction of zinc. Zine occurs in nature 
chiefly as the sulphide or blende, and is 
generally associated with iron, arsenic, 
etc. In the present method of reduction 
great difficulties are encountered. The 
ore is first reduced to the oxide and then 
mixed with carbonaceous matter and dis- 
tilled, the condensed zinc being cast into 
ingots. In this form it contains iron and 
other impurities. The amount of fuel 
used is excessive, a good deal of zinc is 
lost during the operation, and the retorts 


deteriorate rapidly, while a large amount > 


of handling is required. Many methods 
of treating the ore electrolytically have 
been tried, but few can be said to be sat- 
isfactory. It is not difficult to obtain the 
zine in solution, but there is great diffi- 
culty in depositing it electrolytically in a 
solid metallic condition. Fair deposits 
of zinc, however, may be obtained from 
the sulphide or the double sulphides of 
zinc and the alkaline metals or from 
zincates of potash and soda, but the proc- 
ess requires a good deal of care and skill 
in handling. Zine can be reduced from a 
. fused hydrous chlorate, and this seems 
the most promising direction for develop- 
ment. The most abundant deposits of zinc 
are those in which the zine blende is asso- 
ciated with galena or lead sulphide. Here 
each metal interferes with the reduction 
of the other. Most of these deposits con- 
tain silver. Mechanical separation is not 
satisfactory, because of the intimate mix- 
ture of the two compounds. All attempts 
at treatment of this ore may be classed 
under two headings—first, obtaining the 
metal in a solution, which is subsequently 
electrolyzed, and obtaining the metal in 
ne form of fused salts, either directly 
or indirectly, and subsequently electro- 


The chief difficulty - 
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lyzing the fused salts. Most of the meth- 
ods first classed have been based on the 
fact that in partial roasting the sulphates 
are produced, which enables the sulphate 
of zinc to be washed out, leaving that of 
lead behind. In the Ashcroft process, 
ferric chloride was used. Almost every 
solvent has been patented in this connec- 
tion, including the mineral acids. The 
same difficulties are met with here as in 
the treatment of the more simple ores. 
The rapid accumulation of impurities in 
the clectrolyte, and the deterioration of 
the electrodes, present almost insuperable 
obstacles. For the second class of proc- 
esses, the halogen salts appear to be best 
suited. In some of these the ore is first 
roasted to get the sulphate, which is then 
leached out and converted into the 
chloride. Another method consists in 
mixing the ore with zine chloride, and 
then raising it to just below red heat. In 
one method the chlorine is passed over 
the red hot ore. In one of the latest 
processes, which has been developed by 
Ashcroft and Swinburne, the ground ore 
is passed into a bath of molten zinc 
chloride, which acts on the silver and 
lead sulphides. Chlorine is then passed 
through and acts upon the zinc sulphide, 
converting it into chloride. The chlorides 
of lead, silver and other metals are thus 
produced, and the metals can be frac- 
tionally electrolyzed out. The economical 
results of these various methods remain 
to be seen, but they seem to indicate the 
direction in which successful development 
is likely to be made.—Electrical Review 
(London), October 24. 
A 


Work of the Reichsanstalt in the 
Year 1901. 


The official report of the work of the 
Physikalische Technische Reichsanstalt 
for 1901 has been presented, and this arti- 
cle gives a fair abstract of the same. The 
following are items relating to electrical 
matters. On January, 1902, the Ger- 
man law concerning electrical units 
became valid. The standard resistance 
coils, consisting mostly of manganin, 
have been retested and found very con- 
stant. This applies also to the small re- 
sistances varying from 0.1 to 0.0001 of 
an ohm, which were first tested in 1895. 
The JDeprez-d’Arsonval  galvanometer, 
constructed for this work by Siemens & 
Halske, has proved very satisfactory. 
Technical tests in behalf of the trade 
were made on various samples of con- 
ductors and resistance material. Of the 
thirty-one resistances, wire or sheet, 
which had been tested by the Reichsan- 
stalt, twenty-one upon retesting had, dur- 
ing the three years or more of their use, 
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remained constant within 0.02 per cent. 
One resistance of 0.001 ohm had gained 
0.12 per cent in four years, while another 
of the same resistance lost 0.23 per cent in 
two and one-half years. Only two of 
these resistances did not maintain the 
desired constancy of 0.1 per cent, but 
these had been badly used. Large num- 
bers of meters of various types have been 
tested and distributed to the various 
works, where they are used under dif- 
ferent conditions. These are kept under 
control and the boxes sealed, and the 
operation of these meters will be watched 
closely. For testing meters a double 
three-phase generator was constructed by 


Siemens & Halske for the electrical 
laboratory. The shaft bears two revolv- 
ing magnet systems, one having an out- 
put of five kilowatts, being permanently 
keyed to the shaft. The other, of one and 
one-half kilowatts, can be shifted by 
means of a worm through an angle of 
100 degrees. In this way any phase dif- 
ference between the currents in the cur- 
rent and pressure circuits of the meter 
can be obtained. The study of normal 
cells has been continued. After dispos- 
ing of the objection raised by Cohen 
against the standard of cadmium amal- 
gum, the solubility of mercuro-sulphate 
in water and cadmium sulphate was 
taken up. It was found that a concen- 
trated cadmium sulphate solution dis- 
solves three times as much mercuro-sul- 
phate as docs water. Investigations on 
the heat of the solution and the solubility 
of zine sulphate are being conducted. Of 
125 Olark cells tested professionally, 
twenty-eight were rejected as exceeding 
the error of 0.001 volt, or for other rea- 
sons. The normal electromotive force of 
the Clark cell is now assumed to be 
1.4328 volts at fifteen degrees centigrade, 
and that of the Weston cadmium cell to 
be 1.0186 at twenty degrees centigrade. 
The magnetic investigations chiefly con- 
cern the comparison of methods. Tests 
with the new wrought-iron yoke again 
proved that the resulting inductions de- 
pend upon the rate of change in the mag- 
netizing currents. When the latter are 
increased by great steps they are higher 
than those observed when smaller steps 
are applied. Work on hysteresis and 
Foucault current losses has been con- 
ducted in connection with various firms. 
Eight specimens of sheet metal have been 
tested by Epstein’s method. The Fou- 
cault losses decrease in long-continued 
tests, owing to heating, and the total loss 
and the proportion of the two components 
are altered with the conditions of the test. 
It makes a difference whether the test is 
begun with low frequencies and carried 
on to high, or the reverse. Hence it has 
been resolved that in practice only the 
total loss with a density of 10,000 lines 
at fifty pericds should be stated in watts 
per kilcgramme at a temperature of 
thirty degrees centigrade, and that the 
separation of the components should not 
be required.—Engineering (London), 
October 31. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Engine-Type Motors and Generators. 

Several unique features have been in- 
corporated in the design of the engine- 
type motors and generators of the New 
England Motor Company, Lowell, Mass. 
The armature is of the bandless type, 
and it is claimed that no sacrifice has been 
made in the shape of the teeth in order tz 
produce this result. This company has, 
at the expense of a great deal of labor and 
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the teeth of the armature core. These 
teeth, while being, so far as the sides are 
concerned, of exactly the same shape as 
those of the core, have the tops hollowed 
out so as to leave two projecting horns, 
one on each side of the tooth. After the 
coils have been placed in the slots of the 
core, hardwood wedges are driven in over 
them, and then by means of the peen of 
a hammer these horns are bent outward 
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ENGINE-TYPE MOTOR AND GENERATOR. 


experimenting, produced an armature in 
which the straight shape of the tooth, 
with its resultant advantages, is retained, 
and at the same time the wedges which re- 
tain the coils in place are held as firmly as 
though there was an overlapping or dove- 
tailed edge. At each end of the arma- 
ture core, and at intervals throughout its 
length, a device known as an interlocking 
and ventilating ring has been placed. 
This consists of an annular casting of soft 
composition, such as copper with a very 
small percentage of tin. This casting has 
teeth projecting from it to coincide with 


over the wedges, locking them into place. 
This method does not reduce the amount 
of iron in the core, as it simply consists 
in so manufacturing the end-plates and 
ventilating discs as to allow them to he 
used for interlocking rings to hold the 
wedges in place. Should it become neces- 
sary to remove the coils, the ductile nature 
cf the composition used allows the horns 
to be straightened again and a new coil 
inserted, when the horns may be bent 
down again, locking the coil in place. 
Another characteristic feature of this 
apparatus is the method of support of the 


brush rigging. It will be noticed in the 
accompanying illustration that this brush 
rigging is of the ring type, and is sup- 
ported from the field yoke of the ma- 
chine. Two rings are employed. One ‘s 
a heavy, split outside ring, which is 
rigidly bolted to the field yoke of the gen- 
erator, and is bored out to a true spheri- 
cal shape, so grooved as to support the 
smaller ring which, in turn, supports the 
brushes. By this means a true circle is 
formed for the smaller ring to rest ìn, 
and a further advantage is secured in the 
fact that the ring is light and easily 
moved. 

The armatures of these machines have 
the usual form-wound coils, but a 
peculiarity of manufacture consists in the 
fact that the slots are separately insulated 
with micanite troughs before the coils, 
which have been carefully taped, are 
placed therein. The commutators are 
large and give ample surface. The 
brushes are of carbon, and the brush- 
holders are of an improved type. 


PETE 

The smoke nuisance is receiving much 
attention at the hands of the city authori- 
ties of Providence, R. I., who are en- 
deavoring to obtain necessary legislation 
for its abatement. It is a matter of in- 
terest that the three largest industrial con- 
cerns in the city have voluntarily encour- 
aged this movement by offering to install 
apparatus in their power stations which 
would entirely prevent the formation of 
black smoke. With this purpose in view 
the Rhode Island & Suburban Railway 
has contracted for a large equipment of 
Roney mechanical stokers for its new 
boiler plant. The plant will have an ulti- 
mate boiler capacity of 8,300 horse-power. 
The above stokers will be used through- 
out. 

Another large concern, the Narragan- 
sett Electrice Lighting Company, is also 
installing a complete equipment of Roney 


stokers, comprising twelve stokers of the 
quadruplex type operating under Bab- 
cock & Wilcox boilers of 4,500 horse- 
power capacity. 

A third industrial plant employing 
these stokers is the Brown & Sharpe Man- 
ufacturing Company, where Roney stok- 
ers, under two batteries of Babcock & 
Wilcox boilers, have been in use for some 
time with excellent results. The success 
of this installation undoubtedly furnished 
the incentive toward the smoke-prevention 
movement. 
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A New Turn-Down Wrinkle. 


The popularity of an incandescent 
lamp which can be regulated so that the 
intensity of illumination may be varied 
from a dim light to that of the ordinary 
brilliancy is unquestioned. There are a 
great many cases, however, where the lamp 


Lone-DisTaANCce Turn-Down LAMP. 


is placed in an awkward position for 
manipulating the bulb when the mech- 
anism for reducing the light requires this 
method of procedure. A recent attach- 
ment to a popular form of turn-down 
lamp is in the form of a pendent push- 
button, hanging down from the electric 
bulb by a conducting cord. This cord can 
be attached to a special turn-down lamp 
by means of snaps like a glove fastener, 
the cord being of any length desired. 
This may be extended to any position, so 
that the light may be turned down from 
any position whatever. The accompany- 
ing illustration shows the appearance of 
the turn-down lamp and the pendent push- 
button, which is a specialty manufactured 
by the Phelps Company, Detroit, Mich., 


maker of the famous “Hylo turn-down 
lamp. 


-dp 
Stationary Motors. 


The motors manufactured by the Lowell 
Model Company, of Lowell, Mass., a type 
of which is shown in the accompanying 
illustration, are of the two-cycle compres- 
sion type, and obtain an impulse at each 
revolution of the crank. The ports are 
opened and closed by the piston, which ob- 
viates the use of poppet valves. Gasoline 
18 fed from the tank to the vaporizer, 
where it is mixed with a proper amount 
of air and is drawn into the crank case 
by the action of the piston on the upward 
stroke, then compressed by the downward 
stroke, and, as the piston uncovers the 
transfer port, the compressed charge is 
forced into the cylinder, and again com- 
pressed by the upward stroke, when it js 
ae by the electric spark, the piston 
wing nearly at the top of the stroke. The 
“xpansion of the ignited charge forces the 
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piston downward, and the burned gases 
are expelled from the exhaust port, which 
is uncovered by the piston in advance of 
the inlet port. Several improvements 
have recently been added to this model, 
the crank case being joined horizontally 
with the centre of the shaft. All of the 
shaft bearings are provided with stuffing 
nuts, which prevent a loss of compression 
in the crank case, even when the bearings 
are considerably worn. The cylinder 
heads, as well as the cylinders, are thor- 
oughly water-jacketed, and circulation is 
effected by a pump connected to the en- 
gine shaft. The speed is variable, but is 
controlled by a throttle in the transfer 
port. An improved electric igniter is 
used, which ensures a large spark when 
starting or at speed. These engines are 
run in either direction, and the amount 
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the-hanger and car was caused by a dead 
short-circuit between the trolley and 
ground. It is stated that in some way the 
positive trolley came into contact with the 
negative or ground trolley on one of the 
cars, causing a short-circuit on the line. 
The cireuit-breakers were set at 2,000 
amperes, and did not open until the engi- 
neer opened the circuit by pulling out the 
breaker; but at the time this was done 
it was noticed that the short-circuit was 
carrying 1,500 amperes. The illustration 
shows the disastrous nature of the arc 
caused by the short-circuit, which melted 
away the ends of the trolley ear and the 
lower part of the skirt of the hanger sup- 
porting it. The hanger was a type “D,” 
made by the Ohio Brass Company, of 
Mansfield, Ohio, and the insulation was 
of the well-known “Dirigo” brand made 


STATIONARY Motor BELTED TO GENERATOR. 


of gasoline consumed is claimed to be re- 
markably small. With motors of a sta- 
tionary type, a heavy stationary base 1s 
used for the mount, and two heavy bal- 
ance-wheels are added, with a belt pulley 
and governor. 


An Interesting Specimen. 


The illustration herewith shows a 
straight-line hanger and ear which was 


TROLLEY HANGER AFIER SAORT-CIROUIT. 


taken from the line of the Mill Creek Val- 
ley Street Railway Company, St. Ber- 
nard, Ohio. The damaged appearance of 


by the same company. It is remarkable 
that despite the fact that the hanger and 
ear was so damaged by the arcing that 
the stud bolt of the hanger was partially 


melted away and fused on to the boss of 
the ear, the insulation was practically un- 
injured, with the exception of a slight 
charring at the lower edge of the insu- 
lated bolt. A test of 500 volts afterward 
applied between the hanger casting and 
ear showed that the insulation of the 
hanger was still perfect. 


—-— a 
Electrical Car Heaters. 

A resistance coil which will pass a cer- 
tain amount of current may be made of a 
short length with a high resistance or a 
long length of wire with a low resistance. 
If the resistance of the coils is equal the 
same amount of current will flow through 
each, and each coil will give off the same 
amount of heat. The conversion of elec- 
trical energy to heat takes place in ac- 
cordance with well-known laws and in 
known proportions, the equivalents of 
which are standard and can not be pro- 
duced without a proportionate amount of 
energy. Consequently.a short coil of high 
resistance wire having a small surface 
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must necessarily operate at excessively 
high temperature in order to dissipate the 
same amount of heat as the longer coil 
of low resistance wire having a much 
larger surface. It is in this principle 
that the success of the electric heaters, 
manufactured by the Consolidated Car 
Heating Company, Albany, N. Y., is 
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insulated copper lead wires are attached 
to both ends by twisted and soldered 
joints. This coil is wound between the 
ridges on the porcelain spindle, under 
suitable tension, and the lead wires are 
passed through the eccentric bushings and 
firmly fastened without the use of bind- 
ing-posts. 


Fig. 1.—ComMPLETE COIL, WITH RESISTANCE WIRES AND LEAD WIRE. 


claimed to lie—that is, a large heating 
surface operated at a moderate tempera- 
ture. 

The resistance coils employed in this 
system are made of special galvanized iron 
wire. By reason of the large radiating 
surface, which is made possible by the 
McElroy spiral coil construction, the wire 
is heated only to a moderate degree, avoid- 
ing high temperature to which a high re- 
sistance wire is necessarily subjected and 
which invariably crystallizes the wire, es- 


This construction gives the greatest 
possible length of wire in the given space 
and disposes every portion of the large 
surface presented so that a large quantity 
of air comes freely in contact with it and 
passes out into the car in a steady stream 
at a temperature best suited to the com- 
fort of passengers and the heating effect 
on the air in the car. In each heater there 
are two resistance coils placed one above 
the other. The upper coil is of greater 
resistance and consumes less current than 
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Fig. 2.—PANEL HEATER FOR LONGITUDINAL SEAT Cars. 


pecially when accompanied by vibration. 
In all the electrical heaters manufactured 
under this system the resistance coils are 
perfectly supported at every point and the 
vibration of the coil is claimed to be 
impossible. The spindle supporting the 


the lower. The coverings of the lead 
wires to the two coils are of different 
colors, and can thus be easily distin- 
guished. The top coils of all the heaters 
in the car are in series, and the bottom 
coils of all the heaters in series. Thus, 


te 


Fie. 3.—STANDARD HEATER WITH THREE INDEPENDENT CIRCUITS. 


coil consists of three-eighths-inch square 
wrought-iron rod on which are strung 
cylindrical porcelain tubes which are so 
designed and fitted that a helical groove 
extends from end to end. 

Specially designed eccentric porcelain 
bushings are on either end of the rod, 
and pass through the end-plates of the 
heater case. The wire for the resistance 
coil is wound in a close spiral spring, and 


whenever current is used, heat is given 
out the full length of the casing of every 
heater in the car. At the same time this 
method of wiring is claimed to be the 
simplest and most economical in time of 
equipping and material used. 

Fig. 1 shows the complete coil with the 
resistance wire, porcelain bushings, end- 
plates and lead wires in position. 

Fig. 2 is an illustration of a panel 
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heater for longitudinal seat cars, with two 
resistance coils of the above-described 
construction extending the entire length 
of the case. The heater front is of cast 
iron and is finished in either black japan 
or gold bronze. The back is of stove- 
plate and is carefully designed to give 
maximum strength for a given weight. 
The heater is lined with heavy asbestos 
mill board, which is bound with sheet 
metal and firmly riveted to the case. A 
perforated back provides for a circulation 
of air between the case and the asbestos 
lining so that the heat which would other- 
wise be wasted under the seats is delivered 
into the car. 

Fig. 3 shows the type of heater which 
was designed to meet the specifications of 
the Manhattan Railway Company, New 
York city. This was adopted as standard 
and a contract given for equipment of 
1,200 cars requiring 21,600 heaters. The 
standard spiral coil construction is used, 
but there are three independent circuits 
through each heater. The coils are all 
alike, and regulation is secured by the 
operation of one, two or three circuits 
as required. 
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A Jack for Street-Car Service. 


This jack is constructed with two steps 
and is designed for steam, electric and 
street railway service, being used in track 
construction and also as a car-jack ın 
cases of emergency, such as derailments 
and accidents, where cars have to be lifted 
quickly and lowered gradually. The rack, 


JACK FOR STREET RAILWAY SERVICE. 


with steps, can be easily detached and used 
for service as a complete lifting jack ad- 
justing from 1414 inches to 23 inches 
with a capacity of 1,200 to 1,400 pounds. 
The complete weight of the jack is thirty- 
five pounds. 

This jack is manufactured by the Bray 
Manufacturing Company, Incorporated, 
Newark, N. J., the New York agency for 
which is Mr. H. M. Shaw, 115 Broadway, 
New York city. 
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Electric Blue-Printing Apparatus. 


The importance as well as the general 
utility of the application of electricity to 
blue-printing appeals to every architect, 
engineer and draftsman, to whom the 
production of blue-prints with the best 


ELECTRICAL BLue-PRINTING APPARATUS. 


of solar facilities has doubtless often been 
, vexatious. : 

The dark and cloudy days of winter, as 
well as the rainy days in the summer and 
at all times during the year when the light 
1S poor, smoky or irregular, makes the ad- 
Vantage of having an electric equipment 
of great benefit to the possessor. The 
accompanying illustrations show one of 
the latest and most advanced types of 
machines for printing by artificial light. 

The apparatus consists of a cylindrical 
printing frame, composed of two heavy 
curved Plates of glass, bedded in soft ma- 
ies In an adjustable, though rigid, 
rame, together with two tubular uprights 
ee support the arc lamp and automatic 
E ve mechanism. This drive operates 

e lamp, having means for lowering it 


through the cylinder and then automatic- 
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ally raising it again to its former posi- 
tion. 

The cylindrical frame revolves on trun- 
nions, so that it can be swung to a hori- 
zontal position, which is the most con- 
venient method for inserting or removing 
tracings and paper from the frame. 

In operating, the cylinder is revolved 
to a horizontal position, and the tracings 
and sensitized paper are placed around 
the outside of the cylinder, being confined 
by stout canvas covers which are drawn 
tight by turning a lever, thus ensuring 
perfect contact between tracings, sen- 
sitized paper and the glass. The cylinder 
is then swung to the opposite horizontal 
position and the same manipulation re- 
peated, after which it is returned and 
locked in vertical position and is ready 
for printing. 

By simply touching a lever the arc lamp 
starts in its descent through the centre 
of the cylinder at a speed which can be 
regulated to suit the sensitiveness of paper 
employed. When the lamp has reached 
the lowest point of printing surface, it 
automatically reverses its motion and 
quickly returns to its original position 
above the cylinder. 

The characteristic features claimed for 
the apparatus are as follows: 

The machines are self-contained; no 
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brackets or pulleys on wall or ceiling are 
required. 

The automatic drive mechanism for 
raising and lowering the lamp is a novel, 
ingenious and reliable device. The down- 
ward movement of the lamp is even and 
steady, and can be regulated at will, to 
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take from five seconds to an hour, depend- 
ing upon the degree of sensitiveness of 
paper used. 

When the lamp has passed the printing 
surface, thereby completing the exposure, 
the motion of the lamp reverses automatic- 
ally, and returns quickly to its original 
position. No time is lost and no hand 
labor is required. 

The limit of the motion of the lamp can 
be set according to the size of prints to be 
made. a 

The are lamps furnished with the ma- 
chine are of a special pattern and the best 
adapted for the purpose, giving the high- 
est actinic effect and a strong, uniform 
and steady light. 


Gas Power Development. 


The gas engine central station is as- 
suming material form in several recent 
projects for the utilization of gas fuel for 
power and lighting purposes. A com- 
plete equipment of gas generators, gas 
engines and direct-connected generators 
is in process of installation in several 
important American industrial establish- 
ments, viz., the Winchester Repeating 
Arms Company, New Haven, Ct.; the 
Atlantic Refining Company, Philadel- 
phia, Pa.; the Consolidated Industries 
Company, Batavia, N. Y., and the Rock- 
land Electric Company, Hillborn, N. Y. 
The first of these equipments to be put 
in operation will be that of the Win- 
chester Repeating Arms Company, at 
New Haven. The power-house has been 
specially designed for the new gas ap- 
paratus and the entire power for manu- 
facturing and lighting purposes will be 
furnished from this point. The engines 
are of Westinghouse make of the standard 
vertical, three-cylinder, single-acting type, 
aggregating 500 horse-power. They are 
each direct-connected to 250-volt direct- 
current generators and are furnished 
with gas fuel from Loomis-Pettibone gas 
generators located in the adjoining pro- 
ducer room. Two additional engines of 
the vertical type are employed as auxil- 
jaries. Suitable gas holders are provided 
for insurance of continuity and uniform- 
ity of fuel supply. 

The power station of the Atlantic Re- 
fining Company will be equipped with a 
new type of Westinghouse gas engine and 
a type new to American practice, V12., 
the horizontal, double-crank, double- 
acting engine. There will be two engines, 
each of 500 horse-power and each engine 
will be direct-connected to a 350-kilowatt, 
twenty-five-cycle three-phase generator, 

ration. This 
arranged for parallel ope 


722 


feature is of much interest and impor- 
tance at the present time and presages 
further development in this branch of in- 
dustrial enterprise. The engines will 
operate upon a rich oil gas of approxi- 
mately 1,200 B. T. U. per cubic foot. 

The equipment of the Consolidated In- 
dustries Company is of still greater in- 
terest by reason of the arrangements for 
the most efficient utilization of the fuel 
supply. The plant .will supply three 
products, viz., metallurgical coke, fuel 
gas and electricity. A special process will 
be used yielding metallurgical coke, and 
fuel gas as a by-product. The electricity 
for lighting and power purposes will be 
generated at a central power station em- 
ploying 250-horse-power Westinghouse 
gas engines of the new horizontal double- 
acting type, direct-connected to alternat- 
ing-current generators operating in paral- 
lel and supplying current at 1,100 volts to 
the distributing network. A smaller 
generating unit will also be used for light 
loads. The installation is an instructive 
application of processes having for their 
object the utilization of waste products. 

Another gas power enterprise and one 
capable of certain ultimate development 
is the Rockland Electric Company, which. 
together with the Ramapo Iron Works 
and the Ramapo Foundry Company, is 
comprised in the Snow interests. The 
installation will consist of an independ- 
ent gas manufacturing plant employing 
the Loomis-Pettibone process, and a 
power plant containing direct-connected 
gas engine generator units. The pro- 
ducer plant will supply water gas to the 
iron plants mentioned for heating and 
metallurgical purposes, and electric 
power to all industrial plants in the vicin- 
ity, including the Mahwah branch of the 
Standard Brake Shoe Company, located 
about four miles distant from Hillburn. 
The plant will also supply current for 
lighting throughout the Ramapo Valley 
district, of some fourteen miles in extent, 


comprised between the towns of Ridge- 
wood, N. J., on the south, and Hillburn, 
N. Y., on the north. The gas engines in- 
stalled are also of the new horizontal 
double-acting type of 350 horse-power 
each, equipment aggregating 1,200 brake 
horse-power, or 1,400 brake horse-power 
maximum. The engines are direct-con- 
nected to polyphase generators, and con- 
structed to operate in parallel. A 128- 
horse-power vertical gas engine unit will 
also be employed for carrying light loads, 
and assisting at peak loads. A small 
amount of direct-current power will be 
furnished for a short time from one of 
the main units, which will be temporarily 
a direct-current unit, but it is the inten- 
tion to ultimately replace this direct-cur- 
rent generator by an alternating-current 
generator, thus converting the entire 
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plant into a polyphase gas engine central 
station. 

These four installations, and especially 
that at Hillburn, should prove of con- 
siderable interest to gas engineers and 
manufacturers in general as representa- 
tive of a decided and welcome advance- 
ment in the field of power development. 
The machinery will in all cases be 
furnished and erected by Westinghouse, 
Church, Kerr & Company, engineers, 
New York. 


Feed-Water Heaters and Purifiers. 

There is very little doubt but that a 
properly designed exhaust-steam feed- 
water heater will effect a considerable sav- 
ing in a steam plant, no matter what the 
conditions of installation may be. This ia 
equally applicable whether the plant is 
operated under high pressure, exhausting 
free to the atmosphere, or whether oper- 
ated under back pressure, using the waste 
steam for heating or drying, or whether 
it is operated condensing. 

In the heaters shown in the accompany- 
ing illustrations—except the smaller ones, 
which are cast in one piece—each side is 
formed of one or more strongly ribbed 
cast-iron plates, bolted together at the 
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heater. Each set of trays is suspended in 
the steam space, with passages between 
the tray supports and the sides of the 
heater, giving a great area for the passage 
of any surplus exhaust. From the open- 
ing in the heater, through which the cold 
water enters, a brass pipe with ell and 
nipple at one end takes the water to an 
open distributing box or trough extend- 
ing across and above the trays. Slots are 
provided in the bottom of this box, 
through which the water flows on to the 
upper trays. 

Outside of the heater, on the inlet pipe, 
is placed a double disc or balance valve 
for regulating the cold water supply. 
This valve is controlled by a ventilated 
copper float carried in the heater. Any 
change in the level of the water raises or 
lowers this float, opening or closing by 
crank and lever connections the regulat- 
ing valve. A suitable brass stuffing box 
prevents leakage, the lower portion of the 
stem of the float being submerged so that 
any water that might occur in the float 
through sweating of the copper or from 
leakage will show on the outside of the 
heater within plain view of the engineer. 
Just above the working level the skimmer 
is placed, extending the width of the 
heater, which, in addition, furnishes the 
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flanges, and made steam and water-tight 
with rust joints calked from the inside. 
Suitable stay tubes and bolts are used in 
the larger sizes, so that the shells, being 
strong and rigid, will not be affected by 
the pulsations of the exhaust steam. The 
top and bottom plates are also of cast 
iron, the latter either being dished or set 
at a slight angle to admit of complete 
drainage through the blow-off pipe. 

The oil separator, through which the 
exhaust steam enters the heater, is bolted 
on the outside of the shell. The separator 
is self-cleaning and is drained through a 
drip pipe connected to the water-seal on 
the waste pipe. The upper portion of the 
heater contains the trays, which are inter- 
changeable and removable, and which 
vary in number and arrangements ac- 
cording to the size of the heater. Each is 
inclined, and the edge over which the 
water drips is serrated or saw-toothed for 
breaking up the water. 

The trays are held in place by cast-iron 
guides, securely bolted to the shell of the 


overflow opening. This trough is drained 
through an opening in the side of the. 
heater into the water-seal or trap. The 
seal carries a sufficient head of water to 
withstand a pressure of about one pound 
to the square inch. 

To provide for carrying additional de- 
positing surface in the form of a filter 
bed, these heaters are furnished with per- 
forated cast-iron plates of shelving, on 
which the material used is placed, ensur- 
ing the passage of all the water through 
the filtering bed. Ample provision is 
made for examining and cleaning the 
parts of the heater without disturbing any 
pipe connections, the openings being of 
large size and conveniently located. The 
faces or joints of all the cleaning doors 
and flanged openings are machined and a 
special form of bolting is used for secur- 
ing these doors. The tray doors are 
hinged so that they may be swung to one 
side. These heaters are manufactured by 
the Harrison Safety Boiler Works, Phila- 
delphia, Pa. 
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DOMESTIC AND EXPORT. 


REPORT ON CHICAGO UNDERGROUND TROLLEY—Mr. 
Bion J. Arnold, the expert engineer employed by the council com- 
mittee on local transportation to report on street railway condi- 
tions in Chicago, has finished his report. He holds that the system 
can be installed and operated successfully in any portion of Chi- 
cago. The report is a voluminous document packed with statistics 
and illustrated with maps. The report contains about 100,000 
words. Mr. Arnold is under contract with the city to furnish a 
complete report for $10,000. He has employed other experts on 
the work, and has researched the records of all large cities of the 
United States and Europe for data regarding street railway equip- 
ments. 


TO CLOSE ELECTRIC LIGHT DEAL—The deal for the sale by 
the United Railways and Electric Company of $2,000,000 of com- 
mon stock of the United Electric Light and Power Company it owns 
has been consummated. It is to be purchased by a syndicate which 
is to pay $900,000 for the stock and assume expenditures for im- 
provements made since the option, which expired on November 15. 
In addition to getting control of the light company, the purchaser 
also secures a contract with the United Railways company to fur- 
nish it with power. The electric light company is to be used as a 
distributing agent in Baltimore for the Susquehanna Electric Power 
Company. The payment for this stock is not to be made until 
January 15, and the details of the capitalization of the owning com- 
pany will not be completed until that time. 


A NEW NASHVILLE POWER SCHEME—It is stated that the 
Great Falls Power Company will at once begin steps to place a 
$1,000,000 plant at the Caney Fork Falls, sixty-nine miles from 
Nashville, Tenn., and expects to be able to deliver in Nashville in 
about a year electricity to the amount of 14,000 horse-power. The 
company has had engineers making surveys for several weeks, and 
the theoretic power reported was 19,000 horse-power. The survey is 
being made with a view of ascertaining the amount and class of 
machinery that will be required to harness the power of these falls. 
It is said that the building of the plant will begin at the earliest 
date possible. The machinery and equipment of the plant will re- 
quire an expenditure of $1,000,000. The operating expense, as esti- 
mated, will be $50,000 annually. The Great Falls Power Company 
was recently incorporated by Nashville men, and was later granted 
franchises to sell light and power, the rights of the streets being 
granted. 


ELEVATED COMPANY’S REPORT SHOWS GAIN DUE TO 
ELECTRICITY—At the annual meeting of the Manhattan Elevated 
Railway Company, held recently, the present officers and directors 
were reelected. In his annual report, President George J. Gould 
said that the year showed an increase of more than 29,000,000 in 
the number of passengers carried. This is a gain of nearly 80,000 
aday. It is attributed in part to the equipment of the road with 
electricity. Tne net earnings showed an increase of $1,230,436 over 
1901, and the net earnings were $11,067,746. The reports made on 
the progress of improvements were as follows: “Since the last 
annual meeting substantial progress has been made with the new 
equipment. The Second and Third Avenue lines have been com- 
pleted, with 608 cars in operation. The Sixth and Ninth Avenue 
lines, on which eighty cars are now running, should be completed 
not later than April 1, 1903. Among other improvements, the new 
extension and station in Bronx Park and elevators at 110th street 
may be mentioned. The new yard and shop facilities are being 
pushed as :ast as material can be secured, and another year should 
see their completion.” 


MORE HORSE-POWER FOR BROOKLYN RAPID TRANSIT— 
With the completion of the new power-house of the Brooklyn Rapid 
Transit Company now being built at Third avenue and First street, 
Brooklyn, the efficiency of the entire service will be more than 
doubled. The new central station will distribute 48,000 additional 
horse-power over the city where there is now 42,000. The new 
power will be distributed to six substations, which are now build- 
ing. The present main station at Kent avenue will be augmented 
by 6,000 horse-power. It is expected that the increase in power 


will provide all anticipated requirements for some time to come. 
The central station will be 200 by 200 feet, built of brick, and have 
two great smokestacks rising 200 feet. The main station will cost 
$2.500,000, and will be completed in about a year. The whole ex- 
penditure, including the six substations, which are 50 by 100 feet 
and 40 feet high, will be $4,500,000. A vastly additional feeder 
system will be required, and subways will be built to carry the 
feeder cables. The company is now removing wires from certain 
streets designated by the resolution of the board of estimate, and 
thousands of feet of feeder cables are now being placed in subways. 


TROLLEY EXTENSIONS IN MAINE—lIt is expected that within 
the next year 200 miles of electric railways will be built in Maine, 
making a total mileage for the state of about 500 miles. Governor 
Hill is said to be the largest holder of electric railway stock in the 
state, being principal owner in three of the most important lines, 
and being now engaged in making arrangements for the building 
of extensions of these lines aggregating 100 miles of track. Rock- 
land and Augusta will be brought within forty-five miles of each 
other by trolley, just one-half the distance of the present steam road. 
Thomas J. Lynch, F. G. Kingsman, H. G. Staples and C. R. Whitten, 
of Augusta, and F. S. Thorne, of Gardner, are to build two lines 
from Augusta to Waterville, a distance of twenty miles, one on 
either side of the Kennebec River. A road is to be built in Aroos- 
took County, connecting several important cowns; one in Hancock 
County, from Ellsworth to Castine; an extension of the Bangor 
and Hampden line to Winterport and Frankfort, and several other 
short lines. At present there is a continuous system of electric 
roads from Brunswick to Portland, and thence to Biddeford, Saco 
and York, and in the near future, by the building of a link be- 
tween Gardiner and Brunswick, the system will be made con- 
tinuous from Augusta to York, traversing the most thickly popu- 
lated section of the state on a route practically parallel with the 
steam roads. 

NOTICE OF MEETING. 

PITTSBURG, PA.—The annual meeting of the Railway Sig- 
naling Club was held at the Hotel Shenley, Pittsburg, Pa., Novem- 
ber 11 and 12. There were about 150 members present and 75 new 
members were elected. A report was read from the committee 
on “Compensation and Crank Motion;” report of committee on 
“When Can an Interlocking Plant Be Economically Operated by 
Power;” report of committee on “Cost of Installation of Iron and 
Copper Wire for Line Circuits; also Difference in Cost of In- 
stalling and Maintaining Battery on Same.” A paper was read 
by W. H. Elliott, signal engineer, C., M. & St. P. Railway, on “Good 
Practice in the Use of the Distant Signals.” These reports and 
papers were supplemented by a report of the committee on ‘“Or- 
ganization” and on “Signaling Circuits,’ and were discussed at 
some length. The next meeting of the club will be held in De- 
troit, Mich. Among the electrical men present were: George F. 
Porter, of the Atlantic Insulated Wire and Cable Company, and 
J. E. Ham, of the Hazard Manufacturing Company. 


LEGAL NOTE. 

TRANSFORMER DECISION—Judge Lacombe handed down 
this week a decision relating to the Stanley Electric Company’s 
“A O” and “G” transformers, in which the same are declared as 
non-infringing of Stanley -patent No. 469,809. The suit is that of 
the Westinghouse Electric and Manufacturing Company versus the 
Orange County Gas and Electric Company on a motion for a pre- 
liminary injunction. The following is quoted from the decision 
as being the substance of the same: “The evidence in the case at 
bar as to the two new types of transformers, ‘A O’ and ‘G,’ is 
much more specific as to the length of wire in a primary coil, and 
in view of the repeated concurrent testimony of the many experts 
called by the defendant, it can not be held that the length of wire 
in primary coil is substantially the same as it would be if such 
length were determined by the Stanley rule. If it be not the same, 
we seem to have the very exception suggested in the opinion of 
the court of appeals, ‘some other length covered by the language 
of the claim, but not of the rule,’ and the infringement is not 


shown. The motion is denied.” 
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PERSONAL MENTION. 


HON. JAMES A. MYERS, of the electric manufacturing house 
of Robbins & Myers Company, of Springfield, Ohio, was a New York 
visitor last week. 


MR. C. J. FIELD has joined the staff of the United Engineering 
and Contracting Company, of 13 Park Row, New York, and will 
have charge of the conduit work of this company. 


MR. NORMAN MARSHALL, president of the Marshall-Sanders 
Company, Boston, Mass., has just returned from a ten days’ trip 
through the West. He reports a healthy condition of business. 


MR. GEORGE A. McKINLOCK, Chicago, president of the Cen- 
tral Electric Company, is spending a few weeks in New York city 
with his wife and son, Alexander, the guests of the Manhattan 
Hotel. 


MR. W. M. PROBASCO, of the Westinghouse companies pub- 
lishing department, was recently badly shaken up in a railroad 
accident and was invalided for about a week, but is now rapidly 
recovering and is again able to look after the interests of his im- 
portant companies, with headquarters in New York and Pittsburg. 


MR. EDWARD R. TAYLOR, who has made so much progress in 
the electric production of bisulphide of carbon at his works at 
Penn Yan, N. Y., writes to us he is the only Taylor in the country 
engaged in this work. Recent statements connecting him with the 
Cowles Company at Cleveland and mentioning a Charles B. Taylor, 
are incorrect. 


MR. EDWARD G. LENDER, who was for some time the chief 
engineer ın charge of the Western Electric Company’s works in 
New York city, has taken charge of the plant of the Prudential 
Insurance Company of America, at Newark, N. J. Mr. Lender has 
under his care important interests, and the Prudential company 
is to be congratulated on securing the services of one so well fitted 
to look after such an equipment. 


MR. ARTHUR F. STANLEY, one of the best-known men in the 
electrical industry of New York city, has accepted the position of 
eastern manager for the Robbins & Myers Company, of Spring- 
field, Ohio, manufacturer of dynamos and motors. Mr. Stanley 
succeeds Mr. C. L. Van de Water, who has resigned to enter other 
business, and has established his headquarters at 170 Broadway, 
the fine new Broadway-Maiden Lane Building. 


MR. A. FREDERICK COLLINS, who has contributed considera- 
ble literature recently to the study of wireless telegraphy and tele- 
phony, is one of the regular lecturers for the board of education, 
and has been meeting with considerable success in delivering this 
subject in a popular and scientific way. Mr. Collins will lecture 
on “Operative Systems of Wireless Telegraphy” on Tuesday even- 
ing, November 25, before the New York Electrical Society. 


OBITUARY NOTICES. 


The body of John W. Mackay, who died in London on 
July 20, has been brought to the United States, attended by Mrs. 
Mackay and her daughter, the Princess Colonna. The coffin was 
taken to Greenwood Cemetery, Brooklyn, followed by the friends 
and relatives in carriages. Father Ducey conducted the burial 
service, and the body was placed in the Mackay mausoleum at 
Greenwood. 


MR. CHARLES MOEHLMAN, foreman of the iron foundry of 
the General Electric Company, Schenectady, N. Y., died suddenly 
at his home in Schenectady on Friday, October 31. Mr. Moehlman 
was born in Mittelstadt, Westphalia, in 1856, receiving a common 
school education and learning the moulder’s trade in his father's 
foundry. At the age of twenty-one he had the usual term of three 
years’ service in the German Army. Coming to Americ. in 1882, he 
was employed for four year3 in an iron foundry in Amsterdam, 
N. Y., working in several other foundries until 1888, when he be 
came a moulder with the General Electric Company, continuing in 
its employ until his death. He was appointed foreman of the iron 
foundry in 1895. A widow and six children survive him. 


PROFESSOR OGDEN N. ROOD, head of the department of 
physics at Columbia University, died on November 11 of pneumonia 
at the Vanderbilt Hotel, New York city. Professor Rood was born 
in Danbury, Ct., seventy-one years ago, and entered Yale at eighteen, 
but after completing his sophomore year went to Princeton, taking 
his art degree with the class of 1853. For two years after gradua- 
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tion he was instructor in chemistry at Yale. He then went to 
Europe, working for three years under Liebeg, returning to the 
United States in 1858 to take the chair of physics in Troy Uni- 
versity. At the same time he filled the post of professor of rhetoric 
and logic. After the disbandment of Troy University soon after 
the breaking out of the Civil War, Professor Rood went into re- 
tirement at his country residence (Peacedale) in Rhode Island. In 
1864 he became professor of physics at Columbia. Professor Rood 
was widely known through his original investigations on color, 
writing much on this subject, notably on “Modern Chromatics.” 
In later years the Rentgen ray engaged his attention, and in the 
early development of this phenomena he was one of the most promi- 
nent investigators. He carried out to a very great degree many 
researches upon the electrical conductivity of insulating materials. 
During the last year Professor Rood devised a new method of 
measuring electrical resistances, capable of dealing with very high 
potentials. 


ELECTRIC LIGHTING. 


ELKTON, MD.—The plant of the Elkton Electric Light Com- 
pany will shortly be doubled in capacity. 


LATROBE, PA.—The Latrobe Electric Light Company has 
been sold to the Latrobe Street Railway Company, the price being 
about $500,000. 


NEW LONDON, CT.—The New London Gas and Electric Com- 
pany will double the capacity of its power plant. The work is to 
be completed by next June. 


BOISE, IDA.—A large electric plant is being put in at Payette, 
Ida. This will furnish light and power to a large number of mines 
in the vicinity of the town. 


PITTSBURG, PA.—A building permit has been issued to the 
Pittsburg Railways Company for its new power-house on Brunots 
Island. The structure is to cost $100,000. 


HOUGHTON, MICH.—The Houghton County Electric Light 
Company will double the capacity of its present plant. The work 
will cost $100,000, and will be completed by April 1, 1903. 


CAPE MAY, N. J.—Improvements to the Cape May Light and 
Power Company’s station are progressing rapidly, and it is expected 
that everything will be in readiness by the first of February. 


NIAGARA FALLS, N. Y.—The town board has granted the 
Ontario Power Transmission Company the franchise recently ap- 
plied for by the company. This provides that the company shall 
have 5,000 horse-power ready for use in three years. 


MANISTEE, MICH.—Louis Sands has sold his lighting plants 
to the Manistee Gas and Electric Company, a newly organized cor- 
poration with a capital of $200,000. The transfer involves the trans- 
fer of both plants, mains, franchises and street lighting contract, 
and dates from November 1. 


PLAINFIELD, N. J.—A new power-house is being built at Cran- 
ford for the Elizabeth, Plainfield & Central Jersey Railway Com- 
pany. This will furnish power for the entire line, and the equip- 
ment will be such that in case of accident there will be no inter- 
ruption in the operation of cars. 


PHOENIXVILLE, PA.—The Schuylkill Valley Illuminating 
Company will at once begin the erection of a large power plant 
one mile north of this place. Electrical power will be furnished to 
Phoenixville, Mont Clare, Spring City, Royersford and other near-by 
towns. Work will be completed by January 1 next. 


PITTSTON, PA.—It is reported that the Erie company is about 
to introduce electricity into the majority of its mines. The power 
will be used to light the mines, propel motors, work drills and 
cutting machines and operate electrical machinery in the breakers. 
The cost of the new plant to be erected is said to be in the neigh- 
borhood of $60,000. 


CENTRALIA, MO.—A controlling interest in the Centralia Light 
and Power Company has been sold to a syndicate composed of the 
following parties: M. M. Stephens and W. S. Forman, of East St. 
Louis; L. D. Turner, of Belleville; M. M. Bylisby and J. S. Cum- 
mings, of Chicago, and W. F. Bundy, of St. Louis. The officers of 
the new company are: M. M. Stephens, president; H. M. Bylisby, 
vice-president and general manager; L. D. Turner, secretary, and 
Harry Kohl, treasurer. The new management intends to extend 
and improve the plant of the company. 
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ELECTRICAL SECURITIES. 


Quite a period of demoralization set in during the past week, 
and the conditions placed many conservative interests in jeopardy 
on more than one occasion. The liquidation has been very extensive, 
and has come as the result of rich and powerful operators and 
pools, as well as from investors and small-margin speculators. 
While these conditions have no doubt been the weighing cause 
of the market’s bad appearance, the primary reason for the dis- 
tress is no doubt the monetary situation. It is predicted, however, 
that a crisis has been reached in adverse conditions and that the 
worst that has happened through the volume of liquidation has 
been a strengthening of the financial and speculative possibilities. 
A comparison of prices at the close of the market this week with 
those of about the first of September show how large has been the 
shrinkage of values and the lessening of credit and resources. 

Last week the cash balance of the United States Treasury was 
reduced to $52,000,000, or $2,000,000 above the theoretical limit of 
safety. The foreign trade up to the present time is not as great 
as was expected, the excess of exports amounting to $55,692,000, as 
against an excess of $64,212,000 for October of last year. For the 
ten months of this year the excess has been $296,690,000, as against 
an excess in the same period in 1901 of $464,054,000. It is expected, 
however, that this will be very largely redeemed in the immediate 
exports of corn and cotton. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 15. 


New York: Closing. 
Brooklyn Rapid Transit...............6. 581% 
Consolidated Gas.......... 0c ccc cee ee ne 213% 
General Blectric.............. 2. ec cee eee eee 181% 
Kings County Electric................... 209 
Manhattan Elevated........-....eee.eee- 134% 
Metropolitan Street Railway............. 136% 


New York & New Jersey Telephone....... 161 
Westinghouse Manufacturing Company... 190 

The directors of the Kings County Light, Heat and Power Com- 
pany have declared the regular quarterly dividend of 114 per cent, 
payable December 1. The stock of this company made an advance 
to 209 for the week. 

Manhattan Elevated made a good report, showing that the econo- 
mies which were expected to result from the electrically equipping 
of the company’s trains have evidently materialized. In fact, the 
cost of operation has decreased from about 55 per cent of the 
gross earnings last year to 50 per cent this year. Aside from 
the economy in operation, however, the expansion in general busi- 
ness is most conspicuous. On an increase of 15 per cent in gross 
earnings for the year, the number of passengers carried has in- 
creased 15 per cent, or over 29,000,000. 


Boston: Closing 
American Telephone and Telegraph...... 161 
Edison Electric Illuminating............. 265 
Massachusetts Electric preferred......... 96 
New England Telephone................. 136 


Western Telephone & Telegraph preferred 98 
Boston had a good share of recovery for the week, and the 
Prominent specialties rallied well. Massachusetts Electric rallied 
1% to 36%, a loss of % for the week. 
American Telephone, at 161%, is off 144 from last week. 


Philadelphia : Closing. 
Electric Company of America............ 914 
Electric Storage Battery common ........ 80 
Electric Storage Battery preferred ...... 80 
Philadelphia Electric.................006. 8% 
Unión VractiOnivs<¢«cescesea se esie een wd 4656 
United Gas Improvement................. 111 


Notwithstanding the recent denials as to statements regarding 
the Philadelphia Electric merger with the Philadelphia Rapid Tran- 
sit Company and the United Gas Improvement, and as to the taking 
over of the Philadelphia waterworks, considerable talk is extant 
as to something happening in this direction in the early future. 


Chicago: Closing. 
Chicago Edison Light..................0. 10 
Chicago Telephone ...........0.c2cce eee: 168 
Metropolitan Elevated preferred......... 85 
National Carbon common................ 30 
National Carbon preferred .............. 100 
Union Traction common ................. 18 
Union Traction preferred ............... 50 
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ELECTRIC RAILWAYS. 


BANGOR, PA.—The Blue Ridge Traction Company expects to 
have its line from Walnutport to Danielsville—a distance of seven 
and one-half miles—completed by December 1, and at the other 
end from Nazareth to Bath—-a distance of four and one-half miles— 
by the first of the year. 

LOS ANGELES, CAL.—The engineers now engaged in laying 
out the route for the San Jose, Saratoga & Los Gatos electric rall- 
way will soon complete their work, and every effort will be made to 
have the cars in operation by May 1, 1903. The work of actual con- 
struction will be commenced about December 1. 


WASHINGTON, PA.—A charter has been granted to the Greene 
County Rapid Transit Street Railway Company, with a capital of 


-$50,000. The directors are: T. J. Wisecarver, Judge R. L. Crawford, 


T. S. Crago, L. W. Sayers and W. D. Cotterrel. They propose build- 


ing lines from West Waynesburg to Morrisville. 


FORT WORTH, TEX.—The survey for the electric line which is 
to be built between Beaumont and Houston has already been com- 
pleted to Sour Lake and the survey from Sour Lake to Houston 
will be undertaken very soon. The road is to be both a passenger 
and freight traffic, and is to be constructed as soon as possible. 


ROME, GA.—The city electric company has decided to extend 
its line from this place to Lindale, six miles south of Rome. The 
company will erect a new power-house at Mobley Park. When the 
extension is completed the company will have a trackage of eleven 
miles. The improvement will cost in the neighborhood of $250,000. 


HOUSTON, TEX.—It is stated that the Northern Railway Com. 
pany proposes to build an electric line.from Houston to Galveston, 
skirting the bay shore and taking in all of the summer resorts along 
the route. Application has been made tor the right of way into 
Houston, and much of the county right of way along the route has 
been secured. 


SYRACUSE, N. Y.—The Syracuse Rapid Transit Company will 
build a high-speed electric road between Oswego and Liverpool. 
Cars will be run at the rate of fifty miles an hour. The total cost 
of the road will probably be $800,000. Work will be commenced in 
the spring, provided the franchises and necessary leases can be 
secured by that time. 


INDIANAPOLIS, IND.—The Fort Wayne, Bluffton & Richmond 
Traction Company has been incorporated with a capital of $50,000. 
The company proposes to build an interurban line from Fort Wayne 
to Richmond. The incorporators are: Edward Manier, of Versailles, 
Ohio; Frank X. Schaffer, of Dayton; Charles Durst, of Dayton; 
Charles F. Manning, ef Dayton, and Wilkam F. Dinnen, of Fort 
Wayne. 


ITHACA, N. Y.—Surveyors have begun work on the trolley 
line connecting Ithaca and Auburn, and franchises for the line 
are being secured. The company has $2,000,000 ready to build the 
road, and construction will be pushed with the greatest possible 
haste. The road will probably make connection with the Moravia- 
Syracuse trolley line, thus making a continuous route by trolley 
from Ithaca to Syracuse. There is also talk of an extension from 
Ithaca to Oswego. l 


NORRISTOWN, PA.—The charter of the Souderton, Skippack 
& Fairview Electric Railway Company has been recorded. Its 
route extends from Souderton to Trooper, and the capital stock is 
$100,000. The directors of the road are: A. G. Reiff, Souderton; 
E. S. Moser, Collegeville; A. C. Alderfer, M. C. Clemens, Harley- 
ville; H. W. Reiff, Lederachville; J. N. Hunsberger, B. W. Dambly, 
Skippack; John R. Cassel, Cedars; W. A. Schultz, George K. 
Mischter, Worcester; William M. Anders, Fairview. E. S. Moser is 
president. The length of the road will be sixteen miles. 


ELKTON, MD.—It has been definitely decided by the Kent & 
Cecil Railway Company to build an electric road between Newark, 
Del., and Chesapeake City, Cecil County, via Elkton. The com- 
pany’s representative recently appeared before the county commis- 
sioners and deposited $1,500 as a guarantee that the road would be 
in running order by October, 1903, and that work would commence 
within five months. The commissioners then granted the com- 
pany the exclusive right from the Delaware State line to Elkton. 
and also the right of way from Elkton to Fredericktown, on the 
Sassafras River. 
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A A INDUSTRIAL ITEMS. a a 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is dis- 
posing of a great many Adams-Bagnall arc lamps for store lighting. 
These lamps are claimed to be very efficient and attractive for this 
class of service. 


THE EUGENE DIETZGEN COMPANY, New York, Chicago, San 
Francisco, manufactures many specialties for the engineer’s use. 
The automatic revolving cylindrical blue-printing machine manu- 
factured by this company is carefully described in other columns of 
this issue. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has re- 
cently issued a new general catalogue for 1903, and is distributing 
it to the trade throughout the country. Any buyer of electrical 
supplies who has not received a copy can do so by addressing a re- 
quest to the company. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has issued a 
small booklet entitled “The Distribution of Light from the Nernst 
Lamp.” This contains some very interesting reading on the subject 
of illumination, and is of practical value to any one looking at the 
question of electric lighting. 


THE PHOENIX GLASS COMPANY has removed its Chicago 
office and salesroom to No. 206 Wabash avenue. A complete line 
of samples will be on exhibition at this place, and a cordial invi- 
tation is extended to the trade to visit the company’s new quarters. 
Mr. E. H. Fox is the western agent. 


THE AMERICAN INSULATED WIRE AND CABLE COMPANY, 
Chicago, Ill., has made such material progress during the last few 
months under the efficient management of Mr. Brenner that it finds 
it necessary to take additional space, which will give it increased 
facilities for the handling of a large amount of business. 


THE B. W. PAYNE COMPANY, 39 Cortlandt street, New York 
city, is now prepared to do all kinds of repairing on electrical and 
steam machinery at its Brooklyn branch, 45 York street. This com- 
pany has a new storeroom connected with this establishment, and 
has on hand quite a stock of apparatus for immediate use. 


THE DEVEAU TELEPHONE MANUFACTURING COMPANY, 
New York city, has furnished a complete telephone exchange equip- 
ment to the Trinidad Electric Company, and the same has been 
shipped to Trinidad. This company has also furnished the United 
States Government with a complete central energy plant for the 
Puget Sound naval station, Brennington, Wash. 


THE RUSSELL & ERWIN MANUFACTURING COMPANY, New 
Britain, Ct., has placed a contract with B. H. Hibbard for the con- 
struction of a new manufacturing building fifty feet wide and 
200 feet long, with a height of seven stories. The construction will 
be fireproof througnout, and it is expected that the building will be 
completed and ready for use about February 1. 


THE SIMPLEX ELECTRIC HEATING COMPANY, Cambridge, 
Mass., has just completed a handsome factory building adjacent to 
its present one, giving the company, when occupied at the end of 
this month, over three times its present capacity, with the most 
modern appointments to facilitate the work. The company reports 
great progress in securing orders for its apparatus. 


THE SHULTZ BELTING COMPANY has added new buildings 
to its plant at St. Louis, Mo., increasing its capacity two and one- 
half times, and has also added a full line of modern machinery. 
This includes the latest improved stretching machinery, an exclu- 
sive device by which the stretch is .aken out of the belting. This 
company will be pleased to send full information regarding its out- 
put upon request. 


THE POWER INSTALLATION COMPANY, New York city, 
tendered a standing luncheon to a number of its friends on No- 
vember 1. This was the occasion of the opening of the company’s 
new suite of offices, 37, 38, 39 and 40 Exchange Building. The re- 
ception committee consisted of Messrs. George F. Westcott, O. H. P. 
Fant, Otis H. Westcott, Oliver H. Firkins, Wesley Pettapiece, 
Charles Schmidt and Fritz Berlin. 
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VALLEE BROTHERS ELECTRICAL COMPANY, 625 Arch 
street, Philadelphia, Pa., is sending to any one interested two splen- 
did catalogues on telephone apparatus and electrical house goods. 
These would seem to cover a range of everything which could be 
looked for in small electrical apparatus, applying to hotel an- 
nunciators, telephones, telegraph instruments, batteries, construc- 
tion materials, wires and cables, and a great many other electrical 
devices. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM. 
PANY has recently established a new factory at 187 Pratt street, 
Buffalo. The purpose of running a factory here was with the idea 
of being nearer the Atlantic coast electrical interests, and also 
because the company’s business has so rapidly increased during the 
last few years as to practically grow beyond its Chicago manu- 
facturing facilities. The company continues its office at 358 Dear- 
born street, Chicago, and also its Chicago factory, and also main- 
tains an office at 853 Broadway, New York. 


P. & F. CORBIN, New Britain, Ct., is making extensive changes 
in its plant in order to increase the output. There has been com- 
pleted for it a large, seven-story, fireproof building, to be used 
for general manufacturing purposes; and work is now going on for 
a new factory building located on its property at its “annex,” ad- 
jacent to the tracks of the New York, New Haven & Hartford Rail- 
way Company. These improvements will necessitate the employ- 
ment of 100 additional iron moulders and 500 extra help in general 
manufacturing, and the building is expected to be completed about 
January 1. 


THE ALLIS-CHALMERS COMPANY, Chicago, Ill, the manu- 
facturer of Sederholm boilers for high pressures and large units, is 
publishing the results of recent tests of these boilers. These re- 
sults are in the form of a report by Albert C. Wood, mechanical 
engineer, of Philadelphia, Pa. The report takes up the object of the 
tests, a description of the boilers, coal used, the method of con- 
ducting the tests, the gas analysis, and the results of the trials. 
The whole subject of the trials is summed up in a recapitulation 
which gives some very interesting and practical information in re- 
gard to this branch of engineering. 


THE STANDARD POLE AND TIE COMPANY, 44 Broad street, 
New York city, is about to move its North Carolina office from 
Maxton to Wilmington. The office in Maxton has been carried on 
for the last two years, but it now appears that it would be more 
to the company’s advantage to have its office located in Wilmington. 
Mr. J. W. Davis, who is the manager of the North Carolina office, 
has personal charge of the shipment of the octagonal and juniper 
poles from that section, and has also supervision over the inspec- 
tors who subject to a rigid examination every carload of material 
before it is shipped. All communications relative to the purchasing 
of material should be addressed to the New York office. 


THE LOWELL INSTITUTE’S advanced free courses of lectures 
for the term of 1902 and 1903 have been announced. The trustee 
of the Lowell Institute maintains, under the auspices of the Massa- 
chusetts Institute of Technology, this course of twenty free lectures. 
These cover a wide range of subjects in pure and applied science, 
as well as in literature. Each lecture is given by a member of the 
faculty of the Massachusetts Institute of Technology, and is care- 
fully adapted to the needs, on the one hand, of teachers desiring 
to continue their studies, and, on the other, to men engaged in 
technical observations, in which they desire further scientific train- 
ing. 


THE GARRIGUS MECHANICAL BOILER CLEANER COM- 
PANY, through its selling agent, Coe, Smith & Company, of Chicago, 
reports the following recent installations: St. Louis Car Company, 
American Can Company, Bay Cities Consolidaved Railway, Swift.& 
Company, Republic Iron and Steel Company, Fort Wayne Gas 


Company, Cudahy Packing Company, Harmon Brothers, of 
Omaha, and the Illinois Brick and Industrial Works, Bay 
City. The company is meeting with great success with 


its mechanical cleaner, which is being adopted by a large number 
of leading corporations and lighting plants throughout the coun- 
try. The order received from the Fort Wayne Gas Company is the 
third order from that company, which now has fourteen cleaners 
in operation. The last order from the Cudahy Packing Company 
makes fifty-eight cleaners installed in boilers in its different plants. 
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THE INSTITUTE MEETING. 

The recent meeting of the American 
Institute of Electrical Engineers em- 
phasized the need of larger accommoda- 
tions. A good number of members who 
attended were unable to find seats. On 
the other hand, the increase in member- 
ship is not as rapid as could be wished, 
but probably it is too soon to expect 
marked results of the efforts now being 
made for improvement in this regard. 
Not only should every electrical engineer 
consider it a privilege to join the Insti- 
tute, but he owes it to his profession to 
assist in this way in its upbuilding and 
advancement. | ? 

The subjects assigned for the evening 
were timely and a number of interesting 
papers were presented, but too much time 
was taken in reading these and the dis- 
cussions were meagre. If the papers are 
not discussed it is hardly necessary to go 
to the trouble of presenting them in this 
formal way. The chief reason for read- 


ing papers at a mecting is to afford op- - 
Although all - 


portunity for discussion. 
seemed to agree in the opinion that the 


electric drive, which was the subject 


under discussion, is not only desirable, 
but necessary if the maximum output of 
the factory is to be realized, no one 
seemed anxious to compare the various 


systems now put forward for accomplish- 


ing this. 


MISTREATMENT OF MEASURING IN- 
STRUMENTS. 


Electrical measuring instruments are 
in general, simple in construction, and if 
properly handled are not likely to get out 
of order. They are, however, delicately 
made. This is not an essential feature 
of the instruments as. they could be made 
as sturdy as a railway motor. Such 
heavy construction as this type of design 
would involve is not desirable and, for- 
tunately, it is unnecessary. The instru- 
ment maker. designs his instrument so 
as to consume as little power as possible 
without sacrificing accuracy. The forces 
upon which he depends for operating his 
instrument are small and the moving 
parts must therefore be light and friction 
must be reduced to a minimum. 

To attain this end, the maker uses 
very fine wire if the moving part is a coil. 
The spindle is carried in jeweled bearings 
and the pointer is made as light as pos- 
sible and is held in its zero position either 
by means of a delicate spring or a small 
weight. The whole is enclosed in a light 
metal or glass case to protect it from in- 
jury and dust. Obviously with such con- 
struction as this the instrument must be 
handled with consideration. All shocks 
and jars are to be avoided and as much 
care taken in handling as would be 
awarded to a valuable watch. 

Each instrument is adjusted before it 
leaves the factory and is carefully packed 
before shipment and it is fair to assume 
that in the great majority of cases it 
reaches its destination in good condition. 


From this time until it is finally mounted | 


in its permanent position the treatment 
it receives varies with the experience 
and conscientiousness of the men who 


handle it. Frequently it is mounted on 


the switchboard at the factory and ship- 


ped while in this position to its final des- 


tination without any.. precautions being. 
taken to prevent injury to the jewels due 


to .jolting and shaking. A not unusual 


CEY 


means of transportation is by a wagon 
over city strects and yet the installing 
engineer expects to find the instruments 
in perfect condition when the plant is 
started and when he does not he lays the 
When 
shipped in this way, the moving parts 
should be so packed that the jewel will 
suffer no injury. 


blame on the instrument maker. 


It occasionally happens that when 
mounting the instruments the holes in 
the marble panel are not in exactly the 
right positions so that it becomes neces- 
sary to chip out at one or more points. 
The panel offers a convenient place to 
set the instrument while this is being 
done and the mechanic without a thought 
lays it there. There is nothing that will 
pierce the jewel of an instrument more 
easily than a jar while in this position 
and yet the workman will hammer away 
with mallet and chisel but a few inches 
off. Doubtless it is often the case that 
the mechanic who mounts the instru- 
ments knows very little about them so 
that those in authority should see to it 
that he receives proper instructions and 
obeys them. 

Interchanging shunts and multipliers 
is a mistake easily made but it may prove 
disastrous to the meter. A case was re- 
cently reported in which an ammeter was 
condemned because it did not indicate 
when a load was thrown ‘on the dynamo. 
The trouble was nothing more than re- 
versed connections to the shunt, but it 
was not located until the maker had been 
called in. Evidently the men who 
mounted the instruments knew very little 
about them. 

If the instruments are fortunate and 
pass through the process of fitting to the 
board and installation in the dynamo 
room, they are still not out of danger. 
The carpenters and plasterers seem to find 
them most convenient to support one end 
of their scaffolding. But it is rather 
hard on the meters. 

In many plants, the instruments are 
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sadly neglected and are expected to go 
year after year without the need of clean- 
ing or adjustment. A clock runs under 
much less trying conditions, yet less is 
expected of it. 


PROGRESS IN MACHINE SHOP 
METHODS. 


The progress which has been made in 
the last fifteen years in machine shop 
methods is undoubtedly largely due to the 
development of electrical apparatus. The 
demand for generators and motors of 
large size has made necessary radical 
changes in the methods of work and in 
the size of machine tools. 
days of electrical engineering, dynamos 
were small and the lathes and tools then 


In the early 


to be found in machine shops were amply 
large to build them. Electrical applica- 
tions soon began to replace other methods 
of distributing power and light, and were 
found to have so many advantages over 
the older methods, and to be so applicable 
to entirely new work that their use in- 
creased rapidly. Entirely new fields were 
found, and the demands upon the gener- 
ating station became so great that it was 
necessary to increase greatly the size of 
the generating sets. This, of course, 
called for very much heavier work in the 
machine shop, as well for building the 
engines as the generators. This increase 
in size has gone on steadily, until to-day 
we have engines of far greater output 
operating in stations than were ever 
thought of before, except for marine 
work. 

When the machinist was confronted 
with the problem of handling these heavy 
masses, older systems of moving them 
from tool to tool upon rollers, or the use 
of small cars running on tracks laid 
throughout the shop, were found to be in- 
Work could be carried on but 
slowly, and much space in the shop was 


adequate. 


wasted because of the necessity of leaving 
wide passageways throughout the entire 
shop. Then the overhead crane was intro- 
duced. This enabled the heaviest cast- 
ings to be handled easily, quickly and 
cheaply. The use of cranes in shop work 
has probably done more to develop ma- 
chiné shop methods than any other single 
factor. As the size of the units increased, 
so did the size of the cranes, and here the 
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electric system of operating cranes is so 
much superior to other methods that it 
practically stands alone to-day in this ap- 
plication. 

Necessarily, as the work in the shop 
grew heavier, heavier toole had to be 
built; but a point was at last reached 
where it became easier to move the tool 
than to move the machine upon which 
it was to work. The shop engineer was 
again equal to the emergency, and prac- 
tically converted the floor of the shop into 
a large bed-plate. When a new machine 
is to be constructed, the castings are 
brought into the shop by an electric crane 
and laid at some convenient point. Then 
the necessary tools for finishing are 
brought to the casting and set to work, 
and finally removed after their work has 
been completed. In this way a number 
of tools can be put in operation on one 
piece of a machine at the eame time, and 
the work pushed without delay. 

The construction of these enormous 
machines brought in new problems. One 
of these was the difficulty of accurately 
laying off angles and dimensions on such 
a large scale. Again the shop engineer 
was ready. He called to his aid the civil 
engineer, and by mounting a surveyor’s 
transit on the floor of the shop, he lays 
off quickly and with precision his angles 
and dimensions. In practice, the transit 
is used to set a etraight edge, which is 
then firmly clamped to the flooring. The 
portable tool is brought up and set against 
this, put to work, and the surface is ma- 
chined and finished without trouble. The 
advantage of driving these portable tools 
by electric motors is obvious, as it is im- 
material where or how they are placed. 
While planers are in operation, other 
tools, if it is thought desirable, can be 
put to work on other parts of the ma- 
chine. 

The electrical operation of machine 
factories, which is now so common, has 
not come in a day. Great opposition was 
met with and grave doubts were expressed 
as to whether the use of motor driving 
would justify the expense of installation. 
The electric drive has more than fulfilled 
the expectations of its first advocates. 
The saving of power effected by doing 
away with long lines of countershafts and 
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belts is not a small item, but it is not in 
this that the great advantage of the elec- 
tric motor lies. When a belt drive is used, 
the speed of the tool can be changed only 
by a change in gearing or by shifting the 
belt on a cone pulley. While there is not 
much trouble in doing this when the belt 
is small, there is trouble—and often dan- 
ger—in shifting a large belt. It is trou- 
blesome for the machinist to change his 
gears in order to vary the speed of the 
tool, and unless he has a large amount of 
work to do at the new speed he is pretty 
sure not to make the change. With an 
electric drive the speed can be changed 
without trouble, and it can be easily set 
to give the maximum output of the tool. 
Here we have a positive drive, limited 
only by the capacity of the motor. Higher 
speeds and larger cuts can be taken than 
when the belt drive is used and slipping 


occurs. It is here that the electric motor 
shows the best results. If the output 
of the tool can be inbreased two or even 
three times, the motor doubles the value ` 
of the tool, and it would therefore justify 
an expense for installation almost, if not 
quite, as great as that incurred for the 
tool. 

Moreover, by increasing the output of 
the tool, the expense for labor is greatly 
reduced, and in this way not only is the 
output of the shop increased, but the cost 
for work is decreased. 


WATER-POWER DEVELOPMENTS IN 
SOUTH AFRICA. 


Tt was recently reported that a large 
sum of money was to be expended in 
developing the water power of the 
Maguadzi River, in South Africa. The 
output of the plant will be fourteen hun- 
dred horse-power. 

Africa is rich in large waterfalls. One 
of these, the Victoria Falls, on the Zam- 
besi River, is the largest in the world, 


being even larger than Niagara. It is 
about a mile wide and four hundred and 


_twenty feet high. Even in dry seasons 


the water is from two to three feet deep 
at the crest of the fall. It was reported 
last spring that a project was under way 
for developing this magnificent cascade. 
Before many vears, we may expect to 
see large centres of industry spring up 
within the neighborhood of these im- 
mense waterfalls. South Africa promises 
to take an important place among the 
manufacturing countries of the world. 
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The One Hundred and Seventieth Meeting of the 
American Institute of Electrical Engineers. 


meeting of the American Institute 

of Electrical Engineers was held 
on Friday evening, November 21, at 12 
West Thirty-first street, New York city. 
The secretary announced the election of 
seventeen associate members. The presi- 
dent stated that the increased activity of 
the Institute under President Steinmetz’s 
incentive had so increased the size of the 
Transactions that the board of directors 
had found it necessary to issue these in 
two volumes. The Transactions for the 
year 1901 include 900 pages. For the 
first six months of this year, which in- 
clude the annual meeting, the increase 
had been thirty per cent over that of the 
entire previous year, and indications 
pointed to 1,600 pages as the probable 
size of the volume of Transactions for the 
current year. 


f HE one dunda and seventieth 


The subject to be considered at this . 


mecting—“Electric Variable Speed Con- 
trol”—was introduced by President Scott. 
Applications of electric methods lead to 
development and to enlargement of for- 
mer things, as well as to new work. Many 
things could be accomplished by these 
methods which were impossible before. 
Thus, the incandescent lamp had not only 
replaced old methods of illumination, but 
had created an entirely new field. The 
same was true of the application of elec- 
tric motors, and particularly in regard to 
railway work and shop driving. The ap- 
plication of the motor has been followed 
generally by an increase in size, until the 
railway systems have developed from the 
slow-moving horse cars to the rapidly 
moving, heavy cars used to-day, which 
seems to have little in common with the 
systems from which they have developed. 

The author thought that the use of elec- 
tric cranes in factory work, for handling 
heavy material and tools, had done more 
to bring about progress in shop methods 
than any other single factor. 

The introduction of electric motors 
into shops, for driving tools, makes many 
new things possible. The most striking 
of these is the variable speed control 
which can be obtained. The problem of 
securing a variable speed is purely me- 
chanical, but no general mechanical 
means of solving this had been found, al- 
though for certain limited conditions me- 
chanical methods had been satisfactory. 
The mechanical engineer had turned over 


the problem to the electrical engineer, 


who has solved it by the use of the elec- 
tric motor so well that there is now prac- 
tically no competing system. This work 
had not been done at once, but was the 
result of a careful study of conditions 
and many trials of this system. This 
method involved either an additional cost 
for installation or a loss of energy if wide 
variations were desired. However, the 
methods available were acceptable and 
even cheap, considering the increased out- 
put of the plant made possible by their 
adoption. 

There are two types of direct-current 
motors—the series motor, having a vari- 
able speed, and the shunt motor which 
has, under normal conditions, a very con- 
stant speed. The speed of the latter, how- 
ever, may be varied in a number of ways. 

The induction motor is essentially a 
constant speed machine, having the same 
general characteristics as the shunt 
motor. Its speed may be varied by rheo- 
static control, by varying the number of 
poles of the motor or by varying the fre- 
quency of the supply. 

The shunt motor for constant speed is 
simpler than for variable speed, and it 
may not always be desirable to adopt a 
variable speed. The elements to be con- 
sidered in this problem are: What varia- 
tion in speed is desirable? What speed 
changes can be secured by the use of 
belts? How delicate a change of speed is 
necessary? Group driving may be desir- 
able in some cases, and it may also be de- 
sirable to avoid the complexity involved 
in introducing variable speed control. 
And, finally, what are the advantages of 
variable speed which will dictate the se- 
lection of a system for the entire shop? 

The papers that were presented were 
the results obtained from actual trials, 
and were not merely theoretical solutions. 
Mr. Scott closed his remarks by caution- 
ing the electrical engineer against going 
too far in the adoption of a variable speed 
drive. The whole problem should be con- 
sidered and that system most suitable for 
each shop should be selected. 

The first paper of the evening was on 
“A Series Parallel System of Speed Con- 
trol,’ by Mr. George W. Fowler. In the 
absence of the author, this was read by 
Mr. D. A. Burnett. This described 
the C. & C. series parallel system, which 
has been successfully used for driving 
various kinds of machinery, especially 
printing-presses, The component parts 


of the system are a double commutator 
type motor, a switchboard, a controller, 
a pair of automatic solenoid switches and 
a set of emergency switches. The motor 
is of the ordinary slow-speed compound- 
wound type, with the exception that it 
has two separate windings having no con- 
nection, and commutators on the one 
armature body operating in one magnetic 
field. The field windings are so arranged 
that the series turns can be cut out after 
starting. The contacts on the controller 
are divided into two separate sections, 
one set being subdivided into many small 
contacts, and the other into larger con- 
tacts. This system of smaller contacts 
is used when the armature windings 
are placed in series, the other only 
when the windings are in parallel. 
In any variable speed control system, 
wherein a combination of windings 
on the machines is used to obtain the 
speed variation, it becomes necessary at 
some point in the operation to open the 
circuit. In this system this is accom- 
plished bv the use of an automatic sole- 
noid switch, which changes the armature 
windings from series to parallel, and vice 
versa, without excessive flashing and with- 
out magnetic blowout coils. Two of these 
automatic switches are used—one to per- 
form the operation of changing over from 
series to parallel, and the other for start- 
ing and stopping the motor. In some 
cases it is necessary to be able to stop the 
motor from any one of several points, 
and this can be done in this system. The 
operation of the system is then described 
in detail. In starting up, the current 
flows through the two armature windings 
in series, 
and in series with the resistance. This 
gives the lowest speed obtainable, which 
may be five per cent of the maximum. 
The series resistance is then gradually cut 
out, next the series field is cut out, leav- 
ing the motor running as a shunt ma- 
chine. The next step changes the arma- 
ture windings from series to parallel, in- 
serting at the same time enough resistance 
to prevent a sudden change of speed, the 
final steps being a gradual cutting out 
of the resistance in the armature circuit. 
A still further increase in speed is ob- 
tained by varying the shunt field. The 
motor is stopped by opening the starting 
switch, after which it can be started only 
by going through the steps just outlined. 
The system is then compared with the 


in series with the series field .. 
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rheostatic control and its marked advan- 
tages pointed out. Less current is re- 
quired and the efficiency is better at all 
speeds for the former. 

The second paper of the evening waa 
by Mr. H. B. Coho, and was entitled 
“The Storage Battery as a Factor in 
Speed Control.” The advantages of the 
storage battery as an auxiliary or inde- 
pendent source of supply for obtaining a 
variable speed, particularly in connec- 
tion with the operation of printing- 
presses, were pointed out. For printing- 
press work a wide range of speed becomes 
necessary, and there are a number of 
methods which may be used to obtain this. 
When a storage battery is used, the speed 
of the motor is varied by varying the 
applied voltage, leads being run from 
various points in the battery. As this 
battery will be in use but a short time, it 
can be comparatively small, and its cost 
will not be excessive. One battery will 
do for a number of presses and can be 
charged at a very low rate, thus ensuring 
the best possible results from the battery 
at a minimum cost of current. It has no 
moving parts and its electromotive force 
is constant. The use of a battery for the 
multiple voltage operation of machine 
tools presents another phase of the sub- 
ject. Here the high cost militates against 
their adoption, but this will be somewhat 
offset by the increased efficiency of the 
system. As a substitute for storage bat- 
teries, the so-called counter-electromotive 
force cells can often be used. These are 
constructed with unformed lead elec- 
trodes, the necessary electrode surface 
being determined ‘by the internal resist- 
ance requirements for economic opera- 
tion. The cutting down of supply volt- 
age by counter-electromotive force is a 
natural method dictated by economic 
considerations, while to cut it down by 
resistance is unnatural. It is probable 
that the latter method of multivoltage 
control, taken in connection with the 
weakening of the field to give at least 
twenty-five per cent speed variation, will 
result in the most economical system to 
install, with the lowest first cost for in- 
stallation. 

The third paper of the evening, en- 
titled “Electrically Operated Coal Hoist 
for Variable Speed Control,” by Mr. 
P. O. Keilholtz, stated that there were 
two different operations in coal hoisting 
—raising the loaded shovel, and Jower- 
ing it empty. All that is required for 
raising is a smooth acceleration for clos- 
ing and raising the shovel, and full power 
application as long as possible in order 
to decrease the time of hoisting. Full 
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power application can be continued 
longer with the electric hoist than with 
steam. A smooth acceleration is required 
to prevent objectionable strains in the 
structure or damage to the gearing. In 
lowering the empty shovel, the electric 
hoist has marked advantages, doing away 
with mechanical braking and the diff- 
culty of dissipating the large quantity of 
heat thue generated. Further, the me- 
chanical brake does not act as smoothly 
and as certainly as does the electric brake. 
The Ward Leonard system of control is 
used. The actual resulta obtained in a 
hoist of this type are given. From these 
it is seen that it took eleven seconds to 
close the shovel and fifteen seconde to 
raise it, loaded, 126 feet. The power 
taken is given, and the efficiency is shown 
to be fifty-eight and one-half per cent. 
The rate of lifting is seventy tons an 
hour. The equipment consisted of a 
main motor of 150 horse-power, driving 
an 85-kilowatt generator. The hoisting 
motor is rated at 100 horse-power. 

The fourth paper, entitled “Motors for 
Machine Tools;” was presented by Mr. 
F. O. Blackwell. He described the dif- 
ferent classes of work required of ma- 
chine tools and the various methods 
which can be used to obtain variable 
specd. The main question to be consid- 
ered in the adoption of the variable speed 
drive was how far could this method be 
used. The same horse-power is required 
to remove metal, independent of speed. 
Therefore, at low speed, secured by low 
voltage, a greater armature current is 
necessary. By the use of the three-wire 
system and the variable field, a change of 
speed from four to one can be obtained. 
By the use of gears, this can be made six- 
teen to one, or more. The use of the mag- 
netic brake for throwing in the gears is 
touched upon. When a cone pulley was 
used with belts for variable speed, the 
full output of the vool can not be secured, 
and, moreover, the system is not flexible. 
The electric drive gives a greater output 
of the tool. The author then pointed out 
that on a three-wire system a motor twice 
as large as that found necessary for a 
two-wire system should be used, while 
for a four-wire system the motor should 
be four times as large. The three-wire 
system is generally available, and does 
not require two generators. The four- 
wire system requires two machines, one 
of these having two commutators, and in- 
volves an increased cost. He thought that 
the three-wire system was the best, using 
a field control of two to one, giving a total 
range in speed from four to one. He then 
showed diagrams illustrating the greater 
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output procurable when electric driving 1s 
adopted, as the speed can always be kept 
as great as the tool will stand. In the 
case cited, the time taken to remove a 
certain amount of metal was reduced 
from sixty minutes with the belt drive 
to thirty-two minutes with the electric 
drive. , 

The fifth paper was entitled “Multiple 
Unit Voltage Speed Control for Trunk- 
Line Service.” This was by Mr. H. Ward 
Lconard. The author recalled his his- 
toric paper presented to the Institute in 
1894, and expressed his pleasure that to- 
day so many engineers had declared them- 
selves in agreement with the essential feat- 
ures then enunciated. He then described 
his system as applied to two locomotive 
units for trunk-line service. A single- 
phase alternating current of high poten- 
tial is used for transmission. This is col- 
lected by a suitable contact. If desired, it 
may be transformed down by transform- 
ers placed at intervals along the line; or 
the transformer may be carried upon the 
locomotive. Upon the latter, a single- 
phase synchronous motor drives a direct- 
current generator and a small exciter. 
The traction motors are coupled directly 
to the generator, and a rheostat is intro- 
duced into the field of the latter. The 
fields of the motors are excited by the ex- 
citer. Four wires are carried along the 
train, which enable all the motors and 
generators on the train to be excited from 
the one exciter. By operating the con- 
troller, one of which is placed on each 
locomotive, the potential applied to all 
of the traction motors may be varied 
simultaneously. In this way, the required 
tractive effort can be obtained at any 
voltage from the lowest to full speed volt- 
age in either direction. The inventor 
claims this system has the following ad- 
vantageous features: The haulage over 
existing road-beds of very much heavier 
trains than can be hauled by steam; a 
reduction in the cost of maintenance of 
the locomotives and in the maintenance 
of the road-bed ; a material increase in the 
weight of the train which can be hauled 
around a certain curve by a locomotive 
having a certain weight on drivers; an in- 
crease in the load which can be’started; a 
reduction of the dead load, and an in- 
crease in the number of trains; any num- 
ber of locomotives can be operated from 
one point; fifty per cent of the energy 
now wasted in braking can be restored to 
the system; the first cost of equipment 
will be less than with any other system 
for similar service which involves the use 
of substations; the cost of haulage per 
ton-mile will be reduced; difficulties due 
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to electrolysis are reduced to a mini- 
mum. 

The sixth paper of the evening was 
presented by Mr. N. W. Storer, and was 
entitled “Three-Wire System for Vari- 
able Speed Motor Work.” In deciding 
the method of applying power to machine 
tools, the choice lies between a separate 
motor for each machine and group driv- 
ing, Variable speed work may be 
divided into three classes — Machines 
requiring a torque increasing with the 
speed; machines requiring a constant 
torque, and machines requiring approxi- 
mately the same maximum output at any 
speed or a torque varying inversely as the 
speed. . This class includes most machine 
tool work where automatically constant 
speed regulation is especially desirable. 
The author then describes a system as 
developed by the Westinghouse Electric 
and Manufacturing Company. This is 
a three-wire system, the neutral being 
run to the centre of two autotrans- 
formers which connect the three slip 
rings to the armature of the direct- 
current generator. This machine is 
practically a two-phase synchronous con- 
verter. A standard type motor is used 
on this system. If only a small varia- 
tion in speed is desired, this is secured 
by changing the shunt field current, and 
a third wire is not necessary. The use 
of the three-wire system enables a varia- 
tion of speed from six to one to be 
obtained. Greater variations may be 
obtained if desired, but are not to be 
recommended except in special cases, as 
the size and cost of the motor would be 
greatly increased. The size of the motor 
is determined by the output at the lowest 
speed. These motors commutate very 
successfully at all voltages. The speed 
regulation is good, and changes may be 
made smoothly from one speed to the 
next. The efficiency of the system is 
high. When operating on a low voltage, 
the motor is at all times running under 
full-load conditions. When operating at 
a high voltage, the efficiency corresponds 
to the half-load efficiency of a standard 
motor. The efficiency of transmission is 
high, as is also that of the generating 
plant. The advantages claimed for the 
system are summed up as follows: 
Simplicity, not only in the generating 
plant, but in the transmission line, motors 
and controllers ; economy in first cost 
of generating plant for transmission 
lines; constant speed regulation from 
no load to full load; smoothness of 
operation in changing from one speed to 
another. 

The last paper of the evening was 
read by Mr. R. T. E., Lozier, being 
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entitled “The Operation of Machine 
Shops by Individual Electric Motors.” 
From data that have been collected on 
power transmission in industrial shops, 
it appears that if a certain maximum 
horse-power is required for all the tools 
of the shop—say, 100 horse-power—it 
will require at least 100 horse-power addi- 
tional to transmit this effectively by belts 
and shafting. This loss remains constant 
whether the effective horse-power is re- 
duced or not. If the same tools be driven 
by individual motors, only forty-three 
horse-power is required for transmission, 
even if every tool is running. However, it 
has been determined that in the ordi- 
nary manufacturing establishment the 
mean effective power is but thirty per 
cent of the total. Applying this load- 
factor, it is found that there is but thirty 
mean horse-power to use, and that the 
use of belts requires 100 horse-power to 
transmit this, giving a real efficiency of 
about twenty-three per cent. With the 
individual drive there is generated thirty- 
nine horse-power, of which thirty is effec- 
tive, giving an efficiency of seventy-seven 
per cent. Assuming that steam power 
costs $36 per horse-power per year, with 
the shaft and belt system the power 
would amount to about two per cent of 
the cost of the establishment’s product. 
With subdivided motors it would be one 
per cent, and with individually driven 
motors it would be something less than 
0.4 per cent. Assume that in a very 
large machine shop sixty per cent of the 
motors installed is to have a variable 
speed. Of the sum of the aggregate 
rated capacity of a variable speed motor 
and that of a constant-speed motor, 
thirty-five per cent fairly represents the 
mean power that all of these motors will 
be required to furnish if they are all run- 
ning at the same time. It is found that 
the average power that must be provided 
by the generating plant is but ten and 
one-half per cent of the aggregate rated 
capacity of the individual motors in- 
stalled. It can not be assumed that this 
ten and one-half per cent is the capacity 
of the generating plant, because a provi- 
sion must be made for the maximum con- 
dition. However, the system is so effi- 
cient that ample margins of, say, 100 or 
200 per cent can be applied. The author 
then discussed the various methods of 
securing a variable speed control. About 
seven years ago Mr. Thomas A. Edison 
put into operation a principal that had 
long been accepted by him, that ma- 
chinery and equipments were cheaper 
than labor and general expenses, and 
that it was better to use up your ma 
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chinery at a high rate if by so doing you 
materially increased your output. About 
four years ago the matter of determin- 
ing exactly the speed limitations of iron- 
working machinery was taken up by a 
few engineers, and these limits have 
since been kept in view with the greatest 
success. The operator has been led to 
recognize the benefits to be obtained by 
an increased output, by securing to him 
his mean wage and allowing him to share 
in the benefit gained by working to his 
normal capacity. In the last system, 
the operator is given explicit directions 
as to. the shape of the cutting tool, the 
feeds, speeds and general methods to be 
employed in doing the work, and the 
exact time involved in such methods. 
This card states conditions that can be 
easily obtained in practice. If the 
operator succeeds in meeting these condi- 
tions, he receives a fixed bonus in addi- 
tion to his regular pay. With such a 
method of operation, tools must be sup- 
plied that will stand up to the work. 
There must be a range of speeds from 
which to select, and the machine tool 
must have sufficient strength to stand 
the strain that may be put upon it. The 
limit of high-speed operation is not to be 
found in cutting tools or in the ability 
of motors, which successfully do the work 
under variable speed, nor to first cost, 
but has been found in the stability of 
the machine tool itself. 

The discussion of these papers was 
opened by Mr. G. S. Dunn. He regretted 
that as his company was at the present 
time engaged in litigation over a system 
of variable speed control he would have 
to refrain from entering into the dis- 
cussion. He, however, called attention 
to the fact that the capacity of motors 
is in many cases limited by the condi- 
tions of commutation. If the field of 
a motor were reduced to one-half, it 
would be impossible, without special 
design, to commutate successfully under 
full load. From these considerations, he 
thought that a special design of motor 
would be required and that this would 
increase the cost of installation. 

Mr. Horace Dowie pointed out that 
there were really two problems presented 
—that of the maximum range of speed, . 
and that of the partial range of speed. 
To endeavor to cover the whole range 
with one machine demanded an excessive 
weight. Double-commutator machines 
would, however, reduce this, as would 
also the use of boosters or retarders. For 
wide changes of speed, gears could be 
used. 

Mr. H. N. Heath stated that while wide 
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ranges of speed, produced by varying the 
field, called for large motors, they could 
be made so that they would commutate 
sparklessly, and the cost would not be 
excessive. 

Mr. S. T. Dodd thought that the Ward 
Leonard system would involve a great in- 
crease in the weight of the locomotives, 
due to the addition of the motor-gener- 
ator sets. 

Mr. Arthur Williams thought that Mr. 
Lozier’s averages were too small for the 
demand, and that the power-factor of 
the system would be nearer thirty per 
cent. With three-wire systems there was 
a chance of unbalanced loads. The cost 
of installing individual motors, although 
greater, would be somewhat offset by the 
savings in shafts and belting. The 
higher speed and economy make the 
individual drive desirable. Belt losses 
of fifty per cent, or greater, with power 
at sixty to seventy cents per kilowatt- 
hour, will cost about $30 per horse-power 
per year. 

Mr. Philip Lange stated that his com- 
pany varied the speed by using several 
frequencies. For intermittent stops a 
mechanical device was used. 

Mr. Charles Day thought that the main 
question, “does it pay to use individual 
drives?” had not been answered, and he 
asked the question, “does it pay to use 
a variable speed?” In the consideration 
of this question, it is necessary to go back 
to the quality of the material used. He 
did not think that slight variations in 
speed were necessary, that the great 
advantage of this method of operation lay 
in the fact that the operator when chang- 
ing his work could instantly adjust the 
speed so as to secure the maximum result. 
Here the electric motor was most ad- 
vantageous. For successful operation, 
machines must be run at the maximum 
rate. This can not be done when belte 
are used, but is easily accomplished by 
motors. No one example can prove a 
saving, as this can only be decided by 
the ultimate output of the plant. The 
advantages of the individual drive have 
not been fully appreciated, and he again 
emphasized the fact that the tools must be 
operated up to limit, and that the saving 
secured in this way justified any outlay 
for machinery. 

In reply to the points brought out in 
the discussion, Mr. Lozier stated that 
they did not find that motors bunched up 
on any one voltage, and that it was now 
up to the tool builder to make tools 
strong enough for the new conditions. 

Mr. Storer stated that there was no 
difficulty in making motors which would 
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commutate with a half field, that these 
motors are now a standard make. For 
multivoltage systems, however, special 
motors will be required. 

Mr. Leonard called attention to the 
fact that his system required no special 
machines. The best steam locomotive 
of to-day had but fifty per cent of its 
weight on the drivers, and the tractive 
effort was limited by the skidding of the 
wheels. The whole problem in locomo- 
tive design had narrowed down to in- 
creasing the weight on the locomotive 
drivers, so that the additional weight in 
his system did not seem to be a disad- 
vantage. Moreover, the weights of the 
machines installed on his locomotives 
could not be compared with the ordinary 
steam-driving units, but only with tur- 
bine-driven generators. The problem 
to-day in handling freight is that of in- 
creasing the weight of the trains, and he 
did not think that an increase of fifty 
tons on the locomotive, even should this 
be required by his system, would be a 
matter of any importance. TE 

Mr. Coho stated that he has a motor 
which operates with a field variation of 
300 per cent. 


THE STORAGE BATTERY AS A FACTOR IN 
SPEED CONTROL. 


Y H. B. COHO. 

In presenting this paper to the Insti- 
tute, nothing very new or novel in the 
idea of varying the voltage across a bat- 
tery, in order to secure speed variation, 
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Fic. 1.—CoNNECTION TO STORAGE BATTERY 
METER. 


is claimed. There seem to be some dif- 
ferences of opinion as to the rights of 
different persons to the multiple voltage 
system of control, and this opportunity is 
taken to call attention to the part which 
the storage battery may play in this im- 
portant work. The many shortcomings 
of the storage battery are appreciated, 
but recent experience has taught that 
while the watts per pound of material 
have not been so materially increased in 
recent years, the life of high-grade stor- 
age cells has been increased to such an 
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extent that the old ideas as to cost of 
maintenance will have to be modified, 
and the charges of ten per cent and 
fifteen per cent of first cost per annum 
for renewals must be cut in half. 

All are no doubt quite familiar with the 
various ways in which batteries may be 
utilized, and it is the purpose in this 
paper to dwell particularly on a method 
of using a storage battery, as an auxiliary 
or independent source of supply, in con- 
nection with the operation of printing- 
presses. 

With printing-press work, the opera- 
tion of making up and threading in paper 
requires a positive fixed speed of from 
twelve to twenty revolutions per minute 
on the main shaft of the press. The 
methods of obtaining this speed from 
electric motors, which are common, are 
to employ either fixed resistances, arma- 
tures in multiple and series, or separate 
sources of supply, such as motor-genera- 
tors. The motor in the last case is a 
shunt machine, wound for the line volt- 


age, while the generator is a shunt ma- 


chine with field, separately excited from 
the line and supplied with a constant 
voltage. The armature is wound to give 
a fixed voltage from twelve to forty volts, 
depending upon the special requirements. 

It is in connection with this last sys- 
tem that the method mentioned jn this 
paper is particularly applicable. Fig. 1 
shows the connections to the storage bat- 
tery and to the motor through the con- 
troller. The following data have been ob- 
tained in connection with the utilization 
of this system for the operation of quad- 
ruple Hoe printing-presses of moderate 
size. These presses operate at twelve 
revolutions per minute in making up and 
threading in, and require for this pur- 
pose. a current of 150 amperes and 40 
volts. The threading in and making up 
process per press lasts at a maximum not 
more than ten minutes. This process has 
to be repeated not more than fifteen times 
in twenty-four hours. From these data 
it is apparent that a 200-ampere-hour 
battery on an hour rating will more than 
fulfill the requirements. 

A battery of accumulators to give forty 
volts and 200 amperes for one hour will 
cost not more than $400, which is not a 
prohibitive figure, especially when con- 
sidered in connection with the following 
additional advantages: 

a. One battery will do for a number of 
presses, for the reason that all of the 
presses in any establishment are not 
simultaneously in operation. 

b. The battery can be on charge at a 
very low rate at all times when current is 
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flowing on the mains, thus ensuring the 
best possible results from the battery at 
a minimum cost for current. 

c. The battery having no moving parts, 
such as bearings and commutators to get 
out of order, will doubtless appeal to the 
press operators. 

d. The electromotive force of a battery 
is constant, while that of any other inde- 
pendent source of supply is variable, de- 
pending upon the line voltage. Many 
a press operator has lost his fingers be- 


cause of sudden variations of voltage sup- ` 


plied to the motor. 

The operation of elevator motors by 
means of a storage battery placed directly 
across the line, and in connection with a 
multiple series controller, offers an excel- 
lent means of varying speed. The bat- 
tery can be figured on a two-hour rate in 
the severest service, so that the first cost 
is not excessive, while the saving from re- 
pairs to resistance plates and contact 
pieces is a matter of no small importance 
in comparing the economic advantages of 
two systems. ae ee 

The use of a battery for the multiple 
voltage épération of machine tools, pre- 
sents another phase of the subject. The 
high first cost of batteries militates 
against their adoption. In a shop re- 
quiring about 100-kilowatt average 
motor'load, the battery capacity will have 
to be’ calculated on a three-hour rating. 
The first cost will be about thirty per 
cent more than that of equivalent multi- 
ple voltage generators as now employed. 
That the battery is thirty per cent more 
expensive in first cost does not, however, 
exclude it from competitive considera- 
tion, because of the increased efficiency of 
the cells over that of multiple voltage 
generators when operating at varying 
loads. 

As a substitute for storage batteries 
one can often use so-called counter-elec- 
tromotive-force cells. These may be con- 
structed with unformed lead electrodes 
in an ordinary battery electrolyte. The 
necessary electrode surface is not deter- 
mined by the ampere-hour capacity of the 
plates, but by the internal resistance re- 
quirements for economic operation. The 
cost of construction of these cells is much 
less than that of equivalent batteries. The 
cutting down of supply voltage by 
counter-electromotive force is the natural 
method dictated by economic considera- 
tion, while to cut it down by resistance is 
unnatural. 

Referring to the above paragraph, it is 
probable that careful examination will 
prove that the latter method of multiple 
voltage control, taken in connection with 
the weakening of the field to give the last 
twenty-five per cent speed variation, will 
result in the most economical system to 
install and the lowest first cost for opera- 
tion. 
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A SERIES-PARALLEL SYSTEM OF SPEED 
CONTROL. 


BY GEORGE W. FOWLEZL. 


The system of control of stationary di- 
rect-current motors which I shall en- 
deavor to describe to you is commer- 
cially known as the “C. & C. Series- 
Parallel” system. For some three years 
the system has been quite extensively and 
successfully used for driving various 
kinds of machinery, especially large 
printing-presses. 

The component parts of the system are 
a double commutator type motor, a switch- 
board, controller, a pair of automatic 
solenoid switches, and a set of emergency 
switches. ` : 

The motor is of the ordinary slow- 
speed, compound-wound type, with the 
exception that it has two separate wind- 
ings and commutators on the one arma- 
ture body, operating in one magnetic 
field. The field windings are so arranged 


‘that the series turns can be cut out after 


starting, thus ‘obtaining the advantages 
derived by using a compound-wound mo- 
tor at starting, exerting a powerful start- 
ing torque with a minimum amount of 
current; and the constant speed features 
of the shunt motor, by cutting out the 
series after the motor has reached a cer- 
tain fixed speed. 

The armature windings are, of course, 
thoroughly insulated from each other, 
and have no connection excepting that 
obtained through the operation of the 
controller. 

By. an inspection of the controller, 
it will be seen that it consists of numerous 
contacts and contact rings mounted upon 
a slate, the substructure carrying the 
controller arm, which moves over the con- 
tacts. For convenience, some external 
means is generally used to operate the 
controller, such as the lever, which 
is frequently used in connection with 
printing-press work. It is through 
the movement of this one controlling 
lever that all the combinations of wind- 
ings and connections, with the resultant 
variations in speed, are obtained. 

Upon closely examining the controller, 
it will be noticed that the contacts 
appear to be divided in two separate 
divisions. To the left the contacts are 
subdivided into many small ones. To the 
right there are but few larger ones. 
Those to the left are in use only when 
the armature windings are in series, while 
those to the right are in use only when 
the windings are in parallel. The two 
divisions have no connection with each 
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other whatever. For use in graduating 
the speed, there are two banks of resist- 
ance used; one bank in circuit with the 
armature windings when they are in 
series, and which is connected to the 
smaller contacts to the left, and another 
bank in circuit when the armatures are 
in parallel, and which is connected to the 
larger contacts, to the right. The con- 
tact rings on the controller are in circuit 
with the shunt tield of the motor, and the 
small round contacts for the purpose of 
interposing resistance therein for the 
highest speeds. 

With any variable speed control sys- 
tem wherein a combination of windings 
or machines is used to obtain ‘the speed 
variations, it generally becomes necessary 
at some point in the operation to open 
the circuit, preparatory to making some 
rapid change in the combination, in order 
that the speed changes shall be gradual. 
When performing this operation it has 
been, and now is, the custom to use mag- 
netic blow-out coils to prevent excessive 
flashing of the controller contacts. In 
the series-parallel system it is necessary 
to open the circuit when changing from 
series to parallel, for it is quite obvious 
that the windings can not be in series and 
parallel at the same instant. 

In this system of serics-parallel con- 
trol no blow-out coils of any kind are 
used and the change from series to 
parallel, or vice versa, is obtained by the 
use of an “automatic solenoid switch.” 

Two solenoids enclosed in a cast-iron 
case, the object of which is to form a 
good path for the lines of force, are 
mounted upon one side of a slate. 
Through the centre of these solenoids is a 
plunger slotted in the centre through 
which passes a small pin, thereby making 
a flexible connection between it and the 
shaft carrying the switch arm on the 
opposite side of the slate. When ener- 
gized at the proper time, first one and 
then the other solenoid operates, throw- 
ing the switch arm to the right or left, 
as the case may be. The connections of 
the switch jaws shown on the front of 
slate are such that when connection 
through them is completed by the switch 
arm, the armature windings on the motor 
are first in series, and when the arm goes 
to the other side the windings are in 
parallel. Therefore, during the time 
when the switch is operating from series 
to parallel, the circuit is opened; the 
action being instantaneous, there is no 
noticeable change in the speed, neither 
is there the slightest flashing at the con- 
tacts of either controller or switches. 

Two of these automatic switches are 
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used with each equipment, one to per- 
form the operation as outlined above, the 
other to “stop and start” the motor—that 
is, to open and close the circuit. There 
is no open point on the controller except 
between the series and parallel side, and 
when the lever is thrown to the position 
which is normally “off,” the solenoid 
switch used for this purpose opens the 
circuit. Likewise, when the lever is 
moved “on,” the switch closes the circuit. 
This absolutely prevente the slightest 
flashing at the controller contacts when 
stopping the motor. By the use of the 
second mentioned switch, it is also possi- 
ble to stop the motor from any one of 
several points, which is required in news- 
paper printing. 

To accomplish this an emergency 
switch is used. This switch is so 
connected with the controller (see Fig. 
2) that when the plunger is depressed, 
connection is made through the solenoid, 
which throws the switch “off.” 

In Fig. 2 is represented a diagram of 
the wiring and connection of a complete 
series-parallel equipment. A careful in- 
spection will disclose the following con- 
ditions when the equipment is in opera- 
tion. 

With the controller lever “off,” the two 
solenoid switches are in a position corre- 
sponding to “off” on the one and “series” 
on the other. The lever being moved to 
contact 2 (on controller) one solenoid 
switch throws “on,” the other still re- 
maining in a series position. The cur- 
rent then flows through the two arma- 
ture windings, in series, in series with the 
series field and in series with the resist- 
ance connected between controller con- 
tacts 1 to 40. This gives the slowest 
speed obtainable, which, when used for 
newspaper printing, is five per cent of the 
maximum. The next successive moves of 
the controller lever simply cut out resist- 
ance in the armature circuit, until con- 
tact 38 is reached, when it is all out. At 
this point the series field on motor is 
gradually cut out. As will be noticed, the 
series field is connected to terminals 7, 8 
and 9 on the controller, and permanently 
attached to terminal 7 is a small quad- 
rant switch operating between two switch 
jaws, on 8 and 9. As the controller lever 
moves under 7, 8 and 9, the switch at 7 
_ is engaged by the controller and enters 
switch jaw on 8. This short-circuits one- 
half the series field coils on motor. Con- 
tinuing the movement of controller, the 
switch enters switch jaw at 9, thus con- 
necting 7, 8 and 9 and entirely cutting 
out the series field. Therefore, the motor 
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is now running as a shunt machine, with 
the armature windings in series. 

Now, as the controller lever ig moved 
to cover contact 41 and 42, the solenoid 
switch previously mentioned is brought 
into connection and changes the arma- 
ture winding from series to parallel. At 
the same time enough resistance is in- 


Fig. 2.—DIAGRAM OF WIRING OF SERIES- 
PARALLEL EQUIPMENT. 


serted in the circuit to keep the speed and 
current normal. (See curves, Fig. 3.) 
As tthe lever is moved over 43 and 44, 
etc., resistance is gradually cut out until 
49 is reached, when the motor is running 
without resistance in the armature cir- 
cuit and the windings in parallel. There 
are still five more speeds, which are ob- 
tained by inserting resistance in the 
shunt field. At the last of these the speed 
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of the motor is at its maximum. To stop, 
the emergency switch connected as shown 
on Fig. 2 may be operated, which throws 
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the solenoid switch “off,” thereby opening 
the circuit, and stopping the motor. 

Before the above operation can again 
be repeated, the lever must be brought 
back to the starting point, when over 
contact 2, one switch is thrown back to 
“series” (that is so that it connects the 
armature windings in series) and -the 
other switch “on.” Then to continue as 
before would simply be to move lever 
from 2 and so on, or if to stop it alto- 
gether, move to contact 1, where the sole- 
noid switch throws “off.” 

The diagram of connections shows a 
slightly different type of solenoid switch 
from that illustrated; one in which a 
single solenoid accomplishes the same re- 
sult. This is shown thus, as it is much 
easier to trace out the path of current, in 
illustrating the operation of the system. 

The relative advantages of the series- 
parallel system over the rheostat control 
with one commutator is readily apparent 
by an inspection of Fig. 3, in which the 
curve shows the comparison between the 
two systems, when operating a Hoe quad- 
ruple press. It will be seen that the cur- 
rent required to exert the maximum 
torque when starting the press from rest 
is somewhat less than the current re- 
quired for the same operation by a single 
compound-wound motor with rheostat 
control. Also the efficiency at all speeds 
is much better. 

While the system was originally de- 
signed especially for operating Webb 
presses, it is equally well adapted to any 
service requiring heavy starting torque, 
a wide range of speed variation, ease of 
manipulation and high efficiency. 


ELECTRICALLY OPERATED COAL HOIST, 


HAVING VARIABLE SPEED CONTROL. 
BY P. O. KEILHOLTZ. 


The use of electric machinery for coal 
hoisting has many advantages over steam 
machinery when the hoist is considerable. 
It has also the advantage of less cost of 
operation and maintenance. Its initial 
cost, however, is greater. 

There are two distinct operations in 
coal hoisting: Raising the loaded shovel 
and lowering it empty. All that is re- 
quired for raising is a smooth accelera- 
tion for closing and raising the shovel, 
and full power application as long as 
possible in order to decrease the time of 
hoisting. Full power application can be 
continued longer with an electric hoist 
than with steam, owing to the less inertia 
of the former. A smooth acceleration is 
required because the cables are without 
stretch and for very high hoists would 
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introduce objectionable strains in the 
structure or damage to the gearing. It 
is in lowering the empty shovel that the 
electric hoist has marked advantages. 
With steam hoist the lowering is accom- 
plished by braking, and with high hoists, 
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large shovels and rapid lowering the 
large amount of heat generated by the 
brakes is difficult to get rid of. As 
brakes depend upon friction, which is a 
function of two things—the surface con- 
ditions and the pressure between the rub- 
bing surfaces—the amount of friction is 
uncertain, and braking, therefore, is ob- 
jectionable because violent surgings are 
introduced in the boom structure and 
tower. With the electric hoist, owing to the 
perfect reversibility of the electric motor, 
the motor is used as a generator having a 
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is excited by the 550-volt direct current. 
By means of a double-throw, three-blade 
switch the foot rheostat is cut out of the 
generator field circuit and cut into the 
field circuit of the hoist motor, and the 
armature leads of the hoist motor cut 
from the armature circuit of the gener- 
ator to the rheostat. 

Appended will be found sketches of dia- 
tance-time curve and a velocity curve, to- 
gether with data of test and other par- 
ticulars. 

Weight of coal hoisted, average of 

seven shovelfuls.... ......... lbs., pen 


Weight of shovel empty.......... 
Total weight, lifted exclusive of 


weight of ropes................ ‘+ § 237 
Average lift.................. feet, 126 
Readings of main motor : 
NOMS csi ce slawer css onder sume 540 
Average current in amperes to close 
Shovel nsss iina EENE ENA 57 
Maximum current in amperes to close 
eaa saad Sn ad oak T ET 73 
Average current in amperes to raise 
loaded shovel.............. eeaeee 189 
Maximum current in amperes to raise 
loaded shovel.......ceee.seeeeeees 243 
Field current, not included in above, 2.8 am- 
peres. 


From the velocity curve (ascending) 
it will be seen that it took eleven seconds 
to close the shovel, and from the distance- 
time curve twenty-six seconds to close the 
shovel and raise it to the dumping hop- 
per. Therefore, fifteen seconds is the time 
taken to raise the loaded shovel ; and as the 
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separately excited field and driven by the 
weight of the descending bucket. In its 
armature circuit is a rheostat to dissipate 
the heat generated. It is at once apparent 
that this heat dissipation can be better 
accomplished with a rheostat than with a 
brake band. 

The Ward Leonard system of control 
is used and the apparatus consists of a 
motor-generator set and a hoist motor 
which receives its power from the motor- 
generator set, the motor of which is sup- 
plied with 550-volt direct current. The 
field of the generator is separately ex- 
cited and its strength is controlled by the 
operator by means of a  foot-operated 
rheostat. The field of the hoist motor 


lift is 126 feet, the average velocity is 
8.4 feet per second. 


The efficiency is, 


8.4 X 5,237 
550 
— 1 
159 as 7 18747 
746 


Performance Test—Coal lifted, tons, 
101.86; time, minutes, 87.33; rate, 70 
tons per hour. 

PARTICULARS OF ELECTRICAL APPARATUS. 

Main Motor—M. P., 6/150, horse- 
power, 450; volts, 550. 

Generator — M. P., 6/85, kilowatts, 
450; volts, 250. 

Hoist Motor—M. P., 
power, 200; volts, 250. 


6/100, horse- 
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MULTIPLE UNIT, VOLTAGE SPEED CONTROL 
FOR TRUNK LINE SERVICE. 


BY H. WARD LEONARD. 


In February, 1894, I read a paper be- 
fore this Institute describing a system 
which I considered applicable to the oper- 
ation of a trunk line electric railway. 
The essential features of this system 
were: 

First—The generation and transmis- 
sion of a high-tension, single-phase alter- 
nating current, the power-houses being 
placed as far apart as the insulation of an 
alternating-current transmission would 
permit. 

Second—The entire elimination of sub- 
stations. 

Third—A transformation of the energy 
upon the locomotive so as to secure a 
voltage speed control for the electric 
motors, thereby obtaining smooth ac- 
celeration and efficient control of the lo- 
comotive at any desired speed and in 
either direction. 

At that time there were no engineers, 
so far as I know, who agreed with me that 
these features were essential for the oper- 
ation of a trunk line railway by electric 
motors. 

In the recent past, however, many 
prominent engineers, both abroad and in 
this country, have declared themselves in 
favor of these essential features, and I 
therefore feel warranted in describing an 
improvement upon the system I originally 
proposed, by which I can eecure the im- 
portant and now well-understood advan- 
tages of a multiple control of any desired 
number of locomotive units. 

Fig. 6 illustrates diagrammatically one 
form of my multiple unit voltage speed 
control as applied to two locomotive units 
for trunk line service. 

The current is generated in the form 
of a single-phase alternating current at 
as high an electromotive force aa is prac- 
ticable to-day, say, 20,000 volts. A mov- 
ing contact leads the single-phase alter- 
nating current upon the locomotive. If 
desired, static transformers can be placed 
at suitable points along the line of the 
railway which will reduce the initial elec- 
tromotive force to any desired lower elec- 
tromotive force upon the contact con- 
ductor. 

In many instances it may be desirable 
to place upon the locomotive a trans- 
former S’ for reducing the tension of the 
alternating current led to the synchronous 
motor A}. 

A single-phase synchronous motor on 
the locomotive receives this alternating 
current and is driven by it continuously 
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at a practically constant speed, the cur- 
rent after passing through the motor 
being led to ground through a moving 
contact. This single-phase motor A! 
drives continually a small exciter Et and 
also a large continuous-current dynamo 
D1 whose field is separately excited by the 


exciter E! and has its field circuit a re- 


versing field rheostat R!. The armatures 
of the propelling motors are connected in 
multiple directly across the terminals of 
the armature of the dynamo Dt. The 
field magnets of the propelling motors 
M2 are separately and constantly excited 
by the exciter Et. 

By manipulating the reversing field 
rheostat R1, the current through the 
armatures of the motors M1 necessary to 
obtain the required tractive effort can be 
obtained at any desired voltage from the 
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can vary simultaneously and similarly the 
field exciting currents supplied to D! and 
D2, and that therefore he can cause the 
voltage of these two dynamos to vary in 
exact unison from 0 to the maximum 
voltage in either sense. Thus the oper- 
ator can cause the two locomotives to 
start, accelerate, run at full speed, retard 
and reverse in perfect unison, always di- 
viding the load perfectly under these 
various conditions. 

By placing the controller R* in its open 
position and going to the other loco- 
motives, the operator can similarly con- 
trol the two locomotives simultaneously 
by means of the controller R*. 

By the use of this system I expect to be 
able to secure the following advantageous 
features: 

First—The haulage over existing road- 
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lowest voltage to the full-speed voltage, 
and in either direction. 

A perfectly smooth and rapid accelera- 
tion can thus be obtained with minimum 
energy from the source of supply. 

The simultaneous multiple control of 
the several locomotive units is obtained 
by means of the four small wires 1, 2, 
3, 4, which are led along the train. 

In Fig. 6 the operator is supposed to 
be upon the locomotive I. The exciter 
Et, which is producing a constant elec- 
tromotive force, has its terminals con- 
nected to the wires 1 and 2. Across these 
wires 1 and 2 are connected the field 
windings of all of the propelling motors 
on the two locomotives, so that they are 
all constantly and fully excited. 

The wires 3 and 4 are also supplied by 
a current from the exciter E!, but the re- 
versing field rheostat R? is in the path of 
this current. The fields of the two dy- 
namos D! and D? are connected in mul- 
tiple across these wires, 3 and 4, which 
extend along the train. 

It will be evident that by manipulating 
the reversing field rheostat R the operator 


beds, grades, bridges, etc., of very much 
heavier trains than can be hauled by any 
steam locomotive. 

Second—A material reduction in the 
cost of maintenance of ten locomotives as 
compared with steam locomotives. 

Third—A material saving in the main- 

tenance of the road-bed because of the ab- 
sence of hammer blow, shouldering, rock- 
ing and skidding. 
- Fourth—A material increase in the 
weight of the train which could be hauled 
around a certain curve by a locomotive 
having a certain weight on drivers. 

Fifth—A material increase in the load 
which could be started upon a certain 
grade by a locomotive having a certain 
weight on drivers. 

Sixth—A material reduction in the 
dead load necessarily hauled by a steam 
locomotive, represented by the part of the 
steam locomotive and tender not on 
drivers. 

Seventh—A very large increase in the 
number of trains of given weight and 
speed which could be operated from a 
given power-house compared with the 
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series-parallel or cascade systems. Or, to 
state this another way, a very much 
higher rate of acceleration with the same 
maximum output from the power-house, 
the same conductors, the same weight per 
train and the same watt-hours per ton- 
mile than is possible with the series- 
parallel or cascade svstems. 

Eighth—As each locomotive unit can 
be equipped with any desired number of 
driving axles and any desired number of 
locomotives can be operated under mul- 
tiple control, the amount of power which 
can be applied to a single train and con- 
trolled by a single operator is practically 
unlimited. 

Ninth—Fifty per cent of the energy 
now wasted on friction brakes can be saved 
in the form of uscful electrical energy 
restored to the system. 

Tenth—The first cost of equipment will 
be very much: less than that of any sys- 
tem, for equivalent service, which in- 
volves the use of substations. 

Eleventh—The cost of haulage per ton- 
mile will be greatly reduced as compared 
with steam locomotives, especially because 
of the large increase in the weight of the 
train which can be hauled. 

Twelfth—Difficulties due to electrolysis 
would be reduced to a minimum. 

Cassier’s Magazine for December con- 
tains a practical article on “The Prevent- 
ing of Electrolysis of Underground Gas 
and Water Pipes.” This takes up the 
subject and its remedies in different con- 
ditions, and the attempt is made to arrive 
at some definite conclusion for the pre- 
vention of this phenomena. Another 
article of interest to the engineer is “The 
Practical Limits to Refinements of Ma- 
chinery,” and Dr. Robert H. Thurston 
communicates an article on “The Eng! 
neer as Financier.” Whatever the eng 
neer. may be called upon to do, he is 
finally judged successful or unsuccessful, 
accordingly as a task undertaken by him 
more or less effectively contributes to the 
securing of a profit in the commercial 
operation in which his work finds place. 
Doctor Thurston takes the engineer 8 
sphere of labor into consideration in its 
evolution, and shows in what way he 
enters so largely into the commercia 
questions of the day. 


— 


All alloyed steels can be annealed by 
packing in airtight boxes or muffles and 
then placing them in the furnace and 
maintaining an even temperature of say 
about 1,200 degrees Fahrenheit for 
twenty-four hours, then permitting it to 
cool down slowly. 
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STEAM PIPE COVERING AND ITS RE- 
LATION TO STATION ECONOMY.* 


BY H. G. STOTT. 


INTRODUCTION. 


An investigation of the best engineer- 
ing practice in covering high-pressure 
steam pipes disclosed the fact that al- 
though several tests of the efficiency of 
different types of covering had been made, 
nothing had been done toward determin- 
ing the most economical thickness and 
the most efficient method of applying the 
covering, when taking into consideration 
the resultant station economy. 

Before awarding a contract for covering 
the steam pipes in the Manhattan Rail- 
way Company’s power-house, a careful 
investigation and test of different types 
and thickness of covering were made 
under the author’s direction, and the re- 
sults proved to be so important that it is 
hoped this paper giving these results may 
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cided upon which, the author believes, 
meets every requirement of accuracy and 
perfect fairness to all, while covering a 
wide range of temperatures, and eo giv- 
ing many points which, when plotted in 
a curve, would tend to show not only the 
efficiency of a covering, but at the same 
time indicate any errors in taking read- 
ings. 

The method adopted is illustrated in 
diagram No. 1, and conaisted in coupling 
up about 200 feet of two-inch iron pipe 
and mounting the same on wooden horses 
about three and one-half feet from the 
floor; the three lines of pipe being ap- 
proximately four feet apart and four feet 
from the nearest wall, in order to avoid 
any errors due to heat connections and 
radiation. 

Sections fifteen feet in length were 
marked off on the straight portions of the 
pipe, and so arranged as not to include 
any pipe couplings or bends; two feet 
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which the test was being carried on could 
be locked up in order to prevent inter- 
ference with the test. 

Invitations for bids were sent to all the 
principal pipe-covering manufacturers 
and jobbers, specifying that each one 
would be expected to cover one or more 
sections of the two-inch pipe for a com- 
petitive test, and that samples from the 
successful bidders’ covering would be 
analyzed in the company’s chemical 
laboratory, and no covering accepted 
which departed more than three per cent 
from this analysis. 

A special Weston millivoltmeter was 
ordered, with which readings were taken 
from the potential wires, the latter all 
being brought to mercury cups on a test- 
ing table near which the ammeters were 
also located. 

PRELIMINARY TEST. 

Preliminary tests were made with a 
small current in order to establish the 
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prove of value to the members of this 
association. 
METHOD OF TEST ADOPTED. 

In order to get the necessary data it 
was decided to carry out a complete test 
of the various types of covering on the 
market, and also to investigate the effect 
of varying the thickness of the insulating 
wall. 

The usual method of test previously 
used was the condensation method, but 
this method is subject to so many errors, 
due to variation in the quality of the steam 
supplied, the relative positions of the dif- 
ferent samples under test in regard to 
the distance from the boiler, and the ex- 
act measurement of the surface exposed, 
etc., not to mention the tediousness in 
getting results, which would be perfectly 
fair to all competitors, that it was 
abandoned. After mature consideration, 
an entirely new method of test was de- 

* Read before the Association of Edison Illuminating 
Companies at its twenty-third convention held at the 


Mount Washington, New Hampshire, September 9, 10 
and 11, 1902. 


DraGRAM No. 1. 


from each end of each section heavy po- 
tential wires were soldered on to the pipe, 
and at the extreme ends of the pipe 
1,500,000 circular mils copper insulated 
cables were soldered on, the openings in 
the pipe having been previously closed by 
means of a standard coupling and plug. 
One of these cables ran direct to one ter- 
minal of a 250-kilowatt, 250-volt, steam- 
driven, direct-coupled exciter, which was 
solely devoted to furnishing current for 
the test, and which could have its voltage 
varied within wide limits so as to furnish 
any current up to 1,500 amperes. The 
cable connected to the other end of the 
pipe was then connected to three ammeter 
shunts in series in order to enable the 
veadings to be easily checked, after which 


it was carried through a circuit-breaker. 


and switch to the other exciter terminal. 

The pipe-covering test was carried on 
in a vault in which there was no source 
of heat and no possibility of draughts of 
air, and arranged so that the section in 


individual resistance of the eleven-foot 
sections between the potential wires; this 
current was then gradually increased and 
more readings taken together with ther- 
mometer readings from thermometers 
having their bulbs in contact with the 
pipe at an angle of about thirty degrees, . 
the stems projecting through the cover- 
ing. From these readings a coefficient 
of 0.4649 per cent increase of resistance 
per degree oentigrade was determined, 
and afterward used in determining tem- 
peratures of the various sections. At first 
it was thought that temperatures could 
be determined with sufficient accuracy 
by the thermometers inserted as above 
described in the centre of each section 
covered, but after a preliminary series of 
readings this was abandoned as inac- 
curate, owing, no doubt, to the variable 
contact made by the bulb on the bare 
pipe. All temperatures were, therefore, 
calculated by the resistance method. 
Current sufficient to heat the pipe to 
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approximately 370 degrees Fahrenheit 
(corresponding to a steam gauge press- 
ure of 160 pounds) was kept on for three 
days continuously in order to dry out the 
various coverings, after which they were 
allowed to cool off to the air tempera- 
tures before starting the test. 

The temperature of the room was kept 
between twenty-seven degrees centigrade, 
and thirty-one degrecs centigrade during 
the entire test, each section had about 
600 readings taken, and where any doubt 
existed in reference to readings, the en- 
tire series was gone over a second and 
third time with the gratifying result that 
it was conclusively shown that the test 
could be repeated with a variation of re- 
sults not exceeding two per cent. 

The method of test was to put a cur- 
rent of sufficient quantity through the 
pipe to heat it to, say, 220 degrees Fahren- 
heit, and keep this current on for a suffi- 
cient time to enable all sections to main- 
tain a constant temperature (this period 
was found to be about ten hours) when 
readings of the millivoltmeter were taken 
on each section with simultaneous am- 
meter readings. As all the sections were 
in series electrically, the current was, of 
course, the same, so that no error could 
arise, due to variation of current. 

The object of leaving two feet at the 
end of each section, or four feet between 
potential wires, was to avoid any error 
due to conduction of heat through the 
pipe. Tests were made to prove the ef- 
ficiency of this precaution, and showed 
that no perceptible error was introduced. 

A constant temperature having been 
obtained, it is evident that the watts lost 
in each section give an exact measure of 
the energy lost in maintaining a constant 
temperature, and from the watts lost the 
B. T. P. are readily calculated. Diagram 
No. 2 shows the result of the test values 
being reduced to loss in B. T. U. per 
square foot of pipe surface at various 
temperatures in the curves, and at a tem- 
perature corresponding to steam at 160 
pounds pressure in the table. 

After a series of readings had been 
completed, the current was raised suffi- 
ciently to give approximately fifty de- 
grees Fahrenheit rise in the least efficient 
covering, and maintained constant for 
ten hours, when another series of readings 
was taken, and so on until the tempera- 
ture of the pipe had reached a point far 
above anything used in practice. The 
extremely high readings were taken as a 
matter of interest, as they were got 
when the low efficiency coverings were 
only at working temperatures. 
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DESCRIPTION OF PIPE COVERINGS. 

Referring to the table in diagram No. 
2, the first column refers to the number 
of curve, the second column gives the 
name of the covering which, in most 
cases, is sufficiently descriptive, but a 
brief description of each covering may 
be of interest. 

No. 2. Solid sectional covering one and 
one-half inches thick, composed of granu- 
lated cork moulded under pressure and 
then baked at a temperature of 500 de- 
grees Fahrenheit, one-eighth-inch asbestos 
paper next pipe; finished with resin paper 
and eight-ounce canvas. 

No. 3. Solid one-inch moulded sec- 
tional covering, composed of eighty-five 
per cent carbonate of magnesia; finished 
with resin paper and eight-ounce canvas. 

No. 4. Solid one-inch sectional cover- 
ing, composed of granulated cork moulded 
under pressure and baked at a tempera- 
ture of 500 degrees Fahrenheit, one- 
eighth-inch asbestos paper next pipe; 
finished with resin paper and eight-ounce 
canvas. 

No. 5. Solid one-inch moulded sec- 
tional covering, composed of eighty-five 
per cent carbonate of magnesia, outside 
of sections covered with canvas pasted 
on; finished with resin paper and eight- 
ounce canvas. 

No. 6. Laminated one-inch sectional 
covering, composed of nine layers of 
asbestos paper with granulated cork in 
between; outside of sections covered with 
canvas pasted on, one-eighth-inch asbestos 
paper next pipe; finished with resin paper 
and eight-ounce canvas. 

No. 7. Solid one-inch moulded sec- 
tional covering, composed of eighty-five 
per cent carbonate magnesia, outside of 
sections covered with light canvas pasted 
on; finished with resin paper and eight- 
ounce canvas. 

No. 8. Laminated one-inch sectional 
covering, composed of seven layers of 
asbestos paper indented with one-quarter- 
inch square indentations, which serve to 
keep the asbestos layers from coming in 
close contact with one another; one- 
cighth-inch asbestos paper placed next 
pipe; finished with resin paper and 
canvas. 

No. 9. Laminated one-inch sectional 
covering, composed of sixty-four layers 
of asbestos paper, in whieh were em- 
bedded small pieces of sponge, outside 
covered with canvas pasted on; finished 
with resin paper and canvas. 

No. 10. Laminated one and one-half- 
inch sectional covering, composed of 
twelve plain layers of asbestos paper, with 
corrugated layers in between, thus form- 
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ing longitudinal air cells; one-eighth- 
inch asbestos paper next pipe; sections 
wired on; finished with resin paper and 
cight-ounce canvas. 

No. 11. Laminated one-inch sectional 
covering, composed of eight layers of 
asbestos paper with corrugated layers in 
between, the corrugations forming small 
air ducts radially around the covering; 
finished with resin paper and eight-ounce 
canvas. 

No. 12. Laminated one and one- 
quarter-inch sectional covering, com- 
posed of six layers of asbestos paper with 
corrugated layers, forming longitudinal 
air cells, outside of sections covered with 
two layers of canvas pasted on; finished 
with resin paper and canvas. 

No. 13. Solid one-inch moulded sec- 
tional covering, composed of a magnesia 
compound, mostly talc; one-cighth-inch 
asbestos paper next pipe; finished with 
resin paper and eight-ounce canvas. This 
sample was submitted for low-tempera- 
ture work only, such as boiler, feed and 
drips. 

No. 14. Solid one-inch moulded sec- 
tional covering, composed of magnesia 
compound, principally tale; one-cighth- 
inch layer of asbestos paper next pipe; 
finished with resin paper and eight-ounce 
canvas, 

No. 15. “Remanit,” composed of two 
layers wound in reverse direction with 
ropes of carbonized silk. Inner layer two 
and one-half inches wide and one-half- 
inch thick; outer layer two inches wide 
and three-quarters inch thick, over which 
was wound a network of fine wire, one- 
eighth-inch asbestos next pipe; finished 
with resin paper and eight-ounce canvas; 
made in Germany. 

No. 16. Two and one-half-inch cover- 
ing, composed of eighty-five per cent car- 
bonate of magnesia, one-half-inch blocks 
about three inches wide and eighteen 
inches long next pipe and wired on; over 
these blocks were placed solid two-inch 
moulded sectional coverings, outside cov- 
ered with canvas pasted on; finished with 
eight-ounce canvas. 

No. 1%. Two and one-half-inch cover- 
ing, composed of eighty-five per cent 
magnesia; put on in a two-inch moulded 
section wired on next pipe, and over this 
a one-half-inch layer of magnesia plaster 
covered with canvas pasted on; finished 
with eight-ounce canvas. 

No. 18. Two and one-half-inch cover- 
ing, composed of eighty-five per cent car- 
bonate of magnesia; put on in two solid 
one-inch moulded sections with one-half- 
inch layer of magnesia plaster between ; 
two one-inch coverings wired on and 
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placed so as to break joints; finished with 
eight-ounce canvas. 

No. 19. Two-inch covering, composed 
of cighty-five per cent carbonate of mag- 
nesia; put on in two one-inch layers so 
placed as to break joints and finished with 
eight-ounce canvas. 

No. 20. Solid two-inch moulded sec- 
tional covering, composed of eighty-five 
per cent magnesia, outside of sections cov- 
ered with canvas pasted on; finished with 
eight-ounce canvas. 

No. 21. Solid two-inch moulded sec- 
tional covering, composed of eighty-five 
per cent magnesia, outside of sections 
covered with canvas pasted on; finished 
with eight-ounce canvas. 

DISCUSSION OF RESULTS. 

Nos. 2, 4, 6 and 15 were excluded by 
the specifications, which stated that “no 
inflammable material would be con- 
sidered,” but a test was made at the re- 
auest of the manufacturers in order to 
give a comparison with the other ma- 
terials. 

It will be noted that two samples 
covered with the same thickness of similar 
material give different resulte—for ex- 
ample, Nos. 3 and 5, and also Nos. 20 
and 21, though of practically equal thick- 
ness, show quite a perceptible difference 
in loss per square foot. Upon inveatiga- 
tion, the cause of this difference was 
found to be in the care with which the 
joints between sections were made. A 
comparison between Nos. 19 and 20, 
showing two coverings having exactly the 
same total thickness, but one applied in 
a solid two-inch section, and the other 
in two one-inch sections, proved the de- 
sirability of breaking joints. 

An attempt was made to determine the 
law governing the effect of increasing the 
thickness of the insulating material, and 
- for all the eighty-five per cent magnesia 
coverings the efficiency varied directly as 
the square root of the thickness, but the 
other materials tested did not follow this 
simple law closely, each one involving a 
different constant. 

The column on the right of diagram 
No. 2 shows the percentage of heat saved 
by the different coverings, compared to 
bare pipe, at a pressure of 160 pounds. 

In another diagram an attempt was 
made to reduce all coverings to the same 
thickness, and thus show the relative ef- 
ficiency of different types of material at 
a wide range of pressures. One-inch 
covering was adopted as the standard, 
and only those coverings, nearly one and 
one-quarter inches thick, were used in the 
comparison in order to avoid errors in 
calculating the losses in materials which 
did not follow the square-root law closely. 
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It was shown that the carbonized silk 
covering is the most efficient, having a 
relative efficiency of 86.9, while a curve 
giving a comparative result for eighty- 
five per cent magnesia comes second with 
84.2 per cent efficiency. The two other 
samples of eighty-five per cent magnesia 
showed efficiencies of 83.1 and 83.2 per 
cent, thus confirming in a remarkable way 
the results on the other sample. 
RELATION TO STATION ECONOMY. 

To determine which covering is the 
most economical the following quantities 
must be considered : 

First—Investment in covering. 
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cost of covering. To enable this to be 
scen more clearly, another diagram has 
been constructed, all the necessary data 
being noted on it; only a general explana- 
tion of the diagram will be given. 

A specific number of square feet of 
pipe surface has been used in working 
out the total cost, but it is evident that the 
curve may be used to determine the 
most cconomical thickness of covering, 
irrespective of the total amount of sur- 
face to be covered, as long as the cost per 
square foot of material for different thick- 
nesses varies in the same manner as for 
eighty-five per cent magnesia, which has 


U 
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Heat Loss: B.T.U. per sq.ft.of Pipe Surface per Minute. 


Second—Cost of coal required to sup- 
ply lost heat. 

Third—Five per cent interest on capi- 
tal invested in boilers and stokers ren- 
dered idle through having to supply lost 
heat. 

Fourth—Guaranteed life of covering. 

Fifth—Thickness of covering. 

From an inspection of the first three 
quantities it is apparent that the cover- 
ing which shows a minimum total cost of 
the three at the end of a specified time is 
the best covering to adopt, for the loss in 
heat at the end of ten years may readily 
cover over three times as much as the first 


been used in calculating the values shown 
in the curves and accompanying tables. 

As the geometrical dimensions of the 
covering are a function of the cost of the 
increased thickness desired, it will gen- 
erally be found that increasing the thick- 
ness of the materia] will increase the in- 
vestment in a manner similar to that 
shown in the curves for eighty-five per 
cent carbonate of magnesia. 

An inspection of the curves shows 
that before deciding upon what is the 
most economical thickness of covering to 
be used, it is first of all necessary to know 
how long the covering is expected to last. 


740 


For example, suppose that a temporary 
plant is being erected which is not likely 
to be required for more than two years; 
a one-inch covering will be the most eco- 
nomical. For covering guaranteed for 
ten years, as required by the Manhattan 
Railway Company, one-inch covering 
would show a total cost of $53,663, while 
a three-inch covering would show a total 
cost of $38,668, making a net saving of 
$14,995 at the end of ten years, or 
$1,499.50 per annum, which, capitalized 
at five per cent, represents $29,990. 

From the above example it will be seen 
that while pipe covering is a relatively 
small portion of the many problems con- 
fronting the engineer, yet its scientific 
solution will yield rich results out of all 
proportion to the time required to solve it. 

I would only add that there seems to 
be no reason for the former practice of 
putting on different thickness of covering 
on different-sized pipes, excepting the 
mechanical difficulty of applying a very 
heavy covering to a small pipe. This dif- 
ficulty can be overcome by putting the 
covering on in two separate layers, and 
this plan should be used on all sizes in 
order that the joints may be broken, as 
poor joints may reduce the efficiency of 
the best covering six per cent or more. 

I wish to acknowledge the careful and 
painstaking manner in which Mr. Van 
Gelder, who had charge of the test and 
investigation, carried out the test. 

The author hopes that thé above data 
will prove to be useful to the engineer 
who is confronted with the problem of 
selecting the best covering for steam 
mains, and will feel that he has accom- 
plished something if it enables the en- 
gineer to persuade the manager to spend 
$4,000 extra at the start in order to save 
$15,000 at the end of ten years, and have 
dry steam in the bargain. 
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The Interstate Independent Tele- 
phone Association, 


The regular annual convention of the 
Interstate Independent Telephone Asso- 
ciation will be held at the Auditorium 
Hotel, Chicago, Il]., December 9, 10 and 
11. This convention, it is expected, will 
be the largest and most enthusiastic and 
important gathering of business men 
ever held in this country. Nine states 
embraced in the association contain over 
3,000 independent exchanges, and nearly 
all of the factory and supply houses in 
the United States. The manufacturers 
and supply houses of Chicago have joined 
to entertain all those attending the con- 
vention in the finest style. Reduced rates 
have been secured on all railroads. This 
is on the basis of a fare and one-third. 

The programme, as announced, is as 
follows: j 

Tuesday morning, December 9, from 
nine to twelve o’clock—A reception to 
members and friends by the executive com- 
mittee and officers at the secretary’s head- 
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quarters. The distribution of tickets to 
the banquet will be made at this time, 
and the time of the banquet will be an- 
nounced. 

Tuesday afternoon, December 9, from 
two to five o’clock—Address of welcome 
by Hon. H. S. Taylor, prosecuting attor- 
ney of Chicago; response by President 
H. C. Raney, Fairfield, Iowa; report of 
executive committee; report of secretary ; 
report of treasurer; selection of nomi- 
nating committee by the states to report 
on call of the president. 

On Wednesday, December 10, the 
manufacturers and supply houses of Chi- 
cago will take charge of the delegates 
from nine o’clock until twelve. 

Wednesday afternoon, December 10, 
from two to five o’clock—“Rates—Meas- 
ured Service,” George N. Bandy, Perry, 
Iowa; “Sliding Scale Rates for Ex- 
changes,” Dr. H. S. Herr, Ottumwa, 
Iowa; “Toll Rates,’ H. H. Robinson, 
Cleveland, Ohio. Discussion. ‘Restric- 
tions by Municipal Authority and Synop- 
sis of the Law’—Ohio, W. F. Laubach, 
Akron; Iowa, U. S. Alderman, Nevada: 
Wisconsin, J. C. Harper, Madison; Min- 
nesota, E. ŒE. Webster, Minneapolis; 
Michigan, J. B. Ware, Detroit; Indiana, 
E. W. Pickhardt, Huntingburg; Illinois, 
M. Savage, Champaign; Missouri, H. 
Linton Reeber, St. Louis; Kentucky, 
D. L. Pendleton, Winchester. Discussion. 

Thursday morning, December 11, nine 
to twelve o’clock—“Settlement of Toll 
Business Between Connecting Com- 


panies,” A. L. Hutchinson, Weyauwega, 
Wis.; “Enforcement of Message Time 
Limit,” H. E. Ralston, Maitland, Mo.; 
“Independent Telephone Securities as an 
Investment,” (a) “From a Banker’s 
Standpoint,” Colonel J. D. Powers, 
Louisville, Ky., (b) “From a Small In- 
vestor’s Standpoint,” J. H. Layne, Carth- 
ave, Mo.; “The Berliner Patent, Bell’s 
Claims of Infringement, Litigation now 
Pending,” J. J. Nate, Chicago, Ill; 
“Suggested Improvements for Improving 
Long-Distance Telephony,” C. E. Hull, 
Salem, Ill. 

On Thursday afternoon, December 11, 
from two o’clock on, the Chicago manu- 
facturers and supply houses will take 
charge and entertain the attending dele- 
gates. 

The officers of the Interstate Independ- 
ent Telephone Association are: H. C. 
Raney, president, Fairfield, Iowa; I. A. 
Lumpkin, vice-president, Mattoon, IIl.; 
E. M. Coleman, secretary, Louisville, 
Ky.; J. C. Harper, treasurer, Madison, 
Wis. The executive board are: H. K. 
Cole, Owensboro, Ky.; J. H. Ware, De- 
troit, Mich.; Charles E. Hull, Salem, 
Ill.; George N. Bandy, Perry, Iowa; 
J. W. Layne, Carthage, Mo.; A. L. 
Hutchinson, Weyauwega, Wis.; L. A. 
Frazee, Connersville, Ind. 
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THE UNIVERSAL EXPOSITION OF 
ST. LOUIS, 1904. 


TO COST $50,000,000, AND TO BE ALMOST 
TWICE THE SIZE OF THE CHICAGO 
EXPOSITION. 


BY W. E. GOLDSBOROUGH. 


The achievements, history and possi- 
bilities of electricity are to receive special 
attention and extensive treatment and 
display at the Universal Exposition of 
St. Louis in 1904. The authorities of the 
exposition have given the science and in- 
dustries of electricity a place of the first 
order in the classification of the exposi- 
tion. It has been made one of the prin- 
cipal departments, and arrangements and 
appropriations have been provided on a 
scale that should ensure to the country 
and to the world the greatest electrical 
exhibit that has ever been assembled for 
public and expert inspection. 

This seems a significant and extra- 
ordinary statement and must imply an 
extensive general plan for the exposition. 
All of which is true. And in this con- 
nection it should be mentioned that a 
mistaken idea exists generally of the 
scope and importance of the St. Louis 
Exposition. It does not seem to be under- 
stood that the Universal Exposition of St. 
Louis in 1904 is to be the most im- 
portant and extensive universal and inter- 
national exposition ever held. This, how- 
ever, is the case, and too much attention 
can not be directed to the words inter- 
national and universal, as they really de- 
scribe the nature and scope of the St. 
louis Exposition. It is not to be a local 
or territorial or even a national exposi- 
tion, as some may imagine. It is to be a 
world’s exposition—a universal exposi- 
tion in the fullest sense, and, as stated, 
the most extensive and important that the 
world has seen. 

These facts should be thoroughly di- 
gested by the country, especially by pros- 
pective exhibitors; and they will be, as the 
knowledge of what is being done at St. 
Louis gradually forces itself upon the 
press of the nation. 


TO COST ALMOST TWICE AS 
CHICAGO EXPOSITION. 


The St. Louis Exposition is to be prac- 
tically a $50,000,000 exposition. Con- 
sider what this will mean for the public 
in the way of a world’s exhibition to visit 
and inspect, study and delight in, es- 
pecially when the splendid Columbian 
Exposition at Chicago involved a total 
outlay of only $30,000,000, and when it 
is known that the experience in exposi- 
tion building makes it fully possible to 
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make four dollars yield as much to-day in 
such work and construction as was got 
out of five dollars in 1893. These facts 
will make the St. Louis Exposition of al- 
most double the elaboration, importance 
and interest presented to the world by 
the great Columbian Exposition of 1893. 

There is already about $18,000,000 ap- 
propriated for the St. Louis Exposition 
by the city, state and national govern- 
ments—the amount about equally divided 
from each source. To this add $10,000,- 
000 which, at the very least figure, will be 
spent from the gate receipts and con- 
cessions—applied in advance to beautify- 
ing and perfecting the exposition— 
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another $10,000,000 which will be used 
by participating governments, $5,000,000 
by the states and territories of this coun- 
try, and $5,000,000 by exhibitors at the 
exposition, and you have $48,000,000 al- 
ready applied in making a colossal expo- 
sition, without having touched the mil- 
lions that will be spent in the amusement, 
concessionary and other extensive feat- 
ures of the exposition. ‘The Government 
appropriation, alone, for the St. Louis 
Exposition is about $7,000,000. For the 
Chicago Fair the Government appropria- 
tion was $2,500,000. 
EXPOSITION SITE 1,200 ACREs. 

The site of the exposition embraces 
1,200 acres, this of splendid park terri- 
tory adjoining further rich park territory 
on one side, and splendid rolling country 
and stretches of palatial residences on the 
other approaches. The Chicago Fair site 
embraced something over 600 acres—lit- 
tle over half of what is to be employed in 
St. Louis. 

A comparison of 
sizes of the 


the number and 
various buildings of the two 
expositions will show in further relief the 


superiority of the St. Louis Exposition 
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over that of Chicago, which to date is 

acknowledged to have been the most at- 

tractive and extensive held in the world. 

MORE AND LARGER BUILDINGS THAN AT 
CHICAGO. 

The Manufactures and Liberal Arts 
Building was the great structure of the 
World’s Fair at Chicago in 1893—and it 
was truly colossal and impressive. It 
covered about thirty acres, its dimensions 
being 787 by 1,687. It housed a con- 
siderable part of the exhibits of the ex- 
position. To enclose this same class of 
exhibits five buildings will be provided in 
St. Louis, covering an area of forty-three 
acres, almost one-third more than was 
used at Chicago. The separation into 
distinct buildings is for purposes of 
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higher classification, for which the St. 
Louis Exposition will be noted. ‘The 
Agricultural Building of the St. Louis 
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Exposition will cover 400,000 square 
feet; that at Chicago covered 245,000 
square feet. The Transportation Build- 
ing at the St. Louis Exposition will cover 
720,000 square feet, nearly three times as 
much ground as covered by the splendid 
Transportation Building at Chicago, not 
including the annex, viz., 245,760 square 
feet. It covers considerably more space 
than the building and annex (train 
sheds) at Chicago combined. At St. 
Louis there is to be an Education Build- 
ing which will cover an area of about 
400,000 square feet; Chicago had no 
building for education, nor has any other 
exposition had such a building. The 
Electricity Building at St. Louis will 
cover about 300,000 square feet; that at 
Chicago covered 250,000 square feet. 
Altogether the exhibit space under roof 
at the St. Louis Universal Exposition 
will approach 250 acres. 

Some seem to have the idea that the 
St. Louis Exposition is to be similar to 
the Pan-American Exposition. This 
misapprehension will easily be dispelled 
by an acquaintance with the fact that any 
one of the four larger buildings at the 
St. Louis Exposition will cover more 
space than all of the exhibit buildings of 
the Pan-American Exposition. When it 
is contemplated that there are to be six- 
teen of these splendid palaces—exhibit 
palaces—such as are described above 
within the exposition grounds at St. 
Louis, some idea may be had of the im- 
mensity of the physical aspect and 
tremendous scope and variety of this 
Universal Exposition. 

Taking this in connection with the 
amount of money available, it will be easy 
to understand how this exposition will 
constitute the grandest spectacle of archi- 
tecture and the greatest array of interest- 
ing exhibits, instructive, entertaining, 
amusing, ever assembled for the review 
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Exposition will cover 500 by 1,600 feet, or 
nearly twenty acres; that at Chicago was 
just half this size. The Mines and 
Metallurgy Building at the St. Louis 


Mo., 1904. 


of the world. And the universal and 
phenomenal prosperity of the times will 
undoubtedly ensure to it a phenomenal at- 
tendance. 
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Wireless Telephony by the Collins System. 


HILE experimenters have been 
W striving for many years to pro- 
duce a practical method of trans- 

mitting signals without connecting wires 


they have given comparatively little at- 
tention to wireless telephony. 
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Fre. 1. ASRR E OF THE CONDUCTIVITY 
SYSTEM. 

The reasons for this are several, the 
foremost of which has been due to the 
fact that the gigantic obstacles in the way 
of the latter were believed to overbalance 
its value, e. g., any kind of an electric cur- 
rent, direct, alternating, interrupted or 
oscillatory, may be utilized in the sending 
of a message by the dot and dash code, 
but in the emission, propagation and re- 
production of articulate speech an alter- 
nating current having the same phase, 
amplitude and frequency at either end, 
i. e., syntonized and synchronized, is nec- 
essary. 

Again, it is only within the last few 
yeare that instruments of the desired 
sensibility and construction could be ob- 


Fig. 2.—DraGRaAM oF INDUtctTrivity SysTem— 
AB PARALLEL CoIL8 OF WIRE; @aaaaa 
MAGNETIC LINES OF FORCE. 


tained, owing to a lack of knowledge of 
the requirements of the art, and after 
these matters were partially cleared up 
the question arose as to whether or not 
a wireless telephone would have a com- 
mercial value, and like many other evo- 
lutionary devices there are to-day many 
engineers who can not see in it the im- 
portance attached to it by its inventor. 
While this is discouraging in the ex- 
treme, work has been carried on for the 
past three years in order to demonstrate 
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to the technician and layman alike that 
it has a special sphere of action, and thia 
happy day does not seem to be very far 
distant. It may be argued by some that 
wireless telephony had been accomplished 
bv others and this is admitted, but before 
describing the theory and system devised 
by me let us cast a retrospective glance 
at the several other methods by which 
this may -be accomplished. 

The best known method -for transmit- 
ting energy to a distance by the natural 
medium is by the conductivity system 
and has been in vogue for nearly 100 
vears; as early as 1825 James Bowen 
Lindsay telegraphed across the River Dee 
in Scotland. Morse received it in this 
country in 1842; and by substituting a 


sounder, articulate speech may be car- 
ried on. 

This is done by arranging four metal 
plates in parallel, as shown in the dia- 


Fria. 8.— WIReLess TELEPHONE PORTABLE 
TRANSMITTER AND RECEIVER. 


Fia. 4.—PorTABLE EQuIpMENr FOR FIELD Use—SeENDING AND RECEIVING A MESSAGE. 


telephone transmitter and a receiver for 
the ordinary key and galvanometer or 


gram, Fig. 1, where AB are connected 
with a transmitter and battery in series 
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with CD, while the distance between AC 
and BD represents the distance over 
which speech or signals are to be sent 
without wires. 

By this method Preece, of England, 
succeeded in transmitting speech eight 
miles without connecting wires, but, see 
now, the conditions which made this ex- 
periment possible was a length of wire 
twenty-five miles long joining AB and 
CD, so that as far as a commercial wire- 
less telephone was concerned, the limita- 
tions began before the practicability of 
the scheme commenced. Mons. Moche, 
in his recent experiments at Monte Carlo, 
and Mons. E. Ducretet, in his tests with 
wireless telephony at the Catacombs, em- 
ployed this method. 

There is another and far more ideal 
method for transmitting speech without 
wires than the one described and in which 
no earthed connections are used; this is 
the inductivity method. Preece advocated 
it for space telegraphy, and by careful 
deductions it was believed possible to 
transmit signals—not speech—across the 
Atlantic Ocean provided a coil of wire 
large enough to include the whole area 
of England were suspended on poles, and 
to include the state of New York within 
a similar coil, but some exceedingly 
pretty experiments may be performed in 
wireless telephony with two coils of wire, 
represented in Fig. 2, by the side eleva- 
tion AB, having a considerable diameter 
and arranged parallel with each other 
not too many feet apart. 

When an intermittent or an undulatory 
current flows through the coil A, the mag. 
netic lines of force emanate at right 
angles to the coils themselves, and some 
of these lines thread through the coil B, 
setting up currents of the same frequency 
and amplitude, though the impressed po- 
tential and current strength will be, of 
course, much smaller than that emitted, 
following the well-known law of induc- 
tion. | 

Alexander Graham Bell ascertained 
several years ago that the human voice 
could be reproduced with exactness by 
= varying the intensity of a ray of light; 
this was done by causing it to fall on a 
concave mirror of small diameter at- 
tached to the diaphragm of a telephone 
transmitter, and then, by a series of 
lenses, concentrating the light and pro- 
jecting it to a given point where the im- 
pinging waves acted on a selenium cell, 
and this gave rise to varying currents in 
a local circuit, including a telephone re- 
ceiver. 

Ruhner, of Germany, has improved 
upon the radiophone to such an extent that 
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he is enabled to send wireless telephone 
messages a distance of four miles, but the 
enormous size of the equipment required, 
and the fact that propagation is impos- 
sible unless the transmitter and receiver 
are in a direct visual line having no in- 
tervening obstruction, render it of little 
more value than the interest attached to 
it from a scientific standpoint. 

Since light waves utilized in the Bell 
radiophone are of the order of trillions 
per second it would not seem, on the face 
of it, to be a very hard proposition to 
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tector in connection with it. Professor 
Fessenden and the author have both ex- 
perimented .with this form of wireless 
telephone, and the results are exceedingly 
interesting from a scientific viewpoint. 

Having tested all the above principles 
to find the one best adapted to wireless 
telephony, I found a method for ob- 
viating the difficulties encountered in 
utilizing such rapid oscillations as the 
disruptive discharge of an induction coil 
produces and without employing con- 
densers or coils for obtaining resonance 
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-= Fro. 5.—WIRELEsSs TELEPHONE FIELD EQUIPMENT—PLACING THE EARTH PLATE. 


employ Hertzian waves of the order of 
millions per second, for light waves and 
electric waves are both transverse vibra- 
tions and travel with the same rapidity. 
But theory and experiment have shown 
wireless telephony to be exceedingly dif- 
ficult by the Hertzian wave method; this 
is due to the gradually decreasing maxi- 
mum of an oscillatory discharge, whereas 
a pure sine wave is required, and, again, 
that the oscillations’ of current are in 


phase with the vibrations of the dia- . 


phragm, the circuit which emits the waves 
must be slowed down by the addition of 
capacity and its relation to inductance 
sustained by the proper coils, when the 
telephone receiver will respond directly 
to the waves without a special wire de- 


in the circuits, but by simple transforma- 
tion only. 

In experimenting with electric waves 
when employing a coherer adjusted to its 
maximum sensitiveness I have frequently 
found that a difference of potential oc- 
curs sufficiently great to break down its 
resistance, when low-frequency, high- 
potential currents surge through the arms 
of the oscillator system and emit exceed- 
ingly long electric waves. The emitted 
and propagated waves are of necessity 
long, for the wave-length depends on the 
rate of alternation or period of oscilla- 
tion, as the case may be, and these re- 
versals of current are bound by the co- 
efficients of the circuit—inductance, ca- 
pacity and resistance—and finally these 
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are governed by lawe relating to the 
ether. 

In my system of wireless telephony the 
discharge of low-frequency, high-poten- 
tial currents is permitted to restore the 
electrical equilibrium or zero potential 
in the earth, that is to say, the discharge 
takes place in the earth, in contradis- 
tinction to a disruptive discharge which 
occurs in free air, and the former pro- 
duces some phenomena which seem to 
me to be new. 

For instance, the proper inertia for the 
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modification of ether when related to 
gross matter, for it is generally accepted 
that the density of ether when cloaely 
allied with an atom of matter is greater 
than ether in vacua, and the density of 
the ether surrounding the atoms of which 
the earth is composed renders it especially 
conductive to the emitted waves of my 
wireless telephone transmitter and the 
experiments I have made fulfill the 
requirements of this theory quite nicely. 

As an analogue we have in the realm 
of sound an experiment which will serve 
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propagation of electric waves seems to 
depend largely upon the length of the 
wave which passes through it. Light 
waves being exceedingly short find in 
clouds an obstacle, though red light 
waves will penetrate fog much more 
easily than the shorter ones of blue or 
green because they are longer. Marconi 
has observed that electric waves, a kilo- 
metre or more in length, penetrate fogs 
with apparent little loss of energy, and 
the evidence at hand tends to prove that 
long electrice waves will traverse gross 
matter, like the earth, much more easily 
than they will free air. 

This may be attributed to the apparent 


to make this clearer. A good many years 
ago, it may be remembered by some, when 
it was our wont to go to the “ole swimmin’ 
hole’ we would perform a little feat in 
physics by striking two stones together ın 
the water and the clicking would be heard 
many times farther and much more dis- 
tinctly than when struck in free air, for 
dense mediums transmit sound waves to 
greater distances than those less dense. 
On this principle the late Professor 
Elisha Grav devised his submarine sig- 
naling bell. 

In a homogeneous medium, such as 
water, the bound ether will transmit long 
clectric waves farther, better and with 
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less distortion than in a heterogeneous 
medium such as the carth itself, and so 
water becomes the best medium for wire- 
less telephony as well as for wireless 
telegraphy. But wireless telephony is 
by no means confined to water, and 
until recently all the experiments and 
tests were made on hilly lands. 

An illustration of my wireless tele- 
phone mounted for field work is given in 
Fig. 3. It includes a transmitter and a 
receiver. The primary of the sending 
induction coil is in series with the trans- 
mitter, battery, variator and key. The 
terminals of the transformer are con- 
nected to the earth and a compensating 
capacity. Bridged across the terminals 
of the secondary is a Leyden jar con- 
denser. The receiver is formed of a 
closed circuit having the telephone re- 
ceiver, a single dry cell and the secondary 
of a transformer in series. The primary 
of the transformer is earthed as in the 
case of the transmitting secondary of the 
induction coil. 

Fig. 4 shows my assistant in the field 
transmitting and receiving a wireless tele- 
phone message at Congers, N. Y. In 
ordinary practice the waves are radiated 
in every direction, but it has been found 
possible to direct them within ten or 
fifteen degrees of are. Fig. 5 shows how 
the earth-plate is placed, and Fig. 6 the 
portability of the apparatus. 

My experiments in wireless telephony 
were begun in Philadelphia in the fall of 
1899, and in 1900 I sent and repro- 
duced specch electrically through the 
earth a distance of 200 feet. Narberth. 
Pa., was then selected as a desirable place 
for testing stations, and in 1901 appa- 
ratus was constructed and tried across the 
Delaware River at a distance of a mile, 
and in 1902 this was extended to three 
miles; the instruments were located on 
two hills, with a valley, stream, quarry, 
railroad, telephone and telegraph wires 
intervening. The reproduced voice was 
faint, but the articulation was not dis- 
torted. 

At the present time experiments are 
being made constantly at Rockland Lake, 
N. Y., and while it has not been at- 
tempted to increase the distance cited 
above, the instruments have been wonder- 
fully improved with the result that the 
articulation is clear and loud enough for 
commercial purposes. 

Another feature that has been added 
in the way of making the system com- 
mercial are bells at both stations which 
are operated wirelessly, and T believe that 
this is the first complete wireless tele- 
phone equipment constructed, operating 
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in both directions, together with signaling 
apparatus. 

The value of wireless telephony lies in 
iés application to speech transmission be- 
tween vessels, supplanting the time- 
honored and hoary steam whistle. It 
may be used in isolated cases where bodies 
of water intervene and where cables 
would prove too expensive. It may be 
used where the right of way can not be 
obtained for erecting poles or stringing 
wires; there are a thousand places where 
it will be welcomed, but as a block signal 


system for vessels in harbors it will, in 
my opinion, find its proper sphere of 
usefulness. 

My wireless telephone may never sup- 
plant the wire system now in use, but it 
can to-day be employed where the wire 
telephone can not be used—on the water 
and other inaccessible places. Nearly all 
wrecks are the result of colliding vessels 
in harbors, due to a misunderstood signal. 
But when these vessels are equipped with 
my system—as I hope they may all be 
soon—the captains will be placed in the 
same relative position as the modern busi- 
ness man, and they will be able to com- 
municate with each other while sitting in 
their cabins or from the bridge, instead 
of relying on a svstem of signaling that 
should be relegated to the dead past. 

Congers, N. Y., November. 

M 


The Mechernich System of Magnetic 
Concentration. 


The ore is delivered by an adjustable 
chute between two magnetic poles, the 
upper one of which (the north pole) is 
rotated. As the ore arrives in the mag- 
netic field the permeable particles are at- 
tracted by the north pole and are carried 
around by it into zones of progressively 
diminishing intensity until the centrifu- 
gal force imparted to the particles over- 
comes the magnetic attraction and they 
fall into collecting chutes, being classi- 
fied according to their magnetic proper- 
ties. The non-magnetic material falls 
directly into a chute close against the 
lower pole. This arrangement is claimed 
to have the advantages of dispensing with 
belt carriers, which weaken the magnetic 
field, and also of permitting the use of 
small magnetic fields and very narrow 
air spaces, thus minimizing the loss of en- 
ergy and making it possible to attract 
feebly magnetic particles by a very weak 
current. The rotating pole being the only 
moving part of the machine, wear and 
tear is very small. In separating blende 
and siderite from the Upper Harz, the 
grains being of 0.5 millimetre size, 98.7 per 
cent of the zine has been recovered. With 
dolomitie Sil: sian blende of two to three- 
millimetre size, the recovery was 91.8 per 
cent, Which was increased to 93.5 per cent 
by reducing the grains to two millimetres. 
In treating ore from Broken Hill a yield 
of eighty-one per cent of the lead and 
sixty-nine per eent of the zine was oh- 
tained, 
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THE DESIGNING OF TELEPHONE 
APPARATUS—X. 


BY W. A. TAYLOR. 


The Switch-Hook—The  switch-hook, 
hook-switch or gravity-switch, as it is 
called, is a very important part of the 
telephone, inasmuch as it is apt to give 


Fig. 25. 


a considerable amount of trouble if of 
poor design. Through this switch all the 
contacts of a telephone are made so far 
as the talking circuits are concerned. 
When the receiver is on the hook the 
switch must be depressed sufficiently to 


permit the battery and secondary circuits 


to be opened, and the bell circuit must at 
the same time be closed positively so there 
can be no doubt of a good contact. Then 
when the receiver is removed from the 
a hook the switch must rise far 
cnough to make a good con- 
tact with the primary and 
secondary contact springs. If 
the movement is very small, 
there is apt to be too little 
tension at the contact points, 
and a consequent cutting off 
is apt to occur. The switch- 
hook fortunately is the least 
trouble, which now occurs in 
telephones, as most factories 
are making this item correctly. 

Fig. 25 shows a form of switch-hook 
commonly used by the Bell companies. 
H represents the hook or lever which 
moves on a pivot screw P. S is a spring 
which presses on a rubber block R when 
the receiver is upon the hook. When the 
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lever rises the contact is changed from 
the insulating block R to the contact C. 
The tension upon the spring S may be 
very heavy, as all that is necessarv is a 
very small movement. The rubber block 
holds the tension of the spring back so 
that there can be no contact when not 
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wanted. The contact points on the spring 
and also on the lever are of platinum. 
There are other switch-hooks made very 
similar, in which the rubber block is left 
out. In these forms the spring S can 
not have as great tension, or it will fol- 
low up the contact and will not break the 
connection. These will, of course, work. 
but the spring must be of heavier stock 
so as to make a heavier pressure with a 
smaller movement. There is a draw- 
back to this style of switch-hook from 
the manufacturer’s standpoint, as it is 
not self-contained. It is better to have a 
hook-switch which can be assembled com- 
plete before it is placed into the telephone 
on account of the expense of assembling 
in the magneto. 

The springs for switch-hooks are gen- 
erally made from German silver rolled 
hard. They should be cut or punched so 
that they lie lengthwise of the sheet. If 
cut crosswise the resilience 
will be poor. Phosphor- 
bronze has been used with 
good success by some mak- 
ers, though it does not look 
as well. The contacts should — 
by all means be of platinum, 
especially the battery con- 
tacts. Where a battery cir- 
cuit is being made and 
broken, any other material 
wil] burn and cause trouble. 
Every time the current is 
broken a small spark may 
be seen. This spark is what causes 
the trouble. The design should be 
so that there is a slight rubbing whenever 
the contact is closed. If much rubbing 
occurs the contacts will be worn out 
quickly. 

Many substitutes for platinum have 
heen used with more or less success, but 
it has been found that they are apt to 
give trouble, especially on central energy 
apparatus where heavy sparking occurs. 

The Condenser—In telephones, where 
the signaling is done by’ means of a bat- 
tery placed in central office, it becomes 
necessary to find some means of present- 
ing the flow of the battery current through 
the bells, at the same time the ringing 
current must pass through in order to 
ring the bells. For this purpose a con- 
denser is used. The telephone condenser 
is not necessarily accurately made to a 
definite capacity, but should approximate 
about two microfarads. 

Various wavs have been adopted for 
making these condensers. The old way is 
shown in Fig. 26. It consists of alter- 
nate lavers of tin-foil and paper. A rep- 
resents the tin-foil of one side of the con- 
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denser, and B that of the other side. 
Between cach layer of tin-foil are two 
sheets of paper. After the condenser is 
laid up in this manner it is thoroughly 
treated in hot paraffin and then placed 
under pressure until cold. This is a slow 
and uncertain method, and something 
had to be devised which could be made 
cheaper and produce as good or better 
results. The rolled condenser was made 
to take the place of the laid condenser, 
and this method is used almost to the ex- 
clusion of other kinds. In this style the 
paper and tin-foil come in rolls or spools 
and may be set up in a winding machine. 
The condenser itself is wound upon a flat 
arbor. 

Fig. 27 shows a sketch of a machine 
similar to that which is used for this 
purpose. A represents a flat mandrel 
upon pivots and arranged to be turned 
by means of a crank. B and C are rolls 
of paper, D a spool of tin-foil, E and F 
paper and G tin-foil. In starting, three 
or four turns of paper from B and C 
are wound around the mandrel. A piece 
of very thin sheet brass is then wound in 
several turns of the tin-foil from D. The 
brass is for a terminal connection, and 
its shape is shown in Fig. 28. The little 
lug A extends out of the body of the con- 
denser for the purpose of a connection 
for a wire. The brass piece with the end 
of the tin-foil is then laid on the mandrel 
and a turn is taken. Paper from spools E 
and F is then wound once or twice around 
the mandrel when the tin-foil from spool 
G is started. The paper from rolls E and 
F and the foil from G are passed over the 
guide spool H for convenience in wind- 
ing. As manv turns as necessary are then 
taken. The foil must be watched closely 
to see if it becomes torn or runs out of 
line. The tin-foil should be about one 
inch narrower than the paper, leaving 
a half inch of paper at each edge to pre- 
vent short-circuits. When the winding is 
finished the tin-foil from D is eut first, 
then the paper from B and C is cut about 
three or four inches longer. The other 
sheet of tin-foil is then cut about eighteen 
inches shorter than the remaining sheets 
of paper and another sheet of brass is 
wrapped into it for a terminal. The re- 
mainder of the condenser is then wound 
and there will then be several turns of 
paper over the whole. 

Two sheets of paper are used between 
each sheet of foil, because one sheet would 
be likely to have holes in it which would 
cause a short-circuit. Small particles of 
metal are also imbedded in the paper 
now and then which would cause trouble. 
It is very unlikely with two sheets that 
two bad places will coincide. 

A common width for the paper is eight 
inches and the tin-foil seven inches, The 
thickness of the paper is usually about 
0.0008 of an inch, while the tin-foil is of 
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various thicknesses from 0.0003 inch to 
0.0015 inch. It is usual to call all foils 
used for this purpose by one name when 
a great deal of the foil is not by any 
means tin. The thicker foil is usually 
mostly lead, with just enough tin in it to 
make it roll well. The lead-foil can not 
be successfully rolled under 0.0008 of an 
inch, as under that thickness it becomes 
too flimsy to handle without tearing. 
It is easier to handle tin-foil at 0.0003 of 
an inch than the lead at 0.0008 of an 
inch. The lead is, of course, much 
cheaper by weight than the tin, but tin 
is lighter and a pound covers a much 
greater surface; consequently it is found 
to be much cheaper to use, as it is only 
the surface that counts. With the above 
size of tin-foil and thickness of paper, 
fifty-six turns make a condenser of ap- 
proximately two microfarads capacity, 
provided that the condenser is treated in 
the following manner: 

After the condenser is wound it is re- 
moved from the mandrel and placed in 
an oven where it is heated for a number 
of hours till it is as thoroughly dry as 
possible. Then it is removed and placed 
into a bath of hot paraffin. This paraffin 
is heated to a temperature of close on to 
300 degrees Fahrenheit. This heat is 
sufficient to evaporate all the moisture 
which may still remain in the condenser. 
The condenser remains in the paraffin 
until bubbles no longer arise from it, 
when it is then removed to a press and all 
the surplus paraffin is squeezed out. The 
condenser remains in the press until 
cold, when it is removed and it is then 
ready for its case. 

Such a condenser should have an in- 
sulation resistance of not less than 150 
megohms, and may run very much higher. 
Many will test as high as 2,500 megohms. 
The condenser, when finished, will meas- 
ure about eight inches long by four inches 
wide and three-cighths inch thick. The 
case used is generally of tin with the con- 
nections brought out on one of the ends. 
In order to prevent shaking about in the 
box paraffin is poured in at a temperature 
just warm enough to pour. If this 
paraffin is too hot it will heat the con- 
denser and cause it to open up, thus re- 
ducing its capacity. 
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Guy Morrison Walker, the author of 
the description of China in the “Four- 
Track Scries,” No. 28, entitled “A Map 
of Asia and the Chinese Empire,” has 
contributed to Leslie’s Weekly, of Oc- 
tober 30, an article on “American Labor’s 
Debt to Railroads.” In the opinion of 
railway authoritics, this is one of the best 
of its kind ever written, stating in clear 
and concise English the intimate relation 
existing between the cost of transporta- 
tion and wages. It is worthy of note that 
the average rate of freight per ton per 
mile in the United States is less than one- 
half the rate charged in any other coun- 
try in the globe, and the average wages 
paid in the United States are very much 
greater than in any other country. 


Vol. 41—No. 22 


Electrical 


Patents 


Mr. Willard M. Miner, of Plainfield, 
N. J., has devised means for overcoming 
the possibility of injuring the diaphragm 
in a telephone receiver by reason of its 
being unguarded from mechanical injury, 
and has obtained a patent theron, which 
he has assigned to the Sun Electric Man- 
ufacturing Company, of Camden, N. J. 
In attaining this object and obviating 
these difficulties, the large aperture usu- 
ally employed in the receiver-cap is re- 
placed by smaller perforations of such 
number, size and grouping as to attain 
a maximum of efficiency of the instru- 
ment, and at the same time leave a suffi- 
cient portion of the shell to adequately 
protect the diaphragm from injury. A 
very important additional function per- 
formed by the number of small perfora- 
tions is their equalizing and refining ef- 
fect upon the sound waves caused by the 
vibrations of the diaphragm. While the 
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TELEPHONE RECEIVER. 


waves of ordinary amplitude pass through 
without encountering obstruction, those 
of greater amplitude, which would cause 
unpleasantly loud sounds in the ear, are 
impeded to a certain extent and are 
softened and divided so as to greatly 
lessen their unpleasant effects. 

Messrs. Burnham Williams & Company, 
of Philadelphia, control a patent granted 
on a novel electric locomotive which is 
the invention of Mr. Ellwood C. Lindsay, 
also of Philadelphia. The object of the 
invention is to construct a locomotive for 
use on narrow-gauge tracks so that a 
large and powerful electric motor can be 
mounted thereon and geared to the driv- 
ing mechanism. In the present instance 
the principal idea resides in employing a 
separate shaft located at one side of the 
wheels and geared to the axle so that the 
motor can extend entirely across the loco- 
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motive without interfering with the 
wheels. The frame is provided with the 
usual pedestals for the reception of 
the bearings of the axles which 
are provided with ordinary traction 
wheels. Directly above the pedestals 
are inverted pedestals for the re- 
ception of bearings in which is mounted 
an intermediate shaft. Extending from 
the axle bearings to the intermediate 
shaft bearings and rigidly connecting the 
same are bars or rolled sections, the con- 
struction being such that the frame is 
free to move independently of the bear- 


ELECTRIC LOCOMOTIVE. 


ings, while said bearings necessarily re- 
main in the same relation with respect to 
each other. Springs are placed between 
the frame and the bearings so that the 
former may be yieldingly supported. On 
the intermediate shaft is a gear-wheel 
which meshes with another wheel on the 
axle, so that both shafts will turn in 
unison and preferably at the same speed, 
although when it is desired to increase or 
diminish the speed of the axle, the diam- 
eters of the gears may be varied as re- 
quired. Mounted on the intermediate 
shaft is the frame of the motor having 
bearings for the armature shaft, and on 
this armature shaft is a- gear-pinion 
which meshes with the gear-wheel on the 
intermediate shaft so that the motor 
drives the axle through the gear- 
wheels above described. By this ar- 
1angement the motor can be of any 
width desired, the limit being the 
width of the frames of the loco- 
motives and the motor extending over one 
of the wheels. As already described, the 
locomotive is especially designed for nar- 
row-gauge tracks, such as those around 
the yards of factories and mills or in 
mines. | 

A new method of making electric con- 
duits has been patented by Amanda M. 
Lougee, of Boston, Mass., who has as- 
signed her entire interest to the Clifton 
Manufacturing Company, also of Boston. 
The present invention relates to a method 
for manufacturing conduits in which 
there is an outside armor provided with 
an interior lining or insulating member 
formed as nearly as possible integrally 
with the armor. It is the primary aim of 
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this invention to produce a conduit hav- 
ing ite insulating member or interior lin- 
ing and the armor or outside covering 
practically integral at all points without 
sacrificing any of the desirable qualities 
essential to a superior conduit. To this 
end there is first spread upon a suitable 
base or support, such as cotton fabric, a 
thin layer of asbestos, mica or other fire- 
resisting material contained in the vul- 
canizing vehicle or ‘binding agent, pref- 
erably rubber, containing sulphur or other 
ingredients well known to the trade. This 
layer is made of a serviceable thickness 
and is extremely fireproof, containing its 
own hardening agents, so that when sub- 
sequently vulcanized it may be much 
thinner than has heretofore been possible. 
On this first layer is spread another layer 
of pliable material, such as rubber or the 
like, also containing sulphur or other vul- 
canizing agent, the result being that when 
vulcanized the hardest finish is given to 
the exposed surface and increasing plia- 
bility results between the parts. Having 
prepared the sheet as above stated, a 
cementitious coating is placed thereon, 
composed of some fluid solvent, such as 
naphtha, benzol, etc., bisulphide of car- 


bon being preferably added and used 
therewith as a vehicle. Having prepared 
the armor and lining, the latter is properly 
inserted in the armor and is then forced 
radially outward at all points into direct 
contact with the armor by any suitable 
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means, as a sectional mandrel, whereupon 
it is subjected to a vulcanizing heat suf- 
ficient to melt the cementitious layer or 
layers and perform the vulcanizing step 
of the process, thus completing the per- 
fect union of the lining and the armor. 
Finally the fabric foundation is with- 
drawn in any suitable manner. 

An Englishman, residing in German- 
town, Pa., Mr. Henry H. Lloyd by name, 
has discovered an improved non-active 
metal for use in storage batteries. The 
Electric Storage Battery Company, of 
Philadelphia, has obtained a patent 
thereon. One object of the invention is to 
provide a “metal characterized by tough- 
ness, smoothness, resiliency and great 
strength in proportion to weight and 
adapted to resist when applied in connec- 
tion with storage batteries the action of 
such acids as are usually employed even 
when accentuated by electrolysis. To 
this end the invention, stated in general 
terms, comprises non-active metal con- 
sisting of rolled antimonious lead. The 
non-active metal may be used as a lining 
for the tanks or even as a material from 
which to construct the tanks in which the 
plates are mounted and in which the nor- 
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mal action of the battery takes place, or, 
in other words, it may be used to make 
a holder for the electrolyte. The same 
properties or qualities, or some of them, 
which especially adapt it for these uses 
also adapt it for use as material from 
which to make the supporting grid or 
holder for the active material or material 
to become active of the plates. The non- 
active metal may be made by melting lead 
and antimony, of which latter there may 
be present from five to fifteen per cent, 
by weight, more or less (in actual practice 
excellent resultə have been obtained in 
the use of substantially twelve per cent, 
by weight, of antimony), and then cast- 
ing the alloy. This has been done before, 
but the resulting metal when placed in 
the electrolyte of a storage battery cor- 
roded. Moreover, it was brittle, not flex- 
ible nor resilient, and was comparatively 
heavy in proportion to its mechanical 
strength, so that it could not be obtained 
or used in the form of sheets of that de- 
gree of thinness which is desirable for the 
support of many types of plates and also 
for the linings of many types of re- 
ceptacles. However, according to this 
invention the antimonious lead which has 
been cast is then subjected to repeated 
cold rolling or equivalent forging, and the 
result upon it of the rolling is to ma- 
terially change its characteristics and to 
make it useful for storage batteries in a 
way that it was never useful before, and, 
further, to make possible the production 
of types of batteries characterized by 
lightness, durability and strength, which 
could not heretofore be made. For ex- 


. ample, extremely light plates. could not 


be made on cast antimonious lead sup- 
ports because of the weight of the latter 
necessary for sufficient mechanical 
strength. Consequently such plates were 
made on pure lead supports, which were 
corroded or formed, more especially near 
the terminals, which thus were detached. 
However, by the use of rolled antimonious 
lead supports such light plates can now be 
satisfactorily made. The effect of the roll- 
ing upon the cast antimonious lead is to 
entirely change its character, to remove 
it from the class of brittle metals, and to 
transfer it to the class of metals of which 
sheets of hard rolled copper are a good 
example—that is to say, the rolling re- 
places brittleness by elasticity combined 
with stiffness. It replaces small mechan- 
ical strength and great weight by great 
mechanical strength for little weight, and 
it resists tendency to corrosion when in 
use. The term “non-active metal” is used 
to describe a metal which, when subjected 
to the action that takes place in a storage 
battery cell, is not materially affected 
thereby, in contradistinction to metals 
which, under like circumstances, undergo 
changes which are referred to as “con- 
version into active material.” As a 
holder for the electrolyte it possesses the 
mechanical strength which is lacking in 
pure lead, and it also resists the action of 
the acid better than pure lead would do 
and better than cast antimonious lead 
would do, and it is much lighter than 
either for the same strength.” 
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A Telephonic Detector of Hertz Waves. 

In this communication Mr. F. J. 
Jervis-Smith describes a form of coherer 
which will work successfully in connec- 
tion with a telephone receiver for receiv- 
ing wireless telegraphic messages. Lodge 
has shown that a slender steel wire bear- 
ing against a metal surface was very sen- 
sitive to Hertz waves, but the combination 
was not self-decohering. Bleckrode found 
that steel needles resting on carbon blocks 
would act as a self-decohering coherer 
and could be used in connection with a 
telephone. The author has found that 
this combination is much more sensitive 
if the coherer has a slight vibration im- 
parted. This is done by mounting the 
carbon blocks and the steel needles on a 
strip of thin wood. This was so attached 
to a Morse instrument that the roughened 
roller which feeds the paper touched the 
wooden support. In this way the contacts 
were slightly shaken and a slight buzzing 
sound was produced in the telephone. 
But when the system was influenced by 
Hertz waves the telephone gave out very 
clear clicks which could be heard four 
feet away. The apparatus was used also 
in connection with a secondary coil con- 
nected to the coherer through a condenser. 
A primary coil connected to two Leyden 
jars was used as a transmitter, and by it 
signals were sent a distance of one and 
one-quarter miles.—Electrician (Lon- 
don), November 7. 

f 

Metallic Films by Cathode Projection. 

M. L. Houllevigne describes a method 
for obtaining metallic films on glass or 
other substances. The best method is to 
place the plate which is to receive the film 
upon the anode, and mount the cathode 
above it in such a manner that at a prese- 
ure of a few hundredths of a millimetre 
the dark cathode space just touches the 
plate. The current first of all clears 
the cathode of occluded gases. This 
process is particularly long in platinum, 
and especially in palladium. ‘Then the 
substance of the cathode itself is pro- 
jected and deposited partly upon the glass 
plate and partly upon the anode. The 
deposits may present all degrees of trans- 
parency and opacity accordingly as to 
whether the operation is continued for 
hours or for days. Bismuth so deposited 
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does not show any change of resistance 
in a magnetic field, and is, therefore, 
probably perfectly amorphous. Iron 
shows magnetic rotatory polarization, 
but the author has not been able to find 
the double refraction announced by 
Righi.—Comptes Rendus, October 20. 
a 

Some Features of the Valtellina Railway. 

This article by M. Cesare Pio gives a 
brief description of some of the details 
of this celebrated road. The Ganz sys- 
tem is used with three-phase distribution 
at 3,000 volts. An ingenious interlock- 
ing device prevents the motorman from 
touching any of the conducting wires or 
parts unless the trolley is first lowered. 
Power is furnished from the Adda River, 
6,000 horse-power being available. Ganz 
turbines drive directly Schuckert alter- 
nators with revolving fields and giving 
21,000 volte. No oil switches are used 
on the switchboard, but the switches are 
provided with copper horns for breaking 
the are. These are twelve feet above the 
floor and are operated by ropes. There 
are two trolley wires suspended longitudi- 
nally. Transformer substations are lo- 
cated along the line containing 450-kilo- 
watt, air-cooled transformers. The col- 
lecting device consists of two cylindrical 
rollers terminating in two small conical 
surfaces designed to work without at the 
switching points. The rollers are of 
phosphor-bronze and are fitted with ball 
bearings. Carbon contacts collect the 
current from the rollers. The locomotives 
have a tractive effort of 4,500 kilo- 
grammes. In the motorman’s cab are the 
following: An automatic circuit-breaker 
with fuses; a controller for starting and 
changing the speed; air-brake valve; 
valve for raising and lowering the trol- 
ley; controller for the air-compressor 
motor and indicating instruments. The 
cars are lighted, heated and ventilated 
with current at 120 volts taken from a 
small transformer. A diagram shows the 
connections in the car and details of the 
trolley are given. —Electrician (London), 
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Practical Dynamo and Motor Testing. 

This is the first of a series of articles 
describing practical methods of carrying 
out a number of typical tests, how the 


measurements should be made, the calcu- 
lations involved and the conclusions to be 
drawn from the results. The author first 
gives a number of practical hints in con- 
ducting experiments. It is always ad- 
visable to make a complete diagram of 
connections before making the actual con- 
nections. Any changes in actual connec- 
tions must be made in the diagram. It 
is advisable to use thinner wires for 
branch circuits, both meter connections, 
ete. A switch should always be inserted 
in the main circuit. Attention is called 
to the change in the resistance of both 
armature and field windings of the dy- 
namo with heat. The actual reading of 
every instrument must be recorded, as 
well as the true value, making a note of 
the instrument used. Errors are often 
produced by the vicinity of magnetic 
fields. The use of a calibration curve 
is advocated, and this must be checked 
repeatedly and at short intervals, as 
changes in the constant of the instrument 
may be caused by slight jars or other 
accidents. In taking a series of readings, 
it should be taken in sequence, with 
either increasing or decreasing values. 
Too much reliance should never be placed 
on a single reading or observation. All 
instruments, except electrostatic volt- 
meters, take a small amount of current. 
This fact should be borne in mind where 
the power to be measured is small. The 
necessity of adjusting instruments having 
a torsion head to zero before beginning 
the readings is pointed out. Some in- 
struments, particularly those having 
shunts, alter their readings slightly after 
being connected to the circuit for some 
time. Readings of all the instruments 
should be taken simultaneously to avoid 
errors caused by fluctuations. The author 
then describes the shop method of meas- 
uring resistances, and the more refined 
method where the unknown resistance is 
compared with the known resistance. A 
number of valuable hints are given for 
this work, and a suitable method of tabu- 
lating results is shown.—Mechanical En- 
gineer (London), November 8. 
a 


Changes of Specific Heat of Metals at 
Various Temperatures. 


This article describes a new method of 
measuring the specifie heat of metals 
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which has been devised by Herr W. Gaede, 
and is thought to secure great accuracy. 
The metals to be examined have a cylin- 
drical form, and have a hole bored in cne 
end which can be filled with mercury. If 
the metal forms amalgam, the hole is 
lined with a thin shell of steel. Within 
the mercury is inserted a resistance ther- 
mometer which can also serve for heating 
the body. This thermometer consists of 
a copper rod in which are embedded two 
wires—one of ccpper and one of con- 
stantine. These were carefully insulated 
from one another and the rod. In mak- 
ing the determination, the temperature is 
first measured, then a current is passed 
through the constantine wire, and read- 
ings taken of current, temperature and 
time. The body is enclosed within a 
calorimeter for this work. After correct- 
ing for radiation, the specific heat is 
cbtained by dividing the electrical energy 
input, reduced to heat units, by the tem- 
perature rise and the weight of the body. 
Correction must also be made for the 
heat absorbed by the thermometer and the 
mercury. The accuracy of the method 
was determined by making a large num- 
ber of observations under similar condi- 
tions. These showed that the extreme 
variation was cne in one thousand. A 
table is given, showing the specific heats 
at different temperatures for antimony, 
lead, cadmium, copper, mercury, steel, 
zinc and tin. ‘The tests on copper show 
that the specific heat is 0.09108 at 16.7 
degrees and rises to 0.09403 at 92.3 de- 
grees. For steel, the value is 0.10636 at 
16.8 degrees, and increases to 0.11442 at 
91.9 degrees. Solid metals show an in- 
crease in specific heat with temperature. 
Mercury shows a decrease with the tem- 
perature. The average specific heat for 
a range in temperature was found and 
compared with the ccrresponding values 
previously determined. In all cases there 
was good agreement, except for platinum. 
Tne values for platinum were determined 
in 1893, and it is stated that at that time 
absolutely pure platinum could not 
be obtained —Phystkalische Zeitschrift 
(Gottingen), November 1. 


ad 


Leeds Electricity Works. 


Electrical supply was first given in 
1893, and its use has increased regularly. 
This article describes the extensions to the 
plant which have been found necessary to 
meet the increased demand. ‘There are 
now about 180,000 lamp connections. 
The building is 290 feet by 180 feet and 
adjoins the river. The engine room is 
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220 feet by 65 feet and 33 fect high from 
floor to crane rail. The switchboard is 
in a separate room, 170 feet long and 28 
feet wide. The boiler room is 231 feet 
long and 82 feet wide. Here there are 
eight Babcock & Wilcox water-tube boil- 
ers with superheaters and purifiers. Pro- 
vision is made for sixteen more as they 
become necessary. Coal is stored in bins 
above the boilers and is fed to them by 
mechanical stokers. A Green economizer 
is provided. In the engine room there are 
one McLaren engine and one Belliss en- 
gine, each coupled to a 1,500-kilowatt 
alternator made by the Electric Construc- 
tion Company. The engines are rated at 
2,400 horse-power each and are of the 
triple-expansion type. The speed is 200 
revolutions per minute. The generators 
are two-phase machines supplying energy 
at fifty cycles and 2,000 volts. The revolv- 
ing field is thirteen and one-half feet in 
diameter and contains thirty poles. The 
guaranteed commercial efficiency is 
ninety-five per cent at half load. When 
one phase is carrying full non-inductive 
load and the other is unloaded, the differ- 
ence in pressure will be but three and one- 
half volts. The exciter for each machine 
is mounted on the same shaft. The 
switchboard is of the latest Ferranti type 
with oil-break switches. All cables are 
run in a subway under the switchboard. 
The subway is extended 350 yards under 
the street for distributing the cables to 
the streets intersected. Transformer 
substations are provided through the city, 
reducing the pressure to 205 or 410 volts 
as may be desired.—Electrical Engineer 
(London), November 7. 


a 
Oil Motor Cara in 1902. 


The paper read by Captain C. C. Long- 
ridge at a recent meeting of the British 
Institution of Mechanical Engineers 
aroused so much interest that it was de- 
cided to hold two extra meetings to con- 
tinue the discussion. This is a report of 
the first of these. Mr. W. W. Beaumont 
did not agree with the opinion that the 
horizontal engine was better than the ver- 
tical. The vertical was better especially 
for high speeds. The simpler the valve 
gear the better, as economy was of little 
importance. It is undesirable to leave 
any residual gases in the cylinder, as 
they reduce the economy. A four- 
cylinder engine would give the same num- 
ber of impulses in a revolution and would 
be simpler. He did not think hematite 
iron suitable for cylinders, as it would 
prove too brittle. Professor F. W. Burstall 
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thought the igniter caused more trouble 
ihan all other parts. The magneto form 
was the best electric igniter. Coil and 
battery igniters were not satisfactory. 
The objection to the Diesel system lay in 
the enormous pressures required to ignite 
the heavy oils. It was necessary to keep 
the temperature of the cylinder low in 
order to prevent expansion of the air and 
a consequent diminution of the charge. 
It was necessary to use a scavenger charge . 
to get rid of the burnt gases. A double- 
acting engine could be used and thus get 
an impulse every revolution. Mr. ©. T. 
Crowden thought the car should be flexi- 
ble and give with the inequalities of the 
road. Extreme high speeds above 600 
were not desirable. He preferred the 
horizontal engine to the vertical. The 
flywheel should be placed parallel to the 
car-wheels, as this would steady it by its 
gyroscopic action. Differential counter- 
shaft and claims made a good transmis- 
sion, and a belt with fast and loose pulley 
was better than a friction clutch. Lamp 
ignition was too dangerous to put on any 
car. Professor W. Robinson said that 
water was objectionable in a gas-engine 
cylinder, but beneficial if properly used 
with oil engines, as they then run steadier 
and cooler. Too much water interfered 
with ignition. The most economical 
piston speed was from 450 to 800 feet 
per minute for oil engines. By the use 
of fans and proper design, small motors 
could be run air-cooled. Mr. H. Austin 
thought a high-carbon steel better than 
a mild steel for wearing qualities. Solid 
cylinder heads were undesirable, as they 
tended to warp when heated. Cast iron 
was good for valves, and the valve should 
be lowered into the cylinder slightly. Mr. 
A. G. New had tried solid-drawn tubes 
for cylinders screwed into cast-heads, but 
the joints leaked. Cylinders stamped out 
of one piece were good, but too expensive, 
and the water-jacket was difficult to ar- 
range. Mr. C. Rainey stated that the 
addition of water to the oil produced 
cooler and smoother running, and at the 
same time increased the power of the en- 
gine. The beneficial effects were main- 
tained until the amount of water was 
equal to that of oil. More than that in- 
terfered with eparking. Premature ig- 
nition was not due to ignition. The 
ignition points might become red hot or 


a flame might persist in the valve ports. 


Mr. A. R. Sennett thought the effect of 
water should be worked out. He had 
found it valuable for preventing soot in 
boiler tubes.—Hngtneering (London), 
November 7. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Constant-Potential and Multiple En- 
closed Arc Lamps. 

The great demand for a simple and re- 
liable are lamp, free from complication 
and of such construction that it can be 
manufactured in a durable manner with- 
out largely increasing the price of pro- 
duction, has been met, it is claimed, by 
the manufacturer of the lamp illustrated 
in the accompanying engravings. These 


Fig. 1.—WEaATHER-Proor Arc LAMP 
FOR OUTDOOR Use. 

lamps are 110-volt, constant-potential, 
and 220-volt multiple enclosed are types. 
The solenoid is in the head of the lamp, 
within the canopy, and is easily accessible 
by lowering the canopy, which is accom- 
plished by releasing the proper set-screws. 

The armature is connected directly to 
the clutch by means of a metal rod, and 
forms part of the plunger of the graphite 
dashpot, which is located in the centre of 
the magnet. The resistance is fastened 
around the base of the lamp, out of view, 
but exposed directly to a current of air, 
and is also thoroughly protected from the 
action of the weather. The clutch is re- 
liable, simple and operated directly on the 
carbon. The portion in direct contact 
with the carbon is made of special insu- 


APPARATUS. 


lated material, which ensures a_ steady 
clutch hold and freedom from burning 
out. The lamp switch is in the base of 
the lamp, and easily accessible. The con- 
tact for the carbon is by means of a flexi- 
ble cable, thus eliminating all sliding 
contact. 

The inner globe is pear-shaped and is 
open only at one end, being held firmly 
against the porcelain base by a spring, 


Fic. 2.— W EATHER-P ROOF AkcC LAMP 
FOR FACTORY USE. 


thus rendering the accumulation of ex- 
plosive gases impossible. These globes 
are furnished in clear or light alabaster 
finish. The outer globe is of a bell-shape 
and is held by a globe ring to the lamp 
base. These globes are also furnished for 
a clear or light alabaster finish. The 
binding-posts are at the top of the lamp, 
safely separated and insulated by porce- 
lain insulators from the case, and are 
marked P and N. 

The accompanying illustrations give a 
good idea of the appearance of the lamp. 
Fig. 1 is a lamp with weather-proof case. 
Fig. 2 is a factory lamp with weather- 
proof case, and Fig. 3 is a section view 
of the mechanical details. 

The 110-volt lamps operate on a con- 


stant-potential circuit having a pressure 
from 90 to 130 volts, consuming from 
four to five amperes, this variation being 
adjustable. The 220-volt lamps operate 
on a constant-potential circuit having a 
pressure of from 220 to 230 volts, con- 
suming two and one-half to three am- 
peres, the variation being adjustable. 
The type “OM” constant-potential series 
enclosed lamp on a direct-current circuit 


Fic. 8.—DETAILS OF MECHANICAL 
APPARATUS OF ARC LAMP. 


of 220-volt potential can be operated with 
two in series. The special combination 
lamp is constructed to work on a 220- 
volt circuit. If the circuit is of higher 
voltage than 230 volts, a separate re- 
sistance coil is furnished to be connected 
in series with the lamp. The special re- 
sistance coil is so constructed that by 
moving a lever switch either 230, 240 or 
250-volt current can be used in the lamp 
without changing the resistance coil or 
removing from or adding any parts to 
the lamp. If the current is under 230 
volts, the same switch is used to entirely 
cut out the resistance coil when the lamps 
work direct-connected to the leads. 
When two or more lamps are connected in 
series, each lamp does not require over 
seventy-five or eighty volts in the are. 
These lamps are manufactured by the 
ae Company, of Cleveland, 
0. 
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The Turbine Equipment at the « Soo.”’ 

The magnificent power station at the 
Sault Ste. Marie which was put into com- 
mission a few weeks ago is the largest 
example extant of the application and de- 
velopment of water power from a low 
head. While the preparatory work neces- 
sary to make this a successful installa- 
tion did not call forth the combined 
skill and efforts of hydraulic engineers 
in all parts of the world, as did the Ni- 
agara Falls equipment, yet it took months 
of experiment and study before being per- 
fected and as installed has at least one 
point of advantage over its great rival, 
in that the efficiency of the turbines is far 
ahead of the latter. The type of turbine 


Fig. 1.—THE Type OF TURBINE AT THE ‘‘ 800” DEVELOPMENT 


used in this equipment is the well-known 
McCormick turbine, which might well be 
termed the standard type in this country. 
When originally brought out, the tests 
made on it showed it to be one of the best 
in points of efficiency, power and speed 
of any of the turbines then on the 
market. While there have been other tur- 
bines designed since then, and all showing 
fine results, the McCormick still retains 
its popularity. The usual method of set- 
ting turbines has been to place the wheels 
so as to revolve in a horizontal plane, the 
shafts being vertical. With this advent, 
however, of expansion in the electrical 
fields, and the application of water power 
to the generating of electrical currents, it 
became necessary to set turbine wheels in 
a vertical position on horizontal shafts. 

When the Michigan, Lake Superior 
Power Company prepared its plans for 
the new power-house, this setting was 
finally determined on as being the most 
economical, and proposals and plans were 
invited from turbine builders. Up to this 
time all tests of wheels had been made on 
a vertical step at the Holyoke Water 
Power Company’s flume in Holyoke, 
which is at present the most reliable test- 
ing station, as it was designed by Francis 
and constructed by Clemens Herschel. 
This type of flume was used by Francis 
to obtain his formule for calculating 
water powers, which are authoritative to- 
day. To make tests on wheels in a hori- 
zontal setting required considerable ex- 
penditures, and an arrangement was 
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finally entered into between the Power 


company, the Webster, Camp & Lane , 


Company, and J. & W. Jolly, Holyoke, to 
design, build and test a turbine unit which 
should fulfill the following requirements: 
With a sixteen-foothead the unit must 
develop 568 horse-power at 180 revolu- 
tions with an efficiency of eighty per cent. 
Tests to be made at Holyoke under the 
supervision of Professor G. S. Williams, 
of Cornell University. After many 
months of experimenting with improved 
forms of wheels and various designs of 
draft cases and draft tubes, the final 
design as illustrated by Fig. 1 was 
adopted. The best results finally ob- 
tained were as follows: Head, sixteen 
feet; speed, 180 revolu- 
tions per minute; horse- 
power, 584; efficiency, 84 
per cent. These figures 
speak for themselves. 
The penstock unit, as 
shown in figure, consists 
of four turbines arranged 
in pairs with one dratt 
tube for each pair. Each 
yair is keyed to an open-hearth ham- 
mered-steel shaft and the two shafts are 
bolted together by means of forged coup- 
lings. The shafts are designed to trans- 
mit double the power of the generators 
with the usual factors of safety. This is 
to provide against the torsional vibrations 
caused by generating an alternating cur- 
rent. Each pair of the turbines discharge 
into a central conical ended draft case, 
and the discharge is continued to the tail- 
race by means of a conical stecl-plate 
draft tube. The draft cases are made of 
cast iron and are separable in a horizontal 
plane parallel with the turbine shafts, 
making them easy of access. The centre 
of each case is provided with a yoke or 
steady rest for the turbine shaft. The 
combined water-wheel shaft is supported 
by three heavy cast-iron pedestal girders 
that rest on the side or foundation walls 
of the penstock. The water bearings are 
amply large and are made from specially 
prepared wood blocks. These are backed 
with iron and can be adjusted for wear. 
The draft cases are supported by heavy 
spanning frames made from fifteen-inch 
steel I-beams. These also rest on the side 
wall of the penstock. ‘This construction 
frees the arches over the tail-race from the 


weight of the machinery. The draft cases 
and pedestal girders are tied together on 
each side by longitudinal bars, making 
a substantial and ideal support for the 
running parts. The turbine shaft pene- 
trates the curved bulkhead by means of a 
stuffing box properly secured to the steel 
plates by rivets. The common horizontal 
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gate shaft extends through the bulkhead 


into the dynamo room in like manner, 
and is provided with the necessary rig- 
ging to manipulate the gates of the four 
turbines simultaneously by hand or by 
machinery. 

The turbine shaft at the end farthest 
from the dynamo room is five and one-half 
inches in diameter and increases in size 
until it is seven and one-quarter inches 
in diameter at the dynamo end, and is 
arranged to be coupled to the horizontal 
dynamo. Each of the four turbines is 
encased in a balance gate curb, while the 
individual gates are so poised as to direct 
the flowing water properly and differ- 
ently, at the different degrees of gate 
opening, maintaining a high efficiency. 
> 


Side-Cutting Pliers and Electricians’ 
or Wiremen’s Snips. 


These tools are always interesting and 
have come to be an absolute necessity to 
the electrical world. There does not 
seem to be anything which can take their 
place, and the improvement and modifi- 
cation which may be made in their con- 
struction are entirely in the direction of 
making them of the required strength 
and of proper dimensions for the work 
they are designed to do. The accompany- 


SipE-CUTTING PLIERS AND SNIPS. 


ing illustration shows a Swedish side- 
cutting pliers, with splicing clamps or con- 
nectors, manufactured by the Smith &` 
Hemenway Company and the Utica Drop 
Forge and Tool Company, of New York. 
The jaws of these pliers are polished and 
they are finished with rounded edges. 
The characteristic feature of these pliers 
is that the cutting centre is one-third 
closer to the cutting edge than an ordi- 
nary box joint. This gives it greater 
leverage, making a quicker and easier 
cut. The second illustration represents . 
what is claimed to be a perfect tool for 
cutting copper and insulated wire. The 
notches in the blade prevent the wire 
from slipping, and will cut with the least 
possible pressure. The blades are steel, 
laid, hardened and tempered. The backs 
are ground to a sharp edge for stripping 
insulated wire, and one point being 
round, the danger of injury from carry- 
ing them in the pocket is obviated. 
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A Universai Gas Engine Ignitor. 

There is a growing demand for the use 
of gas engines in a great many varieties 
of electric station service. The gas en- 
gine, when properly constructed, is gen- 
erally a very efficient machine, and the 
ignitor device is one if not properly regu- 
lated and taken good care of that will 
give considerable trouble throughout the 
operation of the machine. The accom- 
panying illustration shows the application 
of a complete ignitor which is claimed by 
the manufacturer to possess points which 
make it very valuable for this class of 
service. The commutator handle is 
readily shifted for late ignition to start 
the engine, and after the engine is started, 
the lever may be placed so as to secure any 
point of ignition desired. 

With this ignitor, no moving parts are 
on the inside of the cylinder, and this 
obviates the possibility of anything be- 
coming gummed or sticky. The spark- 
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gram. For four-cycle engines, a small 
sprocket is placed on the crank shaft, and 
the commutator: supporting arm is at- 
tached at any convenient place on the en- 
gine or floor, so that the commutator 
sprocket will be in line with the crank 
sprocket. The chain is placed on the 
sprocket so that the copper bar in the 
fibre roller will commence to engage the 
brushes at the end of the compression 
stroke, the piston being at a point nearest 
the cylinder head, and the commutator 
iandle placed in the forward position for 
4 jate ignition. The electric connections 
are made as shown in the accompanying 
Clagram. 

The vibrator on the spark-coil can be 
so adjusted that the greatest efficiency is 
shown by sparks thrown from end of wire 
to end of spark-plug when the wire is dis- 
connected and the commutator brushes 
are on the copper strip. By using the 
secondary winding. of the  spark-coil 


DIAGRAM OF CONNECTION FOR Two AND Four-CYcLE ENGINE. 


ing plug screws through the cylinder wall 
into the combustion space so that it can 
be readily removed if necessary to in- 
spect or clean. The spark jumps be- 
tween the intervening points at the end 
of the plug, these points being about one- 
thirty-second of an inch apart, the spark 
taking place when the brushes come into 
contact with the copper strip in the com- 
mutator roll. 

In adapting the igniter to a two-cycle 
engine, the balance-wheel is removed and 
the commutator handle ring is placed on 
the bearing sleeve, the same being fol- 
lowed with the gears. The gears are 
‘placed in mesh so that the copper bar in 
the fibre roller commences to touch the 
brushes when the piston is at a point 
nearest the cylinder head and the commu- 
tator handle is upright. Ignition is regu- 
lated by moving the handle backward or 
forward, the electrical connections being 
uade as shown in the accompanying dia- 


(which causes the jump spark) and by 
the manner of connection designed by the 
company, a very hot spark is secured 
with considerable less battery force than 
usual. It is claimed that this ignitor is 
very frequently run with only two dry 
cells. In the case of the cycle engines, 
should it be desired to make a spark only 
as often as charge is drawn into the cylin- 
der, the apparatus is constructed accord- 
ing to specifications which show whether 
the engine governs on the inlet or ex- 
haust valve. 

When the mixture of gas and air is in 
the cylinder of the engine, the crank is at 
an angle of forty-five degrees. The com- 
mutator brushes engage the copper bar in 


the fibre roll and it is only necessary to 
close the switch to cause a series of hot 
sparks to throw in the cylinder and the 
engine starts immediately. This appara- 
tus is known as the Detroit Ignitor, and 
is manufactured by the Detroit Motor 
Works, Detroit, Mich. 
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An Insulated Attachment Piug. 

The plug shown in the accompanying 
engraving is especially suited for con- 
nections which have to be made and un- 
made frequently and rapidly. It is well 
adapted to theatrical work, for storage 
battery connections in electric vehicles, 
for trailer light coupling on electric rail- 
ways, and for church chandeliers and 
theatres. This attaching plug is made 
of the highest grade of vulcabeston, and 
in capacities up to fifty amperes. The 


INSULATED ATTACHMENT PLUG. 


plug shown is for a capacity of twenty-five 
amperes. These plugs are manufactured 
by Joseph P. Menchen, New York city. 


ed 
Society of Chemical Industry. 


The regular meeting of the New York 
section of the Society of Chemical In- 
dustry was held at the Chemists’ Club, 
108 West Fifty-fifth street, on Friday, 
November 21. The following papers 
were on the programme for the evening: 
“Uniformity in Analysis of Copper 
Slag,’ by Thorn Smith; “Constitution 
of Portland Cement,” by Clifford Rich- 
ardson ; “Some Phases of Textile Chem- 
istry,” by J. Merritt Matthews. By 
title: “A Process for Rendering Phos- 
phoric Acid Available,’ by Charles 
Baskerville; “Notes on the Determination 
of Water in Crude Oils,” by M. Curtis 
and P. W. Tompkins. 
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DOMESTIC AND EXPORT. 

TROLLEY LINE UP MONT BLANC—It is announced that plans 
have been submitted to the French Minister of the Interior for the 
construction of an electric railroad td the summit of Mont Blanc, 
on the Savoy side of the mountain. 


LAYING A CABLE TO THE FARALLONES—The weather 
bureau officials have started laying a cable from Point Reyes to the 
Farallones. A station for meteorological observations has already 
been erected at the latter point. It is expected that a system of 
wireless telegraphy will soon be installed to take the place of the 
cable. 


LARGE AWARD FOR POWER COMPANY—In the suit of the 
Holyoke Water Power Company against the City of Holyoke, Judge 
Lowell of the United States District Court, by agreement of coun- 
sel, has entered a decree in favor of the plaintiff, awarding the 
Holyoke Water Power Company $707,000 for the taking of its gas 
and electric light plant, and $18,000 for the rent of power necessary 
to maintain the plant. 


GERMAN CABLE COMPANY’S BUSINESS GROWS—The state- 
ment of the German Atlantic Cable Company shows a considerable 
increase in receipts in consequence of the large traffic with America. 
General progress is being made in the company’s plants, which are 
being fitted with the newest machines, to assure the making of per- 
fect cables for under-sea use. A thousand kilometres of the second 
German Atlantic cable have already been manufactured. 


BIG RAILROAD COMPANY FORMED—The articles of incor- 
poration of the Metropolitan Street Railway Company, of Dallas, 
have been sent to the Secretary of State at Austin. The capitaliza- 
tion of the new company is placed at $4,500,000, and its incor- 
porators are: C. E. Tripp, A. K. Bonta, Henry C. Coke, C. H. Byrne 
and John Frost. The object of the new corporation is to construct 
and maintain electric lines in Texas. Upon the adoption of these 
articles by the Secretary of State, should this come to pass, the 
largest company ever located in the city of Dallas will have sprung 
into being. 


BELL TELEPHONE COMPANY DOUBLES ITS CAPITAL—The 
capital stock of the Bell Telephone Company was increased from 
$5,000,000 to $10,000,000 at a meeting of the stockholders of the com- 
pany on November 15. The meeting was held at the office of Henry 
M. Watson, president of the company, a majority of the stockhold- 
ers being present. Edward J. Hall, one of the directors of the com- 
pany, acted as chairman of the meeting, and Joseph S. Baecher, 
secretary and treasurer of the company, was the secretary. Presi- 
dent Watson stated after the meeting that the only action taken by 
the stockholders was that of formally increasing the capital stock 
as stated above. This company’s headquarters are at Buffalo, N. Y. 


A TROLLEY SCHEME FOR PORTO RICO—Three representa- 
tives of American capitalists have applied to the Executive Council 
for a franchise to develop the natural water power of the island. 
One of them, William Yeager, who acts in behalf of a Philadelphia 
concern, also asks for a concession to build an electric road from 
San Juan to Ponce in connection with the water-power scheme. The 
estimated cost of this road is $2,800,000. The council is not san- 
guine as to the commercial success of the projected enterprise and, 
therefore, demands a bond or from $150,000 to $200,000. The other 
two applicants, who own property along the streams from which it 
is proposed to derive the power, urge the impracticability of a rail- 
road and ask for a power franchise alone. 


BALTIMORE ELECTRIC LIGHT DEAL—The purchase of the 
$2,000,000 of common stock of the United Electric Light and Power 
Company from the United Railways and Electric Company by a 
Syndicate, acting through the Continental Trust Company, has been 
concluded. For the stock, which constitutes the entire issue, $900,- 
000 is to be paid on or before January 15, 1903. The purchase of 
the control of the Light and Power Company practically assures 
the launching of the great Susquehanna River electric power de- 
velopment project by the syndicate. There are to be three develop- 
ments that will cost between $10,000,000 and $12,000,000, and two 
years will be required to complete the work, the purpose being to 


supply motive power for the street railway system of Baltimore, to 
supply electricity for lighting the streets and for general power and 
heating purposes. 


BROOKLYN WIRES TO BE BURIED—Commissioner Robert 
Grier Monroe, of the department of water supply, gas and elec- 
tricity, has issued an order to the effect that all telegraph, tele- 
phone and electric light companies in Brooklyn must place their 
wires underground at once. He also directed the Brooklyn Rapid 
Transit Company to place underground its feed wires and all other 
wires except the trolley wires. The commissioner has given the 
companies until May 1, 1903, to finish this work. Under the charter 
the companies have thirty days’ grace beyond the date fixed by the 
commissioner, so that they actually have until June 1, 1903. The 
orders were issued by the commissioner after receiving a report 
from Professor George Sever, of Columbia University, who, as a 
consulting engineer, advised that such an order be issued. The 
order will effect an important change in the appearance of many 
of the principal streets and avenues in Brooklyn, due to the removal 
of the great tangle of telegraph wires and poles. Some of the prin- 
cipal streets affected are Fulton street, Myrtle avenue, Bedford 
avenue, Flatbush avenue, Washington street and Broadway. 


TELEPHONE AND TELEGRAPH. 
LARAMIE, WYO.—A telephone line is being installed from 
Laramie to Cheyenne. 


READING, PA.—The Consolidated Telephone Company is rap- 
idly pushing work on its line to Boyerstown, and also on its Ham- 
burg extension. l 


SUSSEX, N. J.—The Sussex Telephone Company is about to 
extend its line to Vernon, and has a force of men at work erecting 
the necessary poles. 


SALT LAKE CITY, UTAH—The Rocky Mountain Bell Telephone 
Company is making arrangements to put in new poles along the 
road between Salt Lake and Ogden, Utah. 


BAKER CITY, ORE.—An independent celephone line will soon 
be installed here by H. S. Cullum and others of Sumpter, Ore., and 
work will be begun at once on a line between Baker City and 
Sumpter. 


ATLANTA, GA.—Work on the direct telephone line from 
Atlanta to Birmingham will be begun at once, starting at Anniston, 
Ala. The through line will go direct to Anniston, then to Talladega 
and into Birmingham. 


HOLMES CITY, MINN.—The Interurban Telephone Exchange 
Company has filed articles with the Secretary of State increasing 
its capital stock from $10,000 to $100,000, and its limit of indebted- 
ness from $1,500 to two-thirds of the amount of the capital stock 
subscribed. 


LEWISTON, IDA.—The Nezperce Cooperative Telephone Com- 
pany has completed its line from Culdesac to Mohler. This line 
connects with the Lewiston line to Culdesac, enabling direct com- 
munication from Nezperce. It is the company’s intention to later 
build a line to Lewiston. 


BUFFALO, N. Y.—The Ivory Telephone Company has finished 
its line from Frewsburg to the Pope Hollow district, beyond Ivory. 
The members of the company are: Clarence Taylor, H. E. Anderson, 
C. H. Love, Edwin Harrington and F. J. Lewis. The company con- 
nects at Frewsburg with the Bell system and thus has communica- 
tion with Jamestown and nearly all the cities in the country. 


KEYSER, W. VA.—A new telephone company has been organized 
in Keyser with a capital of $30,000, and has purchased the stock of 
the Piedmont Telephone Company, which has exchanges in Pied- 
mont, Keyser and Romney, and also the Union Telephone Company, 
with exchanges in Keyser, Burlington and Romney. The capital 
is all subscribed and paid. The company has also made arrange- 
ments for the purchase of all the independent telephone lines run- 
ning out of Keyser and Piedmont, and negotiations are about com- 
pleted for free exchange between this company and the Cumberland 
& Potomac company, at Cumberland. Many improvements are con- 


templated. 
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PERSQNAL MENTION. 


MR. H. W. KILBOURNE has been reelected secretary and treas- 
urer of the American District Telegraph Company. 


MR. MORRIS W. MEAD, the chief of the electrical bureau of 
Pittsburg, spent several days last week in New York city. 


MR. CYRUS O. BAKER, the platinum refiner of New York and 
Newark, spent several days of last week in the city of Chicago. 


COLONEL R. C. CLOWRY, president of the Western Union Tele- 
graph Company, has been elected a director of the Seventh National 
Bank. 


MR. H. J. PETTINGELL, Boston, general manager of the Western 
Telephone and Telegraph Company, was a New York visitor on 
Monday of this week, passing through the city on his way to Texas. 


MR. D. E. GOE has left the Northern Electrical Manufacturing 
Company, Madison, Wis. It is understood that Mr. Goe is entering 
the field of general advertising. 


MR. J. N. JACKSON has been elected president of the Augusta, 
Ga., Railway and Electric Company; Mr. R. Lancaster Williams, 
vice-president, and Mr. A. H. Rutherford, treasurer. 


MR. A. A. THRESHER, president of the Thresher Electric 
Works, was an attendant at the tenth general meeting of the Society 
of Naval Architects and Marine Engineers held in New York city 
last week. 


MR. ARTHUR STANLEY will take charge of the New York office 
of Robbins & Myers, Springfield, Ohio, on December 1. Mr. Stan- 
ley’s headquarters will be in the Broadway-Maiden Lane Building, 
where he will represent his company’s well-known fan motor, power 
motors and specialties. 


MR. R. F. HAMILTON, known to his multitude of friends as 
“Tody,” was given a welcome-home dinner at the New York Press 
Club, November 20. Mr. John A. Hennessy presided, and Messrs. 
R. B. Roosevelt, Joseph Howard, Jr., John W. Keller, W. L. Brown 
and others spoke in honor of Mr. Hamilton and congratulated him 
on his return to this country after a five years’ absence in foreign 
lands. 


HON. GEORGE R. PECK, formerly vice-president and attorney 
for the Missouri & Kansas Telephone Company, now general solici- 
tor for the Chicago, Milwaukee & St. Paul Railroad, with head- 
quarters in Chicago, was a New York visitor last week, enjoying 
a reunion with his old-time western friends, Hon. Melville E. Stone, 
general manager of the Associated Press, and Major J. B. Pond, the 
Lecture Bureau manager. 


MR. J. N. ABBOTT, vice-president and general manager of the 
Consolidated Railway, Electric Lignting and Equipment Company, 
of New York city, recently made a tour of the Middle West inspect- 
ing the various installations of his company’s system on the rail- 
ways of the country. The Pullman company is a large patron of 
this modern method of lighting and ventilating palace cars, and 
nearly all private cars that are now being built are equipped with 
the Consolidated company’s system. 


OBITUARY NOTICE. 


MR. NELSON HERSH, editor of the Sunday World, was thrown 
from a trap and instantly killed at St. George, Staten Island, N. Y., 
early on the morning of November 20. Mr. Hersh was forty-one 
years of age and had a fine career as a newspaper man, having been 
identified with many of the prominent journals of the country. He 
is survived by his wife, two sons and two daughters. 


LEGAL NOTE. 


CORRESPONDENCE SCHOOL ALLEGED TO BE USING 
MAILS FOR FRAUDULENT PURPOSES—In the United States 
Court the Grand Jury recently made its final report and returned 
true bills against the officers of the Correspondence Institute of 
America upon the charge of using the mails for fraudulent pur- 
poses. The company has been advertising to give instructions in 
caricature and newspaper, magazine and commercial illustrating and 
advertising, and it is alleged that upon certain moneys being sent 
to the company for supplies, the supplies received were not any- 
where near the value of the money paid for them. 
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ELECTRIC LIGHTING. 


MIFFLINSUxG, PA.—The people of this place have voted to 
put in a municipal electric light plant. 


SAULT STE. MARIE, ONTARIO—The works of the Lake 
Superior Power Company were recently injured by fire to the ex- 
tent of $10,000. 


TAUNTON, MASS.—Work on the new municipal lighting sta- 
tion has been commenced, and it is expected that the building will 
be completed within sixty days. 


JOHNSTOWN, PA.—It is estimated that the cost of the new 
plant for the Consumers’ Light, Heat and Power Company will be 
about $106,000. Work will be begun as soon as possible. 


SUMMITVILLE, IND.—The Summitville Electric Light and 
Water Company has put in operation its new water and light plant, 
which is to be bought by the city at a cost of about $50,000. 


EPHRATA, PA.—At a recent meeting of the borough council the 
plant of the Conestoga Valley Electric Light Company was pur- 
chased by the village, it having decided to furnish its own light. 


ALTOONA, PA.—The contract for the erection of the plant of 
the new Citizens’ Electric Light, Heat and Power Company will be 
signed within a few days, and immediately thereafter the work of 
construction will begin. 


SEATTLE, WASH.—The city council has granted permission to 
the Arcade Electric Company to furnish light and heat to certain 
portions of the city. All wires are to be underground and are to be 
installed at the expense of the company. 


DETROIT, ‘MICH.—The Pontiac Light and Power Company has 
been purchased by J. W. Martin and a Detroit capitalist whose name 
does not appear in the transaction. Besides furnishing light to the 
city, the new owners will do commercial lighting. 


BROOKSVILLE, FLA.—The city council has granted to the 
Standard Pole and Tie Company, of this place, a franchise for a 
period of twenty years to establish and operate an electric lighting 
system in Brooksville. Work will be begun at once. 


ALBANY, GA.—It is rumored here that an extensive power 
plant is to be built on the Kinchafoonee and Muckalee creeks, just 
north of Albany. The power generated would be used for manu- 
facturing purposes in and about Albany. Surveys are now being 
made. 


NIAGARA FALLS, N. Y.—The Ontario Power Transmission 
Company has made application to the town board for a franchise 
to do business in the village of La Salle and vicinity. It was 
stated that it was the intention of the company to establish a power 
district covering a large area of land. It agrees to furnish 5,000 
horse-power within three years or forfeit its franchise. 


NEW INCORPORATIONS. 


CAMDEN, N. J.—Globe Automatic Telephone Company. $500,000. 
Incorporators: J. E. Marling, J. W. Synack and F. A. Lindymist. 


KANSAS CITY, MO.—The Reed-Squire Electric Company. 
$40,000. Incorporators: E. M. Reed, William Squire, Lewis Crooker 
and H. M. Squire. 


CLEVELAND, OHIO—The Western Reserve Traction Company. 
$10,000. Incorporators: T. C. Willard, E. J. Pinney, A. H. Gebert, 
C. W. Nobie and M. A. Lander. 


DAVENPORT, IOWA—Walther Lighting and Heating Com- 
pany. $25,000. . Incorporators: Edward Walther, Henry Dunker, 
August Zschiesche and A. W. Gifford. 


MEDINA, OHIO—Medina Electric Lighting, Power and Heating 
Company. $50,000. Incorporators: O. P. Van Sweringer, James G. 
Boyd, S. Charles Stewart, A. J. Watt. 


ALBANY, N. Y.—The Cooper-Hewitt Electric Company, of New 
York city, has been incorporated, with a capital of $2,000,000, to 
manufacture electric lamps in which vapor forms a portion of the 
conducting circuit, ‘or in which the current is induced in a vapor. 
Directors: Charles B. Hill, John F. Symes, George H. Stockbridge, 
Charles H. O’Connor and Leavitt J. Hunt, of New York city. 
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ELECTRICAL SECURITIES. 


The sentiment and general condition of the market show a de- 
cided improvement for the week. Speculative tendency has as- 
sumed a more healthy state and the bearish predominance of a week 
ago has given way to activity and upward measures. Although the 
past few weeks have been trying ones in the financial district, it 
appears as if all liquidation would be met and responsibility as- 
sumed without disaster on any hand. The continued ability of 
those most interested to weather these difficulties will not fail to 
impress outsiders with more or less confidence and the probability 
is that with the continued general prosperity the beginning of next 
year will be marked by a renewed interest in the stock market on 
behalf of the speculative public. Call rates for the week have 
ruled easy at about 5 per cent, but the monetary situation still re- 
mains a restraining factor in free speculation. The transportation 
companies which have made recent general advances in the wages 
paid to employés will no doubt advance freight charges in the 
near future, and in railroad circles it is freely stated that these ad- 
vances will be made on all the important systems until equilibrium 
is restored. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 22. 


New York: ; Closing. 
Brooklyn Rapid Transit.................. 62% 
Consolidated GaS......... ccc ccc ce cee e cee 214% 
General Electric........... ccc cece eee eee 180 
Kings County Blectric................... 211 
Manhattan Elevated..............0cccceee 161 
Metropolitan Street Railway............. 140% 

New York & New Jersey Telephone....... t61 
Westinghouse Manufacturing Company, .. 208 a 


Manhattan Elevated furnished the sensational feature of the 
- week. This was caused by the general belief that the company is 
to be leased to the Interborough Rapid Transit Company with a 
substantial guarantee to stockholders. This is as yet without offi- 
cial explanation. Decided rallies were made by the other local 
traction issues, and while not talked of to any extent, it may be 
observed that Westinghouse stands 18 points higher than last week. 

The annual stockholders meeting of the Metropolitan Street Rail- 
way Company will be held in New York city, December 1. A 
special meeting will be held the same day. 


Boston: Closing 
American Telephone and Telegraph...... 161% 
Edison Electric Illuminating............. 265 
Massachusetts Electric preferred......... 96% 
New England Telephone.................. 138 
Western Telephone & Telegraph preferred 98 

Philadelphia : Closing. 
Electric Company of America............ 9% 
Electric Storage Battery common........ 80 
Electric Storage Battery preferred....... 80 
Philadelphia Electric..................... 914 
Union: ‘Traction (iis ici ante case tawseed de 47 
United Gas Improvement................. 112% 


The Philadelphia stock exchange will enjoy a long holiday dur- 
ing Christmas week. Christmas will be Thursday, and the ex- 


change will close on Wednesday and not reopen until the following . 


Monday. The reason for this is the removal from the present loca- 
tion at Chestnut street and Custom House place to the renovated 
building at Third and Walnut streets. 


Chicago: Closing 
Chicago Edison Light..................06- 107 
Chicago Telephone..............cc0cccees 168 
Metropolitan Elevated preferred.......... 85 
National Carbon common................ 30 
National Carbon preferred............... 100 
Union Traction common.......... eas 18 
Union Traction preferred................ 50 


It is officially stated that Union Traction earnings have increased 
$32,000 for the first eighteen days of November. 

Henry G. Foreman has been elected chairman of the Union Trac- 
tion Company vice Mr. Spalding. It is reported that the company 
is making efforts to secure control of the EN City Railway 


Company. 
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ELECTRIC RAILWAYS. 


FORT MADISON, IOWA—The Keokuk Electric Railway and 
Power Company is considering the advisability of building a trolley 
line between Keokuk and Fort Madison, for both freight and 
passenger service. 


MUNCIE, IND.—Practically the entire right of way for the 
branch of the Union Traction line that is to connect Muncie with 
Portland by way of Albany, Dunkirk and Redkey has been obtained. 
and grading is to begin at once. 


DOYLESTOWN, PA.—Work is progressing rapidly on the line 
of the Philadelphia, Bristol & Trenton Street Railway Company, 
and it is believed that the same will be in complete operation be- 
tween Torresdale and Trenton before May 1. 


ROCHESTER, N. Y.—The highway commissioners of the town 
of Batavia have granted the Union Traction Company, which pro- 
poses to build a road from Olcott, by way of Medina, a franchise on 
the old Lewiston road to the village line of Batavia. 


LEXINGTON, KY.—At a recent meeting of the stockholders of 
the Blue Grass Traction Company, held in Cincinnati, the capital 
stock for the Paris road was increased from the nominal $10,000 
to $350,000. The company expects to have cars running by February 
or March of next year. 


BUFFALA, N. Y.—Plans have lately been matured by Buffalo 
and New York capitalists for the construction of a well equipped, 
high-speed trolley line from Lockport to Rochester. Work has 
already been begun on one section of the road, and within a year 
tne construction of the whole line will be far advanced. 


SCRANTON, PA —The Lackawanna company is making 
preparations to erect a large power-house at the Hampton 
colliery in the Keyser Valley. This will eventually supply power 
for the company’s sixteen collieries in this region. The plant will 
cost about $150,000, and it is estimated that the work will not be 
completed for about nine months. 


SYRACUSE, N. Y.—The directors of the Syracuse Rapid Transit 


’ Railway Company recently voted to build a trolley road fronr Syra- 


cuse to Oswego, to cost about $1,000,000. The present directors of 
the road will furnish most of the capital. It is the plan to run 
from this city to Oswego in less than an hour. Work will begin as 
soon as the franchises are perfected. 


KNOXVILLE, TENN.—It is reported that Philadelphia capital- 
ists are interested in a scheme to connect the towns of Bristol and 
Rogersvilie by an electric line, which is to pass through Kingsport. 
At the latter place is to be built the power-house, and the Holston 
River is to be harnessed to generate the electricity. Rights of way 
have been secured for almost the entire distance. 


CHICAGO, ILL.—The Chicago, Elgin & Waukegan Railway Com- 
pany, recently incorporated, has begun negotiations for an entrance 
to Waukegan from the west over a private right of way. The com- 
pany plans to run from there northwesterly to Fox Lake, thence 
through Wauconda and Barrington to Elgin, and eventually into, , 
Indiana. The route has been laid out from Elgin to Waukegan, 
and much right of way secured. 


RICHMOND, VA.—The Virginia Passenger and Power Company 
is rapidly pushing the work on its great power plant at the canal 
locks in Dinwiddie County, as well as the work of clearing and 
grading preparatory to widening and deepening the canal from 
the locks to the river, so as to secure the proper water power. It 
is expected that when completed the plant will be caver of fur- 
nishing almost unlimited power. 


LEXINGTON, KY.—C. H. Berryman, Shanley Milward and 
Rudolph R. Harting, all of Lexington, have incorporated the North 
Middletown, Winchester & Lexington Right of Way and Franchise 
Company, with a capital stock of $5,000. The purpose of the cor- 
poration is to acquire and hold, transfer or assign rights of way 
and tranchises for the construction of a line to commence at a 
point near Lexington and extend thence in a general easterly direc- 
tion through Fayette and Clark counties, to a point at or near the 
limits of the city of Winchester,.a distance of about twenty miles. 
There will also be a line running from Lexington through the 
counties of Fayette, Clark and Bourbon to the city of North Middle- 
town and to Sharpsburg, a distance of about thirty-five miles. 
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a a INDUSTRIAL ITEMS. a a 


THE GEORGE C. TOWLE MANUFACTURING COMPANY, 
Lancaster, Pa., is keeping up with its large amount of business at 
the present time, and is making a specialty of a rotary converter 
for running X-ray and static machines. 


THE METROPOLITAN SWITCHBOARD COMPANY, of New 
York city, is manufacturing telephone switchboard and panel boards. 
Mr. T. J. Murphy, president of the company, states that recent news 
to the effect that this company was a part of the American Union 
Electric Company is erroneous. 


THE SMITH STORAGE BATTERY COMPANY, Binghamton, 
N. Y., is the manufacturer of the Smith patent “tray plate” type 
storage battery. This battery is of novel construction, and the 
manufacturer claims a great many excellent features, owing to the 
radical departure in the construction of this battery. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is ad- 
vertising Packard incandescent lamps as “quality lamps.” The com- 
pany claims that this extra quality is attained in the Packard lamp, 
and that this fact is being discovered by users generally. A greatly 
increasing output is pointed to as evidence of this fact. 

THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
is publishing a series of bulletins descriptive of its interlocking and 
signaling devices. These are published in sections and include 
every description of signaling device that is possible in this field of 
construction. One of peculiar interest to electrical engineers is 
Bulletin No. 6, descriptive of the Union electric semaphore signal. 

THE SUN ELECTRIC MANUFACTURING COMPANY, West 
Chester, Pa., will be sold by its assignees, W. L. Doyle and Henry 
C. Baldwin, on Wednesday, December 10, at the premises. The sale 
includes a complete plant for the manufacture of telephones and 
telephone switchboards, a lot of raw material and a full office equip- 
ment. 

THE NATIONAL BATTERY COMPANY, Buffalo, N. Y., will be 
pleased to send to any one interested upon request some recent 


literature which it has prepared relative to “National Storage Bat- ` 


teries as Applied to Railway Central Stations and Isolated Plants,” 
and on “Some Facts About the Sperry Battery as Applied to Elec- 
tric Vehicles.” The reading is of great interest and value to any 
one contemplating the study or use of electric batteries. 


ROTH BROTHERS & COMPANY, Chicago, Ill, manufacturer 


and exporter of dynamos and electric motors, has been favored 


with a remarkable increase of business during the past year. The 
capital stock of the company has just been increased from $60,000 
to $160,000, and it is intended in the near future to remove the 
factory into larger quarters in order to double the facilities and 
output. Illustrated catalogues, completely describing the machines 
manufactured by the company, will be sent upon request. 

THE KNAPP ELECTRIC AND NOVELTY COMPANY, New 
York city, is the manufacturer of a number of electrical toys which 
possess more than ordinary utility and attractiveness. One of the 
most useful of these designs is an electric railroad. The motor 
for the car is self-starting, and so made that it drives the apparatus 
on less than two watts. It is geared direct to the truck the same 
as the large cars and works with absolute precision. The track is 
nine feet circumference, and an ordinary cell will drive car for 
about three hours without recharging. 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa., will install a battery of chloride accumulators, con- 
sisting of 264 elements, at Windermere, a point about five miles 
from the power-house of the Cleveland Electric Railway Company. 
This battery is capable of discharging at the rate of 1,200 amperes, 
and besides regulating the fiuctuations of the load it will maintain 
the voltage during the hours of peak load, and is also intended to 
assist in carrying the load on the Euclid Beach line, which has 
very heavy traffic during the summer months. 

EIMER & AMEND, New York city, the well-known supply house 
for medicinal and physical specialties, is exhibiting a considerable 
range of electrical chemical furnaces. These are specially con- 
structed for work in qualitative, quantitative and metallurgical 
laboratories. They are strong and compact and are built in sections so 
that all parts can be readily replaced in case of accident. A 
feature of great importance also is that they may be operated with 
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the regular electric light, 110-volt current. A number of other 
electrical specialties, in the form of pyrometers and sectional com- 
bustion furnaces, are also found at this house. 


THE ELBLIGHT COMPANY OF AMERICA has been incor- 
porated under the laws of the state of New York by Mr. Russell 
Spaulding. This company has purchased the good will, patents and 
aseets of the National Electric Improvement Company. Since the 
formation of the Elblight Company of America, subcompanies have 
been formed, viz., the Elblight Company of Pittsburg, the Cincin- 
nati Elblight Company, the Elblight Company of Chicago, and the 
Elblight Company of California. Besides these, there are in process 
of formation the Elblight Company of Boston, the Elblight Com- 
pany of Philadelphia, the St. Louis Elblight Company, the Elblight 
Company of Denver, the Elblight Company of Oregon, and the 
Elblight Company of Canada. The remaining territory in the 
United States has been allotted to about fifty agents, whose con- 
tracts are subject to the formation of subcompanies in their dis- 
tricts. In addition to the decorative value of the Elblight system, 
it has been developed on such lines as will adapt it for all con- 
ditions where a weather-proof, water-proof, gas-proof and acid-proof 
cable is required. l 


E. H. ABADIE & COMPANY—-After several months of rest and 
recreation, following the closing out of the sales organization of 
the Bullock Electric Manufacturing Company and the Wagner Elec- 
tric Manufacturing Company, Mr. Eugene H. Abadie, the late mana- 
ger of sales of these companies who has been identified with this 
work for the past eleven years, has decided to make his per- 
manent headquarters in the city of St. Louis. This city possesses 
an advantageous location and there are excellent prospects for in- 
dustrial development in the adjacent territory, particularly in the 
South and Southwest. Mr. Abadie has formed a partnership with 
Mr. C. L. Michod, who has had practical engineering experience in 
the United States and France, Switzerland and Germany. These 
gentlemen, under the name of E. H. Abadie & Company, with offices 
in the Bank of Commerce Building, St. Louis, propose doing a gen- 
eral engineering and contracting business and are acting in the 
capacity of manufacturers’ agents for the sale of apparatus for 
complete installations, among which are Habirshaw wire and cable, 
Wood systems and the new Elblight system. The ELECTRICAL RE- 
view extends best wishes for full success to the new tirm. Its mem- 
bers possess ambition and ability combined with practical engi- 
neering and business experience in the electrical field. 


THE ALLISCHALMERS COMPANY, Chicago, Ili., reports the 
following partial list of engine sales for October, 1902: Indiana Roll- 
ing Mill Company, Newcastle, Ind., one 26 x 48-inch, 1890, Reynolds- 
Corliss engine, one 28 x 48-inch, 1890, Reynolds-Corliss engine; The- 
resa Gold Mining Company, Col., 16 and 16 x 30-inch, single drum 
hoist; Scott & Van Arsdale Lumber Company, McCloud, Cal., one 26 
x 48-inch, 1890, Reynolds-Corliss engine; Downie-Wright Manufac- 
turing Company, York, Neb., one 12 x 36-inch, girder frame, Rey- 
noldsCorliss engine; Kirby Lumber Company, Houston, Tex., one 22 x 
48-inch, 1890, Reynolds-Corliss engine; Colean Implement Company, 
Peoria, Ill., one 18 x 42-inch, girder frame, ReynoldsCorliss engine; 
Wyckoff, Seamans & Benedict, Ilion, N. Y., one 14 and 28 x 30-inch, 
1890 frame, cross-compound, direct-coupled, Reynolds-Corliss engine; 
Compania Minera De Penoles, Mexico, one straight line, Riedler 
express air compressor, with steam cylinder, 14 x 18-inch, air cylinder, 
10% and 18 x 18-inch; Chicago Edison Company, Chicago, Ill., 32 
and 64 x 60-inch, vertical, cross-compound, direct-coupled, Reynolds- 
Corliss engine; National Tube Company, Pittsburg, Pa., six 22 and 
42 x 42-inch, vertical, cross-compound, direct-coupled, Reynolds-Cor- 
liss engines, 44 and 84 x 60-inch, vertical blowing engine; Scott & 
Van Arsdale Lumber Company, St. Cloud, Minn., 18 x 42-inch, 1890 
frame, Reynolds-Corliss engine, 22 x 42-inch, 1890 frame, Reynolds- 
Corliss engine; Minot Milling Company, Minot, N. Dak., 12 x 36- 
inch, girder frame, Reynolds-Corliss engine; Columbus Milling Com- 
pany, Columbus, Ohio, 14 x 36-inch, girder frame, Reynolds-Corliss 
engine; National Biscuit Company, Chicago, Ill, 20 x 36-inch, 
1890, direct-coupled, Reynolds-Cortiss engine; Carnegie Steel Com- 
pany, Pittsburg, Pa., 48 and 78 x 60-inch, combined horizontal and 
vertical, Reynolds-Corliss engine; D. E. Converse Manufacturing 
Company, Glendale, S. C., 14 x 36-inch, 1890, Reynolds-Corliss en- 
gine; city of Milwaukee, one 8,000,000-gallcn, vertical, triple-ex- 
pansion pumping engine; Pennsylvania Railroad Company, Penn- 
sylvania, two Sederholm boilers, 384 horse-power each. 
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It is a rather interesting sight to watch 
the efforts of a short motorman when he 
attempte to hold in the circuit-breaker 
with one hand, and manipulate his con- 
troller and ring the gong, all at the same 
The fact that the circuit-breaker 
is installed to prevent excessive currents 


time. 


from passing through the motors adds 
zest to the exhibition. 


It is fairly safe to say that in the future 
no establishments will be equipped by any 
other than the electric drive for the 
greater part of the work. It may not al- 
ways be advisable to use an independent 
motor for each tool, and it is also a ques- 
tion as to how far variation in speed 
should be provided for. Each factory pre- 
sents a special problem which can only be 
solved by one familiar with its needs, but 
the general principles are the same in 
all. The output of the factory must be 
as large as possible, both as regards the 
tool and as regards the operator, and in 
accomplishing this the electric motor 
stands preeminent. 


THE FIRE HAZARDS OF OIL-COOLED 
TRANSFORMERS. 


Not long since some question was 
raised as to the fire hazard introduced 
into an electric station by the oil used 
for cooling and insulating large trans- 
formers. The current issue of the Journal 
of Electricity, Power and Gas gives an 
account of a recent fire which entirely 
destroyed the plant of the Helena Light 
and Traction Company, and throws some 
light on the risk involved in the use of 
oil for insulation. 

After the fire was over, an examination 
brought to light three oil-filled regulators 
behind the ruins of the marble switch- 
board. These were found to be in perfect 
condition, except for handles and leads 


which had been burned off and which 


can be replaced at a cost of about two per 
cent of the value of the regulators. Next, 
three Hartford constant-current are light 
transformers of the oil-filled type were 
The oil was 
withdrawn, the coils and cores examined 


removed from the ruins. 


and found to be uninjured, and five days 


later they resumed their regular duty of ` 


lighting the streets of the city of Helena. 

The plant contained six 150-kilowatt 
high-tension transformers. These were 
erected on a wooden floor which burned 
through and dropped four into a pit. 
The oil spilled out and took fire, and the 
resulting conflagration certainly put the 
remaining two transformers to a severe 
test. 
formers were not materially injured, ex- 
cept by water. The covers of all had been 


In spite of this, these two trans- 


removed to facilitate cooling, as they were 
running overloaded. Had these six trans- 
formers remained in an upright position, 
and had the covers not been removed, 
they would not have suffered. 

From this it would seem that the 
danger due to the oil used in transformers 
is slight. There was no explosion, as had 
been feared, even under these severe con- 
ditions. In fact, the oil acts as a protec- 


tion, and if transformers and other de- 
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vices in which oil is used are mounted on 
masonry, there is practically no danger 
introduced by the oil. The loss of the 
Helena station is much to be regretted, 
but the lessons taught by the fire are very 
valuable.  — č 

THE INTER8TATE INDEPENDENT 

TELEPHONE CONVENTION. 

Next week there will gather in Chicago 
one of the most important organizations 
connected with the development of inde- 
pendent telephony. Present indications 
give marked evidence that in point of 
numbers of attendants, and in interest, 
this will be the best convention which the 
independent telephone intereste have ever 
held. i ; 

Nine states are represented in this or- 
ganization. These are Ohio, Kentucky, 
Indiana, Illinois, Missouri, Iowa, Minne- 
sota, Wisconsin and Michigan. Over 
three thousand exchanges, representing 
the most modern of independent tele- 
phone interests, are embraced in these 
states. The representatives of these ex- 
changes, who will be in attendance at the 
convention at Chicago, are men who have 
learned the lessons which the struggles 
of early independent movements have 
taught. The questions that will be 
brought to their attention for elaboration 
and discussion will be practical, and the 
interchange of opinions and conclusions 
will not fail to be of benefit. 

Chicago is the conceded Mecca of in- 
dependent telephony, both from a com- 
mercial and manufacturing standpoint. 
Here are located the permanent head- 
quarters of manv prominent manufac- 
turers of telephone apparatus and acces- 
sories, and to this point will journey, 
for the purpose of coming in touch with 
the exchange representative, many others 
scattered throughout the United States. 

Not a little of the credit for the suc- 
cess which independent telephony hag 
known within the very recent past is due 
to the manufacturer. There was a time 
when independent movements were seri- 
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ously handicapped by the want of efficient 
apparatus. To-day, there is no such com- 
plaint existent. The manufacturer has 
spent every effort in the endeavor to build 
apparatus which shall be as nearly elec- 
trically and mechanically perfect as pos- 
sible, and one of the’ conceded factors in 
the rapid increase of profit-making inde- 
pendent systems has been the cooperation 
of the manufacturer of telephone appa- 
ratus. 

The Interstate Independent Telephone 
Association was organized less than a year 
ago, the first formal meeting being held 
in Chicago on April 9, 1902. At this 
meeting was recognized the need for such 
an organization, and a future of great 
usefulness was prophesied from the begin- 
ning. The gathering at Chicago will no 
doubt witness, as indicated by the en- 
thusiasm which is apparent at the present 
time, the wisdom of this prediction. 


ee ee m iUMaauauĖŮŐ— 


ELECTRICITY FROM TIDES. 
A scheme has been proposed for obtain- 


ing electricity for use either at the central 
station or among a special class of con- 
sumers in the neighborhood of Dundee, 
Scotland, in connection with the docks of 
that town. 

If the plan should be adopted, the docks 
would cease to be used for the purpose 
for which they were designed, and would 
simply be reservoirs into and out of 
which the tidal water would flow, 
driving turbines. It is stated that for 
sixteen hours per day two hundred and 
twenty horse-power could be obtained in 
this way from the two docks. It must be 
remembered, however, that the period 
each day during which power can be ob- 
tained varies with the state of the tide, 
and that it is most unlikely any con- 
sumer of power could be found who would 
require it only during the sixteen hours 
in question. 

A London contemporary—the Elec- 
trical Engineer—states that to compete 
with steam this power would have to be 
sold at about two cents per Board of Trade 
unit; and when it is remembered that 
this use of the docks would prohibit their 
use as docks, it does not seem probable 
that the scheme would be successful. 


The use of the tides for operating mo- 


tors has been suggested many times and 
has been tried on a few occasions; but the 
uncertainty of the system would cause it 
to be looked upon with doubt by most 
engineers. Therefore, it hardly seems 
probable that the plan, as outlined for 
Dundee, will actually be put in operation. 


ELECTRICAL SYSTEMS ON SHIPBOARD. 

In a paper read recently before the 
Society of Naval Architects and Marine 
Engineers, Mr. F. O. Blackwell argued 
for an increased use of electric motors on 
ships, particularly naval vessels. 

In the system proposed by the author 
three-phase generators are driven by 
steam turbines. Except where very com- 
plete control over the speed is necessary, 
induction motors are to replace the in- 
efficient steam auxiliaries. For moving 
the turrets the Ward Leonard system will 
be used, as it has been found satisfactory 
in this application. This system is also 
proposed in place of the steam steering 
gear now found on these vessels. 

At other points, when more than one 
speed is called for, variable speed induc- 
tion motors can be used, the changes in 
speed being secured by means of a rheo- 
stat in the secondary or by commutating 
the primary winding so as to obtain dif- 
ferent polar groupings. 

To simplify the lighting, it is suggested 
that this load be carried on one phase of 
the system. This will also enable the 
potential of the lighting circuits to be 
kept constant, irrespective of the motor 
load, but will make necessary the use of a 
special potential regulator. The lghts 
take but a small part of the total output 
of the plant. 

The reciprocating boiler feed pumps 
can be replaced by centrifugal pumps, as 
these are now made to deliver water at 
much greater pressures than are yet used 
in boilers. These will be driven by in- 
duction motors. 

The advantage claimed for this sys- 
tem is that by adopting the steam turbine 
sets a plant with sufficient capacity to 
operate electrically all the auxiliaries can 
be installed in one-third the space now 
required and with one-half the weight 
of the direct-current systems now gen- 


erally employed. An alternating system 
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is advocated, as it is held that alter- 
nators are better suited than direct-cur- 
rent generators for the high speeds ob- 
tainable with the steam turbine as the 
prime-mover. This system would not be 
as simple as a two-wire, direct-current 
system so far as the wiring is concerned, 
and regulation for lighting would prob- 
ably be more troublesome. Moreover, in- 
duction motors lose in simplicity and, 
with rheostatic control, in efficiency if 
variable speed must be provided for. 

There are direct-current generators de- 
signed to be driven by steam turbines, but 
how these compare with the turbine-driven 
alternator in weight no data are at hand 
to show. The turbine seems very suitable 
for either system for installation on ships. 
However, there will be new problems to 
he solved, such as preventing troubles 
from the gyroscopic action of the turbine 
as the ship pitches. 

There can be little doubt that the 
steam auxiliary will be abandoned some 
day for the electric motor, but the Navy 
Department is very conservative arid 
makes haste slowly in realizing the bene- 
fits of electrical systems and apparatus, 
and no one can say to-day which system 


will be chosen. 


DIFFERENCES IN PRACTICE. 

Occasionally a striking illustration of 
difference in practice comes to light. A 
recent number of the Flectrotechnische 
Zeitschrift states that at the National 
Congress of Electrotherapeutics and 
Radiography, held in Berne, September 
last, excellent exhibits of Roentgen X-ray 
apparatus were shown by European mak- 
ers. The German maker invariably used 
an induction coil to obtain the high pc- 
tential necessary to excite the tube. On 
the other hand, in the French and Italian 
equipments, an influence or static ma- 
chine was used. It is stated that the 
effect of the most powerful of these static 
machines is scarcely equal to that of the 
smallest induction coil exhibited, while 
the cost of the latter was only one-half 
that of the former. 

It is rather remarkable that in these 
countries in such close contact, with many 
facilities for the exchange of ideas and 


experiences, means differing so widely 
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should be used to obtain the same end. 
If the static machine has any advantages 
over the induction coil, its use may be 
justified. This should not be a difficult 
matter to determine, and it seems sur- 
prising that it has not already been done. 
While this matter is not of great im- 
portance, it is nevertheless worth while 
proving which apparatus is the better. 
The incident serves to illustrate the point 
we made above, that methods are far 
from being standardized in manv branches 
of applied electricity. 


REFUSE DESTRUCTORS. 

The advisability of attempting to 
utilize the heat given off from refuse 
destructors has been made a subject of 
discussion again in Great Britain by a 
paper read by Mr. W. F. Goodrich before 
the Manchester Section of the Institution 
of Electrical Engineers. 

The great objection to refuse destruc- 
tors seems to be the difficulty in preventing 
offensive odors from escaping through 
the chimney. This can only be done by 
keeping the furnace—or cell, as it is 
called—alwavs at a high temperature. 
There are several ways of accomplishing 
this. 
by side, with a common combustion cham- 


Two or more cells are placed side 


ber. These are charged one at a time, and 
in this way the temperature is maintained 
fairly constant, and much higher than 
could be were the cells independent. In 
another type of cell described, the grate 
surface is divided into four compartments 
which are charged in practically the man- 
ner just described. 

In all types of cell it is advisable to 
pre-heat the air. The high average tem- 
perature which can be obtained in prop- 
erly constructed destructors makes it pos- 
sible to save a great deal of heat which 
would otherwise be carried off in the 
gases. From figures given by Mr. Good- 
rich, over one and one-half pounds of 
water from and at two hundred and twelve 
degrees Fahrenheit can be evaporated per 
pound of refuse. 

In this country we have done very lit- 
tle in the matter of refuse destructors, 
and we are generally satisfied if our gar- 
bage is, in the first place, dumped out of 
sight; what becomes of it afterward we 
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do not care. This can not be considered a 
strictly scientific way of disposing of our 


waste. Much of the material thus cast 


away might be converted into a fertilizer 
and this would be the best solution of the 
problem if it could be made self-paying. 
Assuming this not to be possible at this 
time, the refuse destructor should be 
seriously considered. We go to great ex- 
pense to save a few per cent of our coal at 
power stations, but we throw away with- 
owt a thought daily great quantities of 
a poor grade fuel, to sav nothing of the 
unhvgienic conditions which may be 
caused by its decomposition. 


ELECTROCHEMICAL PHRASEOLOGY. 

Now that the use of certain electrical 
terms is under discussion, it scems well 
to call attention to another expression 
which is current in electrochemical litera- 
ture and which doubtless is the cause of 
much confusion among students of this 
branch of chemistry. 

In describing the action of the gal- 
vanic cell it is customary to state that the 
metal of the anode passes into solution 
At the 
cathode the metal ions are deposited in 


and assumes a positive charge. 


metallic form and here, it is stated, they 
give up their positive charges to the cir- 
cuit. In turning this idea of the action 
of the electrolytic cell over in his mind, 
the student has difficulty in understand- 
ing the apparently inconsistent behavior 
of the ion. This passes into solution giv- 
ing up energy, and at the same time as- 
At the other 


end of the cell the ion gives up its posi- 


sumes a positive charge. 


tive charge and at the same time receives 
sufficient energy to allow it to appear in 


the metallic state. This confusion does 


not secem necessary. 

Even among those electrochemists who 
do not accept the new theory of electro- 
chemistry, it is customary to speak of the 
ions in the solution as carrying positive 
and negative charges. If a neutral body 
gives up a negative charge, it then re- 
mains positively charged, and in the same 
way a body having a positive charge can 
receive energy in the form of a negative 
charge and become neutral. | 

Would not this statement of the re- 
actions cover the case and avoid the ap- 
parent paradox suggested by the state- 
ment that the ions give up charges and 
receive energy at the same time? 
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ELECTRICAL DEVELOPMENT IN 
FORNIA. 


Excellent work has been done in Cali- 


CALI- 


fornia in developing electrical applica- 
tions, particularly in the utilization of 
water powers and high-tension transmis- 
sion. At this distance it is difficult to fol- 
low closely all that is being done out there, 
and for this reason the following infor- 
mation, given by Mr. W. M. Bunker in a 
recent address in Philadelphia, is very 
acceptable. 

The pioneer work in transmission was 
undertaken ten years ago, when power 
was transmitted thirty miles at 10,000 
volts, from San Antonio Canon to Po- 
This, how- 
ever, was only the beginning, for since 


mona and San Bernardino. 


then transmission plants have multiplied 
rapidly, distances have increased, and 
voltages have gone up. The Edison Elec- 
tric Company No. 3 has a water-head of 
1,860 feet. The Standard Electric Com- 
pany, of San Jose, is delivering power 
over a distance of approximately 200 
miles. The Bay Counties’ Power Com- 
pany delivers light and power in San 
Francisco and other cities, over 125 miles. 

The electrical transmission of Cali- 
fornia at present aggregates 100,000 
horse-power, and plans are now proposed 
for developing from 10,000 to 250,000 
horse-power on single sites, for trans- 
mission to the larger cities within a 
radius of 100 miles of San Francisco. 
Within a radius of transmission of 200 
miles, there is more than 1,000,000 horse- 
power available in known sites awaiting 
development. 

Truly, the work of California engineers 
is something to be proud of. They have 
broken the records for the distance of 
transmission and for the height of head 
utilized. But with all this power availa- 
ble, it looks as though the work had only 
been begun. 


The favorable showing made by the 
electrically equipped trains of the Man- 
hattan Elevated Railway Company is 
gratifying, but not unexpected. The cost 
of operation is fifty per cent of the gross 
earnings, as compared with fifty-five per 
cent of the last year, and the number of 
passengers carried was increased fifteen 
per cent. This report can not fail to 
have some effect with those who either are, 
or should be, contemplating the replace- 
ment of steam operation by electricity. 
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Greater Permanent Progress of the Independent 
Telephone Industry. 


Comments 


EORGE ELIOT wrote that “in- 
trospection which etarts with the 
purpose of finding out one’s own 

absurdities is not likely to be very 
mischievous.” Now the year 1902 has 
been a year of introspection, of re- 
vision, of fresh resolutions and of re- 
construction in the independent telephone 
field. And though there has been much 
halting all along the line, the seeming 
dullness is due to thoughtful self-exam- 
ination. Yet greater permanent progress 
has been achieved this year toward plac- 
ing the independent telephone movement 
on a sound financial basis, than in any 
two preceding years. 

And with a more intelligent understand- 
ing of the many and vexatious problems 
involved has come a willingness to toler- 
ate the public utterance of views that four 
years ago would have been declared 
heretical, and to admit that a man may 
be an honest independent, even though he 
holds opinions at variance with the ac- 
cepted views of a few self-appointed 
judges. In other words, the viewpoint 
of independents has broadened, and now 
there is hope of a successful future. 

Compared with previous years, the 
number of new independent telephone 
companies organized has been far below 
the average and only a small percentage 
of the old companies have increased their 
personal liability. Yet unto excellent re- 
sulte have independents attained through 
striving to be honest with themselves and 
of saying those things which the heart 
burned to utter. 

The year 1902 opened with a “lement- 
able financial embarrassment in Cleve- 
land” that upset many plans, seriously 
affected investment in telephone securi- 
ties, and that.led many capitalists to in- 
cline toward Mr. Abbott’s belief, as stated 
before the American Institute of Elec- 
trical Engineers, that “many of the pres- 
ent (independent) organizations, lacking 
in experience and strength, located in un- 
promising fields, will go down with the 
first monetary stringency, throwing by 
their ruin. considerable disfavor on the 
financial aspect of telephony. The re- 
maining independent companies will be 
forced to adjust their rates until such a 
point is reached as to enable them to be- 
come investments of reasonable earning 


on Cheap Rates and the Cost of Maintenance. 


By Fred De Land. 


power, and to this end only the most care- 
fully designed, best constructed and 
shrewdest managed plants can possibly 
survive.” 

Involved in that “lamentable financial 
condition in Cleveland” were outstanding 
securities having a face value exceeding 
$24,000,000, and while it did seriously 
handicap the placing of telephone securi- 
ties, and is to be deeply regretted, yet 
it had its bright side. For it started men 
of affairs to wondering what must be the 
future of an industry in which one unit 
could, in the short space of five years, 
float securities to the amount of $24,- 
000,000, a sum greater than the parent 
Bell company’s total permanent liability 
nineteen years after the telephone busi- 
ness was started. And it served but to 
increase the wonder to learn that the unit 
in question operated only in the northern 
half of one state. Thus capitalists began 
to ask: How many more units are there? 
How profitable is the enterprise? What 
are its weak points? 

But it did something far better than 
this. It started every thoughtful tele- 
phone man to ascertaining for himself 
whether certain independent doctrines 
were not only profitless but pernicious. 
And when a man—even a newcomer in 
the independent field—starts in to be 
honest with himself, to separate the 
wheat from the tares, something is going 
to drop and some one is going to be heard, 
cost what it may. Naturally, there haa 
been a continual dropping throughout 
the year in the form of clear-cut demon- 
strations of the fallacies that have been 
foisted on independents in the past. 
These statements have been publicly made 
by independents to independents in con- 
vention assembled, and refer only to mis- 
takes made by independents, and the evil 
effects of which would continue until in- 
dependents honestly analyzed the prob- 
lems that necessarily face all who enter 
the telephone field. 

While those loyal pioneers, Thomas and 
Critchfield, Fisher and Dougherty, tried 
at the Chicago convention in 1899, and 
since, to point out the dangers that en- 
compass the thoughtless independent 
touching upon the very points so widely 
discussed at western conventions during 
the past twelve months, yet the independ- 


ents in Iowa were the first to come out 
and publicly and frankly admit that the 
independents had “underestimated the 
cost of maintaining a telephone system, 
and, consequently, made the rates much 
too low,” that an average allowance of ten 
per cent per annum for depreciation must 
be made before the true earning power of 
a plant could be determined ; that “senti- 
ment is no longer the prominent factor 
that it once was in the independent field, 
and it is becoming more and more ap- 
parent that the company giving the best 
service and the most courteous treatment 
will secure the business,” and that “great 
enterprises are the measure of the men 
who execute them, and they will cost the 
price, which must be made a part of the 
work itself.” And Iowa recommended 
“improved construction and equipment” 
and “consolidation and a larger com- 
munity of interests of independent com- 
panies.” 

Then Wisconsin came into line and 
openly declared that “it is a fact that the 
dangers and pitfalls which menace the 
success of independent telephone com- 
panies in the future are not those created 
by the warring competition of the Bell 
company and its allies, but rather by those 
men connected with the independent tele- 
phone companies who seck to control their 
management by rules inapplicable to the 
telephone business,” and that “the weak 
point in the independent telephone move- 
ment is in the great multiplicity of small 
companies; consolidation would bring 
economy in management, economy in the 
purchase of supplies and economy in con- 
struction. Under the present conditions 
many small companies can be said to have 
no management whatever,” and that “un- 
like the conditions of ordinary corpora- 
tions the construction work of a telephone 
plant is never completed; its capital ac- 
count can never be closed.” 

Indiana lost no time in joining hands 
with those independents who were strug- 
gling to be honest with themselves by 
stating that “telephone territory is such 
that you can not maintain a claim and 
not work it.” Indiana believes that those 
who are in the telephone field should de- 
velop their own field rather than encroach 
upon others, and those who desire to enter 
the business should find new fields. 
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Indiana believes that the board of county 
commissioners of the respective counties 
should be empowered and authorized to 
grant to any person or persons, or volun- 
- tary associations and companies engaged 
in a general telephone business, the right 
to construct and maintain telephone lines 
upon and over the public highways of the 
respective counties. Indiana “condemns 
the practice of granting such (traffic) 
connections other than by explicit written 
contract in which each company shall 
have the right to refuse business which 
shall tend to violate its existing con- 
tracts,” and “recommends that each in- 
dependent telephone company refuse con- 
nection with such companies as have been 
organized and are operated in cities, 
towns and communities already supplied 
with independent telephone service, and 
which, after such organization, attack the 
doctrine of the right to control the tele- 
phone business by contract.” 

Ohio, as a whole, has kept quiet this 
year. For she has been seriously wonder- 
ing whether she purchased a gold brick 
when she rejected the watchful care of 
the pioneers who tenderly nursed her 
from infancy to lusty vouth, and who 
often explained the dangers that lurk in 
free toll service and in local rates of less 
than $24 and $36 for service in towns, 
and double that rate in cities, and went 
coquetting with the more plausible con- 
tractors who painted in glowing colors 
the bonanza that was hidden in the dollar 
rate. Everything indicates that Ohio is 
longing for the old love, and scorns the 
men who palmed off the deadly dollar 
rate. But she finds that rate a difficult 
gift to return, yet realizes that it will 
bankrupt her if she is unable to cast away 
the burden. For she has more than 200 
exchanges where this destructive dollar 
rate prevails, and many of these ex- 
changes supply service to from 500 to 900 
subscribers. And to add to her sorrows, the 
councils are very slow about granting the 
desired increase in rates. For is it not 
on record that the plausible contractor 
proved that a seventy-five-cent rate was 
sufficient for residence service? These 
are some of the reasons why Ohio is not 
talking this year. She is taking time to 
think it all out and determine just what 
struck her. Thought and time and wisdom 
and silence make a strong team. Ohio 
may be wearing sackcloth, but she is not 
sitting in ashes. She’s up and doing, 
but just whom remains to be seen. . 

But while Ohio as a whole has been 
quiet, many of the individual units have 
been industriously striving to clearly 
portray to their respective councils what 
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a losing investment an independent tele- 
phone exchange is at existing rates; that 
plants that the contractors guaranteed to 
last from twenty to thirty years are worn 
out and useless after five to seven years’ 
service; that instead of there being only 
a nominal depreciation charge of from 
three to five per cent, from fifteen to 
twenty-five per cent per annum must be 
charged off on the old plants, and that the 
more rapid the growth of the business 
the slower the profits come in. It must 
nave been humiliating to take back so 
many of the statements that were based 
on the glittering generalities of the con- 
tractors, but it was manly to openly ad- 
mit the mistaken views. Yet the real 
bitterness must rest in the thought that 
her loyal lovers long ago explained that 
this would be the logical outcome. And 
it was only the bitterness of her biased 
views that blinded Ohio to the deception 
that was being practised on every hand. 
To the coming convention of the Inter- 
state Association Ohio sends this mes- 
sage: “What is true of Cleveland is also 
true of these other cities. We are not 
charging enough for the service we give. 
Here is the whole thing in a nutshell. 
We did not figure on the enormous in- 
crease in business. Every new telephone 
that is put in adds to our indebtedness 
and makes operation more costly. It isa 
fact that we could cut off 2,000 sub- 
scribers from our list and make money, 
and could make more money if we cut 
down our list to 5,000.” 

How different that sounds from the 
message Ohio sent to the same association 
last April, when she claimed that while 
the Cleveland plant “has been made the 
‘trial horse’ for the whole independent 
system, it has been the plant on which 
nearly all experiments with new schemes 
and new apparatus have been made, ex- 
periments which have been costly to the 
company, but the benefit of which 
the other independent companies have 
reaped.” Yet, notwithstanding these 
costly experiments, “the result of the 
company’s operation is that the active 
productive use of one-half of its plant 
is actually paying its operating expenses, 
maintenance, fixed charges and a surplus 
of $35 a year on a total investment twice 
that which is active and producing.” 

And there are disappointments and 
deficits down in Maryland. Baltimore 
faced a bitter dose, but it was manfully 
swallowed. Think of the courage it re- 
quired for an independent to go before 
the city council and publicly place on 
record that “the telephone business has 
been one of continued growth and experi- 
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ment. It has been found that business 
can not profitably be done in a large city 
under the present conditions and that the 
present conditions are not such as make 
the charges bear equitably upon the small 
business house and the small trades- 
man.” 

If that is not rank heresy, what is? 
For an independent to even intimate that 
flat rates are inequitable, and that a 
profitable business can not be done in a 
large city with flat rates, presages—what ? 

Baltimore also placed on record that 
“it has been found that, contrary to al- 
most all other kinds of business, the oper- 
ating expenses per telephone increase 
with the number of telephones in service, 
for the reason that, as the number of tele- 
phones increases, the amount of use to 
which each telephone can be put is cor- 
respondingly extended so that the oper- 
ating expenses per telephone are in- 
creased.” 

Holy smoke! To think of an independ- 
ent, a genuine independent, too—up to 
the latest advices—placing on record as 
independent experience a literal copy of 
the old Bell arguments that have been 
smashed to smithereens by every new- 
comer in the independent field. What 
does it all mean? Must we all recant? 

And in “a frank and full statement to 
the public of its position in regard to the 
readjustment, which it has made, of its 
rates,” the Maryland company partakes of 
a delicate dish of crow after this fashion: 
“The great and unexpected growth of the 
business, however, with the complications 
incident to conducting a telephone busi- 
ness in a large city like Baltimore, makes 
it necessary to revise the rates in order 
to enable the company to continue to 
furnish a high-grade service, to increase 
the number of its subscribers as contem- 
plated, and to put in force lower rates to 
attract the small users who can not now 
afford a telephone.” 

Wherein does that statement differ 
from the Bell argument used in the Chi- 
cago rate suit, or in the Washington case? 
Macaulay said that “a line may be 
stolen, but the pervading spirit of a great 
poet is not to be surreptitiously obtained 
by a plagiarist.” And as the Bell will 
necessarily have to use several lines out 
of this Maryland argument the question 
very probably arises, Will the independ- 
ents now hurl the awful charge of 
plagiarism at the Bell? 

Truly it has been a year of surprises 
from every point of view; a year of cease- 
less probing after the truth; a year of 
doubt and distrust; of reexamination and 
revision of the so-called “facts” of the 


162 


contractor that time has shown are only 
a mockery, a delusion and a snare. 

Yet who can the independents blame 
but themselves? ‘The very truths that all 
are now promulgating so loudly have been 
in type for ten years or more, and have 
been discussed at every meeting of the 
National association since 1898. The 
truths that Maryland presented to the 
council were clearly explained at the Chi- 
cago meeting in June, 1899, by Mr. 
Critchfield. And never were words 
spoken more pregnant with truths than 
the impressive but kindly caution he gave 
to all new independents in his informal 
talk at the banquet following that con- 
vention. Yet every man who has honestly 
tried to present these truths fairly at as- 
sociation meetings has been frowned upon 
as one whose motives were inimical to the 
growth of the movement, while they who 
could indulge most freely in vitriolic de- 
nunciation of the Bell were welcomed and 
honored. And while the latter type of 
independents could not entirely control 
the association, they did develop sufficient 
strength to show how easily some men 
may be persuaded to believe in the purity 
of the motives of men whose sole aim is to 
rule or to ruin. | 

Many an independent who saved his 
$25, his $50 or even $100 by withholding 
his support from the National associa- 
tion now regrets his stupid penny- 
wise and pound-foolish false economy. 
Yet every independent who appealed to 
the National association for guidance or 
protection received the most thoughtful 
consideration, whether he was a member 
or not. 


Durability of Submarine Cables. 


A section of the submarine cable be- 
tween Cienfuegos and Santiago, in the 
Caribbean Sea, has recently been raised, 
with some very interesting results. The 
cable was manufactured in 1873, and laid 
off Cienfuegos, Cuba, in 1881. Some few 
months ago a question arose as to the 
durability of cables covered with india- 
rubber, as in this case, and it was de- 
cided to raise the Cienfuegos cable and 
subject it to tests. The line was picked 
up in 1,350 fathoms of water in April 
last, and received at the works of Messrs. 
Hoopers, at Millwall, in June. The tests 
of this core showed that after twenty 
vears’ submersion it was still in perfect 
electrical condition. An examination of 
a foot specimen proved that the insula- 
tion was in good mechanical condition, 
and that the copper conductor had not 
suffered froin the attacks of any sulphur 
In the rubber, 
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THE AMERICAN TYPE DIESEL ENGINE. 

This form of motive power which is 
being introduced to the American market 
by the American Diesel Engine Company, 
of New York, is attracting much atten- 
tion. A brief explanation of this interest- 
ing form of engine is therefore timely. 

The essential principle upon which 
this engine operates, depends upon two 
natural laws which can not fail. The 
first is that it is impossible to compress 
air without increasing the temperature of 
the air under compression. The second 
is that if oil is introduced into air at a 
certain temperature or above, it must 
ignite and consequently burn. The de- 
gree of compression used in the Diesel 
process heats the air to about 800 degrees 
Fahrenheit, a temperature at which crude 
oil burns completely without residue in 
the presence of a sufficient amount of air. 

The Diesel engine does not operate by 
an explosion as is the case with the ordi- 
nary gas or internal combustion engine 
of other types. Theie is no mixture of 
combustible elements in the cylinder ex- 
cepting at the moment when the combus- 
tion is intended to begin. ‘There is no 
explosion and there are no ignition de- 
vices of any description, the machine be- 
ing a simple caloric or heat engine, using 
air as a medium of expansion instead of 
steam. Steam has received heat from the 
fuel at the boiler. Air in the Diesel 
process receives heat direct from the com- 
bustion of oil-fuel mixed with the air in 
the working cylinder. 

The engine operates on the Otto cycle 
or four-stroke principle, the first stroke 
filling the cylinder full of air at atmos- 
pheric density. The second stroke com- 
presses the air to about thirty-five atmos- 
pheres. At the point of highest com- 
pression, the air is practically in an incan- 
descent condition. Just at the reversing 
point in the stroke of the piston a certain 
quantity of oil is sprayed through an 
atomizer in the shape of mist, but not 
vapor. This oil is immediately ignited 
and burns slowly through a limited por- 
tion of the stroke. The expansion of the 
air and gases completes the ‘third or work- 
ing .stroke and the fourth stroke ejects 
the gaseous products of combustion, clear- 
ing the cylinder for a repetition of the 
cycle. 

The economy of this engine is claimed 
to be very great as compared with any 
other form of motive power. That this 
may be true will at once be recognized by 
those familiar with the thermodynamie 
requirements for high efficiency. 

In order to make the nearest possible 
approach to the perfect Carnot cycle, the 
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following conditions must be complied 
with: 

First—“The highest temperature of 
combustion must be produced, not by and 
during combustion of the fuel, but before 
and independently of it, wholly by me- 
chanical compression of pure air alone.” 

Second—“Then a small quantity of the 
finely divided combustible must be intro- 
duced into a large excess of highly com- 
pressed and heated air in such a way that 
only slight increase of temperature is 
caused by the ignition of this charge, 
while the heat generated by the gradual 
combustion is immediately converted into 
work by the expansion of the air and prod- 
ucts of combustion.” 

These conditions are almost ideally met 
in the Diesel engine; hence ‘the claimed 
results are rational. Where the best steam 
plants convert only about ten per cent of 
the total heat of the fuel into work, the 
Diesel engine is said to: convert from 
twenty-five to thirty per cent and this in 
the smallest sizes as well as larger ones. 
Furthermore, the range of best economy 
extends over a large part of the entire 
power, whereas in the steam engine this 
range is limited to a very small part of 
the entire power. 

Regardless of the size of ‘the unit, the 
consumption of fuel will not exceed 0.5 
to 0.6 pound per brake horse-power per 
hour, when the engine is running within 
its economical range; or, more particu- 
larly speaking, a 100 brake horse-power 
engine running one hour at its most 
economical point will use about six and 
one-half gallons of oil. This same engine, 
running at fifty horse-power for two 
hours, will use about seven and one-half 
gallons, and running at twenty-five horse- 
power for four hours will use about eight 
and one-half gallons. It will thus be seen 
that the economical range is a large part 
of the whole power range, a great contrast 
to the steam engine in this respect. In 
adapting a Diesel engine to a widely 
variable load, the element of efficiency at 
different loads may be practically ignored. 

As a machine, this engine is as simple 
as the automatic cutoff engine and less 
skill is necessary to operate it. 

The engine is started with compressed 
air from a storage tank and ignition is 
secured during the first revolution. As 
soon as the engine comes up to speed, the 
compressed air supply is automatically 
cut out and the permanent air supply 
which injects the oil is also automatically 
thrown into operation. The starting and 
running are, in all respects, as positive. 
reliable and free from = tricks as is the 


steam engine. Under ordinary condi- 
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tions, when working within the economi- 
cal range, the exhaust from the Diesel en- 
gine is clean and odorless. The exhaust 
pressure is much lower than is usual in 
engines of the internal combustion type 
and hence is seldom objectionable if al- 
lowed to pass out free. It can, of course, 
be all the more completely extinguished 
by a muffler if desired. 

Regulation is effected by varying the 
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of engine units can be controlled from one 
governor so that practically absolute 
synchronism of running may be had. 
These special qualities show at a glance 
the adaptability of such an engine to elec- 
tric service. In addition to meeting in a 
high degree the requirements of central 
station and isolated installations, it is be- 
lieved by the introducers of this engine 
that it affords the best solution of the 
long-distance traction problem. It is 
submitted ‘that Diesel generating units 
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The accompanying illustration shows a 
three-cylinder Diesel engine which has 
been erected at the George H. Corliss 
steam engine works at Providence, R. I. 
Diesel engines have operated these works 
for the past six months and have shown 
an economy of seventy per cent in fuel 
consumption as compared with coal. They 
use Texas crude oil. The works of the 
American Wheelock Engine Company at 
Worcester, Mass., are operated with the 
Diesel engine and show similar results. 


THREE-CYLINDER ENGINE, ERECTED AT THE CORLISS STEAM ENGINE WORKS, PROVIDENCE, R. I. 


amount of oil-fuel introduced at each 
working stroke under control of a gover- 
nor. Response to this method of control 
is more prompt than in a steam engine; 
hence if three or more cylinders are used 
(on account of there being only one work- 
ing stroke in four in each cylinder) the 
Diesel regulation exceeds that possible in 
the steam engine. Another result of this 
method of regulation is that any number 


can be used in frequent substations along 
any railway with far better economy than 
is possible with high-tension current from 
a central station and transforming sub- 
stations. Certainly many of the present 
difficulties of that method would be done 
away with. The Diesel substation would 
require no more attention than the pres- 
ent transforming stations. One skilled 
engineer-electrician could attend to quite 
a number of stations by having only an 
oiler on duty at each. 


The entire works of the American Ma- 
chine and Ordnance Company at Bridge- 
port, Ct., are equipped with the Diesel 
engine, and the first shipment of these en- 
vines is being made to the works of Will- 
iam Cramp & Sons at Philadelphia, Pa. 
The Manhattan Transit Company, New 
York city, has secured the exclusive 
rights for the use of the Diesel engine for 
the state of New York, a complete plant 
heing in operation at Station A, 899 
Second avenue, New York city. 
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Memphis Telephone Company’s Exchange System. 


HE Memphis Telephone Company, 
of Memphis, Tenn., placed ite 
new and modern telephone sys- 

tem in operation on March 29 last. 
The exchange has been in operation 
since that date and is eaid to be 
giving excellent service. The operating 
is prompt and the transmission sat- 
isfactory. Memphis is a growing and 
prosperous commercial centre, and is the 
largest city in Tennessee, its population 
at the last census being over 102,000. The 
Memphis Telephone Company is pro- 
gressively managed and controls the tele- 
phone situation in Memphis and sur- 
rounding territory, at least so far as the 
independents are concerned. 

The central office and main exchange 
building of the Memphis company is lo- 
cated at 82-84 Monroe street, and con- 
sists of a handsome three-story building, 
approximately 40 feet wide by 100 feet 
deep. Commodious quarters are provided 
on the first floor for the general offices. 
All telephone apparatus and space re- 
auired for the operators’ quarters are pro- 
vided for on the second and third floors. 
The entire front half of the second floor 
is utilized for operators’ quarters, pro- 
viding a handsomely fitted-up lounging 
room, retiring room provided with cots, 
also bathroom and other necessary toilet 
accommodations. 

The main exchange equipment consists 
of a relay multiple lamp-line signal, cen- 
tral energy switchboard installed on the 
third floor, as shown in Fig. 2. Eleven 
sections of eight panel-boards, three oper- 
ators’ position to each section, are pro- 
vided, with provision for an ultimate ac- 
commodation of twenty-three sections. The 
present capacity of the switchboard is for 
3,360 lines, providing for an ultimate ca- 
pacity of 7,200 lines. The first position 
of the first section is used as an annex 
position provided with the necessary mul- 
tiple jacks. The second and third posi- 
tions of the first section and the first posi- 
tion of the second section are trunking 
positions. Each position in the remain- 
ing sections, with the exception of the 
last position of the eleventh section, is 
fully equipped for the operation of 120 
lamp-line signal subscribers’ lines. The 
last position of the eleventh section is 
provided as a multiple annex position for 
the last-equipped operators’ position. 
Each operator’s position is fully equipped 
with fifteen pairs of connecting cords, 
consisting of double-lamp supervisory 


signals, likewise the necessary plugs, 
cords, weights, relays and associated ap- 
paratus. 

The arrangement of a regular sub- 
scriber’s section consists of mounting in 
the upper part of the face of the board 
3,400 multiple jacks in blanks of 100, 
and providing space for the ultimate ac- 
commodations of 7,200 jacks. Below the 
multiple space are installed the trunking 
jacks for the monitor’s, chief operator’s 
and the wire chief’s desks, with space for 
the ultimate number of 240 outgoing 
trunks. Immediately below this space are 
mounted the combination answering jacks 
and lamp-line signals in strips of ten. 
The jacks and lamps are mounted alter- 


Fig. 1.—PoweER SWITCHBOARD, CHARGING AND 
RINGING MACHINES. 


nately, so that the answering jacks appear 
immediately below the corresponding line 
signals. Three hundred and sixty line 
equipments are provided for each section. 
The -line-call pilot lamps and ringing 
supervisory lamps are mounted in the bar 
immediately below the answering jacks. 
The plugs and cords are mounted in the 
key and cord boards in the standard 
manner. Two operators’ jacks are pro- 
vided for each operator’s position. 

The cabinet work of the switchboard 
frames is made of quarter-sawed oak and 
finished in golden oak. The board is 
illuminated with electric lights mounted 
directly on the switchboard by means of 
duplex lamp brackets, providing one 
bracket between alternate operators’ posi- 
tions. Electric lamps are also provided 
on the interior of the switchboard to 
facilitate the proper inspection and care 
of the switchboard apparatus. 

A monitor’s desk and chief operator’s 


desk are provided in this room. The 
cabinet work here is also of quarter-sawed 
oak and finished in golden oak. The 
chief operators desk is equipped with 
monitor jacks and pilot lamps, one set 
for each equipped operator’s positions, 
likewise with exchange lines, supervisory 
lines, intercommunicating lines and cord 
pairs for the proper operation of the 
board. The monitor’s desk is equipped 
similarly to that of the chief operator’s 
desk, having the necessary equipment for 
monitoring each operator, likewise for 
supervising the service from each position 
of the switchboard. The manager’s desk, 
installed in the manager’s office, is 
equipped similarly to that of the chief 
operator and is provided with special in- 
tereommunicating lines with the chief 
operator and wire chief. 

A wire chief’s desk is installed in the 
terminal room and is equipped with ex- 
change and intercommunicating lines, 
likewise trunks to the subscriber board 
and test lines to the main distributing 
frame for testing out on the subscriber’s 
lines, and also in toward the switchboard. 
Testing apparatus is provided for all de- 
sirable tests required in the operation of a 
telephone system. 

The auxiliary apparatus for the opera- 
tion of the relay multiple switchboard is 
installed in the rear of the second floor of 
the building. A combination main relay 
rack and intermediate distributing frame 
is provided and installed in sections of 
800-line equipments each, assembled side 
bv side in such a manner as to make a 
very compact system of racks and very 
conveniently arranged for access to any 
part of the apparatus mounted thereon. 
The compactness of the arrangement of 
the relay racks and distributing frames 
is illustrated in Fig. 4. Five sections of 
combination racks are installed, provid- 
ing for immediate assembling of ap- 
paratus for 4,000 lines, with necessary 
provisions for increasing to the ultimate 
capacity of 7,200 lines. The underground 
cables are terminated on the horizontal 
side of the main distributing frame. 

Combination lightning arresters of the 
carbon type and sneak-current arresters 
of the carbon type and sneak-current ar- 
resters of the heat-coil type are mounted 
on the vertical side of the main distribut- 
ing frame in strips of 200 pairs each. The 
relays are mounted on mounting strips of 
twenty pairs per strip, protected both 
from dust and inductive disturbances by 
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means of removable magnetic shields. 
These relays are mounted in bays of 400 
per bay. The intermediate distributing 
frame is provided for mounting on the 
multiple side 200-pair strips, and on 
the answering jack side 100-pair strips, 
providing necessary means for cross-con- 
necting. The terminal clips are mounted 
on rubber strips, properly numbered, to 
correspond to the answering jack panels 
and the multiple 
jacks, respectively. 
All cabling between 
the racks and from 
the intermediate 
distributing frames 
to the switchboard 
of the floor above 
is done overhead, as 
shown in Fig. 4. 


Current for the operation of this 
switchboard is obtained from two chlo- 
ride storage batteries of twenty cells each. 
The storage batteries are assembled in a 
separate battery room, which is provided 
with a cement floor properly drained. All 
battery leads to the battery installation 
are encased in iron-armored conduit, laid 
in the cement floor. The general arrange- 
ment of the batteries is shown in Fig. 3. 

The power switchboard, charging ma- 
chines and ringing machines are located 
in the power room, as shown in Fig. 1. 
The power board is made of Italian mar- 
ble mounted on an iron frame equipped 
with a Weston flush-type, double-scale 
voltmeter, scale 0 to 3, und 0 to 75, for 
providing means for testing the indi- 
vidual cells, and also the total battery 
voltage; two Weston flush-type amme- 
ters, one for indicating the charge rate 
and the second for discharge rate; a six- 
circuit voltmeter switch; an automatic 
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overload and underload circuit-breaker, 
likewise the necessary switches, fuses, 
bus-bars, rheostats and starting boxes re- 
quired for the operation of the battery 
plant. 

The machines installed for the opera- 
tion of the power plant consist of two 
Roth Brothers direct-connected motor- 
dynamos, the motor end being wound for 
500 volts direct current and the dynamo 
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end for an output 
of 140 amperes at 
sixty volts. The 
overload and no- 
current release 
starting boxes for 
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these machines 


and also the rheostats are mounted on 
the power board described above. A 
duplicate set of ringing dynamotors, also 
of the Roth type, is installed. One pair 
is operated directly on the 500-volt power 
circuit, and the second pair is supplied by 
the forty-volt batteries (storage). Each 
machine is provided with automatic over- 
load and no-current release starting box, 
and likewise equipped with howler, busy- 
back and intermittent ringing attach- 
ments. The machines are mounted on 
power tables, arranged conveniently for 
operation from the power board. 

The exchange system is operated under 
the capable management of the officers 
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of the Memphis Telephone Company, the 
list of names being as follows: President, 
Harvey-Mvers; vice-president, €. D. Gal- 
lowat; secretary and engineer, Frank C. 
Smith; treasurer, Benjamin A. Adams; 
general manager, John S. Warren, and 
cashier and auditor, R. R. Revill. The 
central office equipment, as well as the 
substation apparatus, was furnished by 
the Stromberg-Carlson Telephone Manu- 
facturing Company, of Chicago, and 
the central office apparatus was in- 
installed by that company. 

The first issue of The Model Elec- 
trical and Mechanical Engineer has 
been received. The purpose of this 
journal is announced as follows: 

“The aim of this paper is to help the 
amateur electrician to build substantial 
working models in a practical and work- 
manlike manner, and will not only give 
practical experience to those who are at 
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their studies, but will be a great help to 
those who are already in the workshops.” 

Among other articles of interest are 
given instructions for making a dry cell, 
a telephone and a small steam engine, the 
latter two with working drawings. 

The journal makes a very creditable 
beginning, and we wish it a long and suc- 
cessful career. 


It has already been proposed to utilize 
the waste heat from smelter slag to gen- 
erate electric light and power. George 
Mitchell, of Cananea, Sonora, Mexico, is 
credited with having offered at Butte, 
Mont., to furnish the copper plant with 
free power, and with the surplus to light 
the city and operate the street railway 
system. 
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THREE-WIRE SYSTEM FOR VARIABLE 
SPEED MOTOR WORK.* 


BY N. W. STORER. 


At the present time, when the possi- 
bilities of the electric motor are being 
realized and it is everywhere taking its 
place in factories, machine shops, steel 
mills, and in practically every kind of in- 
dustrial enterprise, the type of motor to 
be used and the best method of applying 
its power are much discussed topics in 
engineering circles. In deciding the type 
of motor to be used it is generally recog- 
nized that the alternating-current induc- 
tion motor has its own particular field; 
the direct-current and alternating-cur- 
rent motors have a common field, and the 
direct-current motor in turn has its own 
special field. In deciding the method of 
applying the power, the choice lies be- 
tween a separate motor for each machine 
and group driving of machines from 
countershafts driven by constant speed 
motors. 

If individual motors are selected, when 
variable speed is desired, there is the 
further choice between the constant speed 
motor with mechanical speed changing de- 
vices and a variable speed motor direct- 
connected to the machine. In this latter 
class of work is found the special field for 
the direct-current motor. 

Omitting cranes, street railways, hoists 
and other classes of service where the 
series motor with rheostat control is used, 
we find that variable speed motor work 
may be divided into three classes: 

Firet—Machines requiring a torque 
increasing with the speed. Blowers and 
fans belong in this class. The power re- 
quired for the machine increases very 
rapidly as the speed increases, and great 
care should be exercised in selecting 
motors for such service. However, as the 
variation required is usually small, the 
requirements can be met with standard 
motors on a single-voltage system. Motors 
should preferably be compound wound 
and the speed should be varied by means 
of a resistance in the shunt field. 

Second—Machines requiring a constant 
torque. In this class pumps and air com- 
pressors are the most conspicuous ex- 
amples. The speed variation required for 
such service is usually small, and it is 
generally best and most economical to 
supply compound motors and to vary the 
speed by means of the shunt-field rheo- 
stat, as in the case of the fans and blowers. 
A series winding is especially beneficial 
for this class of work in preventing the 
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heavy fluctuations of current that would 
take place with a constant speed motor 
in passing through the different parts of 
A compound motor may be 
used for this work because a constant 
speed at any point on the controller is not 
necessary. 

Third—Machines requiring approxi- 
mately the same maximum output at any 
speed, or a torque varying inversely as 
the speed. This class includes most of 
the machine-tool work where automatic- 
ally constant speed regulation on any 
notch of the controller is especially de- 
sirable. It is, therefore, necessary to use 
a shunt motor having good inherent regu- 
lation. | 

It is the last-named class of service that 
has caused the most discussion. Several 
companies have entered this field with 
different systems of variable speed motor 
control. Some of these companies are 
able to place their motors on the standard 
and well-known systems of power distri- 
bution, while others seek to introduce 
special systems. The writer has been in- 
terested in the development of the three- 
wire system for this class of work, and it 
is the purpose of this paper to describe 
the operation and advantages of this sys- 
tem as presented by the Westinghouse 
Electric and Manufacturing Company. 

The Generator—The standard Edison 
three-wire system for general power dis- 
tribution is so well known that if is un- 
necessary to describe it. The power sta- 
tion equipment, consisting of two 125- 
volt generators connected in series with 
the neutral wire brought out between 
them, is also well known, and the single- 
voltage generator with a motor-generator 
set of sufficient capacity to carry the un- 
balanced current is used in many places. 
But the type of generator which is rapidly 
attaining prominence is the so-called 
three-wire generator, consisting of a 
standard direct-current generator de- 


signed for the maximum required clectro- - 


motive force having collector rings con- 
nected to the armature winding like a 
two-phase rotary converter. The leads 
from these rings are connected to auto- 
transformers or balancing coils, the mid- 
dle points of which are connected to the 
neutral wire. With no external devices 
whatever, the neutral wire is thus main- 
tained at a voltage midway between the 
outside wires of the system (see Fig. 1). 
These generators may be operated in mul- 
tiple with any standard three-wire sys- 
lem, whether it consists of two machines 
operated in series, a single-voltage gen- 
erator with a balancing set, or a double- 
Any standard 
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single-voltage system may be changed 
into a three-wire system by adding col- 
lector rings to the generator and using 
balancing coils to support the neutral 
wire. 

The Motor—The standard type of 
motor is used on this system. If only a 
small variation in speed is desired, as 
about two to one or less, only one voltage 
is used and the speed variation is secured 
entirely by changing the shunt-field cur- 
rent. If wider variations are required, it 
is preferable to use the two voltages of 
the three-wire system. It is necessary 
simply to make a 220-volt motor con- 
nected so that it may be operated on either 
110 or 220 volts. The minimum speed is 
secured on the 110 or low-voltage circuit 
with full field strength. Any other speed 
less than double the minimum will be 
secured on the same circuit by decreasing 
the field current. All higher speeds are 
obtained on the 220-volt or high-voltage 
circuit in the same manner. Operated in 
this way the motor is started on the 110- | 
volt circuit, having in series with the 
armature a resistance which is cut ont for 
the first running notch. The speed is in- 
creased in successive steps by inserting 
resistances in the field circuit until the 
maximum 110-volt speed is reached. Then 
the controller changes the motor to the 
220-volt circuit with a resistance in its 
armature circuit, and at the same time 
gives the motor a stronger field. The re- 
sistance in the armature circuit is used 
only in passing to the higher voltage, and 
is immediately cut out for the first run- 
ning notch. For higher speeds, resist- 
ances are again inserted in the field cir- 
cuit, as before, until the maximum de- 
sired speed is reached. 

In this manner a variation in speed of 
one to six is easily obtained. Greater 
variations may be obtained if desired, but 
are not to be recommended except in 
special cases, as the size and cost of the 
motor will be so great that larger varia- 
tions than one to six are hardly to be 
recommended on any system. The size 
of motor is determined by the output at 
the lowest speed, so that unless the maxi- 
mum speed is excessive the motor size 
will be very large for the output required 
if variations even of one to six are re- 
quired. 

OPERATION, 

Communication—The operation of 
motors on this system is most satisfactory. 
The fact that the speed is increased so 
much by weakening the field might lead 
think that the commutation 
would suffer, but such need not be the 
An example will demonstrate the 


some to 


Case, 


December 6, 1902 


truth of this statement. A certain ma- 
chine requires a five-horse-power motor 
to operate it with a speed variation of one 
to four, say, from 1,500 to 375 revolutions 
per minute. On the three-wire system 
this motor will be a standard ten-horse- 
power, 220-volt motor operating normally 
at a speed of 750 revolutions per minute. 
Run with full field strength on the 110- 
volt circuit, it will develop five horse- 
power at about 375 revolutions per minute. 
Operating on this circuit, which has only 
half its normal voltage, the motor will 
easily stand an increase of speed of sixty 
per cent to seventy-five per cent, bringing 
the speed up to 600 or 650 revolutions per 
minute. When it is changed to the 220- 
volt circuit, it will have its normal ca- 
pacity for ten-horse-power at 750 revolu- 
tions per minute; but only half load is 
required, and it will commutate this as 
easily at a speed of 1,500 as it would ten 
horse-power at 750, because both field 
strength and armature current will be di- 
vided by two. From this it may be seen 
that when the motor is running at full 
armature current, the voltage is only one- 
half the normal voltage. When the motor 
is operating at full voltage, the armature 
current is only one-half the normal cur- 
rent. If speed variations of one to six 
are required, they can be secured by a 
very slight increase in the normal field 
strength of the motor. 

Regulation—The performance of the 
motor in speed regulation on the separate 
controller points is very good. As the 
lowest voltage used is 110 volts, the pro- 
portion of voltage lost in resistance of 
motor, brushes, armature, controller and 
wiring will be very much less than it 
would be if a minimum voltage of sixty 
were used, consequently the speed regula- 
tion will be much better. On an ex- 
tremely slow-speed motor the resistances 
of the different parte of the circuit play 
a very important part in the speed regu- 
lation. Where a very low voltage is used 
the speed variation from no load to full 
load may be as much as twenty per cent 
or twenty-five per cent. 

Controller—The smoothness of oper- 
ation in changing from one speed to the 
next is very noticeable. The field strength 
changes very gradually no matter how 
suddenly the field resistance is changed. 
Consequently, there can be no sudden 
change in speed. In this respect it is 
better than a system which changes the 
speed by changing the armature voltage 
without a resistance in the circuit. At 
the only point where the armature voltage 
is changed on the three-wire system a re- 
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sistance is inserted in the armature cir- 
cuit, which effectually prevents a sudden 
jump in speed. 

EFFICIENCY. 

Motors—The efficiency of the motors, 
as well as of the entire system, is high. 
Operating on the low voltage, the motor 
is at all times running under full load 
conditions with the efficiency increasing 
as the speed increases, because the field 
current and core loss are decreased at the 
higher speeds. When operating at 220 
volts at the minimum speed, the efficiency 
corresponds to the half-load efficiency of 
the standard motor. As the speed is in- 
creased, the copper loss in the armature 
remains constant and the field loss de- 
creases so that unless the increased fric- 
tion overbalances them, the efficiency will 
increase up to the maximum speed. This 
is in marked contrast to a motor operated 
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on a system supplying a different arma- 
ture voltage for each speed. To fill the 
requirements of the above case, a motor 
of the same weight but normally rated 
at twenty horse-power, 220 volts and 
1,500 revolutions per minute will be re- 
quired. It will operate at a voltage of 
about sixty at minimum speed and will 


. there require the normal full-load current 


of the motor to develop five horse-power. 
This would be double the current of the 
motor operated at 110 volts at the same 
speed; and while the copper loss in the 
armature and field and the core loss 
would be about the same as in the other 
motor, the loss in brushes would be 
doubled and the loss in controller and 
wiring very much greater. An increase 
in the speed will increase the core loss 
very rapidly, the field will remain con- 
stant and the copper loss in the armature 
will decrease. The efficiency of this mo- 
tor may be explained by the statement 
that at the only time the motor is 
operating under its full-load armature 
current, it is running at sixty volts and 
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the efficiency is necessarily lcw. At the 
maximum speed where the normal volt- 
age of the motor is reached, it operates at 
only one-quarter load and consequently 
with a low efficiency. At no voint on the 
curve does its efficiency equal that of the 
motor on the three-wire system. 

Transmission—The efficiency of trans- 
mission on the three-wire system is high. 
Practically all of the current is trans- 
mitted at the maximum voltage. as the 
motors are equally distributed between 
the two sides of the system for their low 
speeds. The chances for unbalancing 
are thus very much less than on a multi- 
voltage system that requires all of the 
motors to have corresponding speed 
notches on the same circuit. 

Generating Plant—The efficiency of 
the generating plant is also a maximum. 
The three-wire generator itself has the 
same efficiency as the standard direct- 
current generator of the same capacity. 
The losses in the balancing coils with 
fifteen per cent unbalanced load will not 
exceed one-quarter of one per cent of the 
capacity of the generator. This gives the 
most efficient type of three-wire generat- 
ing apparatus. Comparing it with the 
complicated generating outfit required 
for a multivoltage system, shows at once 
its superiority, both in efficiency and in 
the amount of attention required in 
operation. 

Economy—The three-wire system is 
very economical in the wiring. As prac- 
tically all of the current is transmitted 
at the higher voltage, the neutral wire 
may be very small. In this respect, also, 
it is superior to the multivoltage system. 
The latter really has two neutral wires, 
but as the unbalancing is likely to be 
much greater, they must necessarily be 
larger than the neutral of the three-wire | 
system, and all the wires would be larger 
if the same percentage of line loss was 
maintained. Branch lines to the motor, 
forming a considerable part of the total 
wiring system, must be much heavier 
than on the three-wire system, as there 
are more wires, heavier currents to be car- 
ried and greater losses. 

Controller—The controller of the three- 
wire system is very simple. It is of the 
standard drum type, designed like a 
street-car controller. It has the field 
and armature resistances in the base, 
making the whole controller very simple 
and compact. 

The advantages of the system described 
in the foregoing may thus be summed up 
as follows: 

First—sSimplicity, not only in the gen- 
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erating plant, but in the transmission 
lines, motors and controller. 
Second—FEfficiency in generating plant, 
_ transmission line and motor. 
Third—Economy in first cost of gen- 
erating plant and transmission lines. 
Fourth—Constant speed regulation 
from no load to full load. 
Fifth—Smoothness of operation in 
changing from one speed to another. 
These advantages are all easily appar- 
ent for work where the motor output is 
the same at all speeds. In such work 
the weights of the motors will be prac- 
tically the same as those on the multi- 
voltage system. But it is recognized that 
in work where a constant torque over a 


wide range of speed is required the multi- - 


voltage system has certain advantages. 
The motor required will be smaller, de- 
pending on the range of speed to be cov- 
ered. However, for the small amount of 
such work that is to be done it is better 
to sacrifice a little in the size of a few 
motors than to introduce the complicated 
generating plant and the expensive trans- 
mission lines necessary for the multi- 
voltage system. Motors running on the 
three-wire system will meet all such re- 
quirements. It is only a question of 
making them large enough. _ 

In cases where it is impracticable to 
have two voltages and a wide range of 
speed is necessary, a double commutator 
motor may be used with excellent results. 
This motor may be built with both ends 
of the armature wound for the same volt- 
age, in which case they will be connected 
first in series, then in parallel, giving 
speed changes corresponding to the speed 
variations on the three-wire system. 
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THE OPERATION OF MACHINE SHOPS 
BY INDIVIDUAL ELECTRIC 
MOTORS.* 


BY R. T. E. LOZIER. 


The individually applied motor is now 
accepted as an established feature of 
every machine shop. The period of care- 
ful investigation, followed by that of 
cautious probation, is passed, and this 
type of power application has now been 
in practical service sufficiently long to 
provide data that can be studied with 
profit. These data enable one to make 
more accurate deductions than were pos- 
sible in the past, and enable those un- 
familiar with the art to undertake its ap- 
plication with greater certainty of re- 
sults. 

From the data that have been collected 
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on power transmission in industrial 
shops, much of which is to be found in 
the transactions of the various engineer- 
ing societies and in the magazines, it ap- 
pears that if a certain maximum horse- 
power is required by all the toole of a 
shop, say, 100 horse-power, it will require 
at least 100 horse-power additional to 
transmit this effective power by belts and 
shafting.. This loss of 100 horse-power 
remains constant whether the effective 
horse-power is reduced or not. This 
means that 200 horse-power must be gen- 
erated. Should these same tools be 
driven by individual motors, instead of 
100 horse-power being required for trans- 
mission only forty-three horse-power is 
required, even if every tool is running; 
but it is found that in the average indus- 
trial shop every tool is not running at the 
same time, some being shut down and 
others operating on lower than maximum 
speeds, thus requiring less horse-power. 
It has been determined practically that 
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in the ordinary manufacturing establish- 
ment the mean effective power is but 
thirty per cent of the total aggregate ef- 
fective power which is required when all 
the tools are running at maximum load. 
This percentage is termed the load-factor. 
In the case of belt-drive there is, then, 
100 horse-power assumed loss for 100 
horse-power effective load; that is, an 
efficiency of 50 per cent. Applying the 
load-factor as above, it is found that there 
is but 30 mean horse-power to use and 
that it requires 100 horse-power to trans- 
mit it, thus giving the real efficiency as 
only 23 per cent. With the individual 
motor drive the loss varies with the load. 
Taking the same load-factor, and assum- 
ing 30 per cent as representing the loss 
incurred by the 30 horse-power effective 
load, there is but 9 horse-power loss 
against 100 horse-power with the belt 
drive. Thus, with individual drive, there 
is generated 39 horse-power, of which 30 
is effective, giving an efficiency of 77 per 
cent against 23 per cent by the shaft and 
belt method. 
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A graphic demonstration of the fore- 
going is to be found in Figs. 1 and 2. 

In a paper read by the author before 
the New York Electrical Society in No- 
vember, 1901, it was shown that assum- 
ing steam power to cost $36, per horse- 
power per year (or 3,000 hours), with 
the shaft and belt system the -power 
would amount to 2 per cent of the cost of 
the establishment’s product. With sub- 
divided motors it would be 1 per cent, 
and with individually driven motors it 
would be something less than four-tenths 
per cent of the cost of the product, so that 
assuming a plant with an output of 
$1,000,000 a year, the following state- 
ment results: 


Method of Drive. oe kaan 
Belts and shafting...| $17.000 | ...... 
Subdivided motors... 8,500 $8,500 
Individual motors... 4,000 13,000 


From such information as the author 
has been able to obtain since that time, 
the above figures are correct. These data 
relate to the average machine shop, and 
not to establishments run under condi- 
tions peculiar to their line of work, and 
which must be put in a class by them- 
selves, the iaw of averages being applied 
to their peculiar conditions. 

Assume that in the average machine 
shop sixty per cent of the motors installed 
are to have variable speeds. These 
variable speed motors will have a rated 
capacity considerably higher than the 
average amount of power they will be 
called upon to supply. Concerning the 
other forty per cent of motors, assume 
that their rated capacity represents the 
exact amount of power that they will con- 
sume—and this assumption is justified 
because their speed is not varied. Of the 
sum of the aggregate rated capacity of 
the variable speed motors and that of the 
constant speed motors, thirty-five per cent 
fairly represents the mean power that all 
of these motors will be required to fur- 
nish, if they are all running at the same 
time. This mean power, of course, varies 
with that percentage which the variable 
speed motors bear to the total installa- 
tion. If the load-factor of thirty per 
cent be now applied, which provides for 
the shut down of tools and reduction in 
the power due to slow speed, it is found 
that the average power that must be pro- 
vided by the generating plant is but 10.5 
per cent or the aggregate rated capacity 
of the individual motors installed. While 
it is true that sixty per cent of the motors 
has a much larger rated capacity than is 
actually required, still this very small 


December 6, 1902 


amount of power required is an evidence 
of the remarkable efficiency of the indi- 
vidual drive system. It can not be as- 
sumed that this 10.5 per cent is the capac- 
ity of the generating plant, because a pro- 
vision must be made for a maximum con- 
dition inasmuch as that percentage rep- 
resents but a mean condition. However, 
the system is so efficient that ample mar- 
gins of, say, 100 or 200 per cent can be 
applied, which may also provide for 
“stand-by” purposes. And yet the pur- 
chaser, by applying his individual motor 
system, comes well within that power 
plant which he would otherwise have to 
supply to meet the mean conditions of a 
belted plant, without providing any 
spares of the latter. The author feels 
that if it were not for the empirical data 
presented time would have been wasted by 
stating an already well accepted fact; 
i. e., that the individual motor drive is 
highly efficient and many times more so 
than the old system of belt transmission, 
or its modification of using belted motors 
in groups. It is not claimed that the latter 
itself has not a sphere of usefulness and 
a large one, the foregoing being merely 
a comparison of the relative economy of 
these different systems. It would not be 
possible to use the individual motor, if 
means were not available for successfully 
varying its speed. 

To control the speed of a motor, it is 
necessary to apply to the armature termi- 
nals a voltage corresponding to the speed 
desired. This can be accomplished in 
several ways: 

The WRheostatic Method—In this case 
the current is generated at any common 
source of supply at a fixed pressure or 
voltage. Before reaching the motor, it is 
passed through a resistance which is ad- 
justed to consume just so much of the 
pressure as will reduce the speed of the 
motor to the point desired. This method 
has three limitations—viz: (a) That if 
the load put upon the motor varies, the 
portion of the voltage consumed in the 
rheostat is altered, and this changes the 
speed of the motor, a thing which may 
not be desirable; (b) the system is ineft- 
cient, because that percentage of the volt- 
age which is consumed by the rheostat 
represents a dead loss; and (c) the di- 
mensions of the rheostat necessary to dis- 
sipate the energy may reach an inconven- 
ient size. Within its limitations, how- 
ever, the rheostat system of control can 
be made very useful. Fig. 3 is a diagram- 
matic explanation of this system. It will 
be seen that the motor can not be reduced 
from its normal speed more than fifty 
per cent, because below that point the 
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fluctuations in speed, due to variations in 
torque, are too great. 

Multivoltage Method—This method 
consists essentially in supplying the 
motor with as many different voltages as 
are necessary to cover the desired range 
of speed. In its simplest form this 
method consists of generators, each ad- 
justed for different potentials. This, 
however, is not necessary, because it has 
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Fig. 8.—RHEOSTATIC CONTROL. 


been found that where several motors are 
involved they will balance up against 
each other in such a way as to divide 
among themselves the full voltage, so as 
to give the respective desired speeds. It 
is, therefore, only necessary to supply the 
main generating plant with a small 
balancer to take up any differences that 
there may be. By dividing the voltage 
at three points, there are six possible 
combinations, which successfully cover 
the full range of speed as far as general 
requirements are concerned. The advan- 
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tages of this system are: (a) That any 
one of the lower steps can be maintained 
constantly and quite independent of 
variations in the torque or load upon the 
motor—this is absolutely essential to tool 
operation; (b) that the system is highly 
efficient; (c)that appliances to control it 


are of very small dimensions and conven- 


ient to operate(see Figs. 4 and 5). 
Special Methods—In this class are to 
be found various methods which have 
been devised to meet the special require- 
ments of some one power application. In 
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this class is to be found the teaser system. 
Fig. 6 has been designed to take care of 
unusually heavy starting conditions, such 
as are to be found in large printing- 
presses. In such cases they can also be 
operated at a very low rate of speed. The 
method consists essentially in employing 
a small motor, which takes current from 
the main source of supply at the full 
voltage. This motor drives a small gen- 
erator wound with large current capacity, 
which it supplies to the main working 
motor when the latter starte, but at low 
voltage, because the speed is very slow. 
It is because of the latter fact, and 
further because it is in service for so small 
a space of time that the apparatus can be 
made small. 

Field Control—The foregoing methods 
vary the voltages applied to the terminals 
of the motor armature. There is a 
method of changing the speed by varying 
the field strength of the motor and in 
that way changing the counter-electro- 
motive force at a given speed electro- 
motive force. This has two limitations: 
(a) the first one met with in practice, 
viz., that as the field of the motor is weak- 
ened it goes farther and farther off from 
its electric balance, and its distress is 
soon evidenced by sparking at the com- 
mutator, due to reaction of the armature 
upon the weakened field; (b) the torque 
will fail, if the field is weakened beyond 
a given point. In a motor designed to 
come fairly well up to the limitations of 
its normal rating, its speed should not be 
increased more than thirty per cent. If, 
however, the motor is large for its work, 
t. e., underrated, according to commercial 
standards, then, of course, its speed can 
be increased until the limiting conditions 
of speed control, as estabished by its 
rating, are again reached. Or if the 
motor is operating at a lower potential 
impressed upon its armature than that of 
its normal rating, its speed may be in- 
creased over a larger range by weakening 
its field. But, generally speaking, it is well 
to understand that field control, while 
most useful within its limitations, can 
not be successfully carried beyond such 
limitations and, generally speaking, such 
limitations represent an increase of not 
more than thirty per cent of the normal 
speed of the motor. It must always be 
remembered that field control increases 
the normal speed of the motor and does 
not decrease it. 

In combination with the multivoltage 
system—which is available for produc- 
ing certain speeds that remain constant, 
even with varying torque, throughout the 
entire range—can be used the rheostatic 
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control for reducing any one of the fixed 
speeds down to the next fixed speed. 
Field control can also be used for increas- 
ing any one of the fixed speeds, up to its 
next graduation. By these means, speed 
increments as finely divided as one pleases 
can be obtained, that will carry the speed 
of the motor from zero to maximum, with 
high efficiencies and practical constancy 
at any one point, despite varying torque. 
The multivoltage is depended upon to 
form the framework of the speed control, 
while the rheostatic and field control sup- 
ply the detailed elaboration, where such 
may be necessary. The multivoltage is 
carried throughout the entire plant, 
usually by two conductors in addition to 
the two main circuits, while the rheostatic 
and field control is applied locally as cir- 
cumstances may require. 

Thomas A. Edison marked an im- 
portant epoch, about seven years ago, 
when in his great ore milling undertak- 
ing he put into operation a principle that 
had long been accepted by him—that ma- 
chinery and equipments were cheaper 
than labor and general expense and that 
it was better to use up your machinery at 
a high rate, if by so doing you materially 
increased your output. 

About four years ago the matter of de- 
termining exactly the speed limitations 
of iron working machinery was taken up 
by a few enterprising engineers and these 
limits have since then been kept in view 
with the greatest amount of success. 
Where before the old thumb rule gov- 
erned, now the slide rule has taken its 
place. While labor was bitterly opposed 
to the principle of the employer inducing 
his operators by additional incentive, to 
work up to the highest efficiency—which 
incentive was withdrawn when that point 
was reached, and their wages, perhaps, 
still further reduced should they fall be- 
hind—they have been led to recognize 
the benefits to be obtained by securing 
to the operator his mean wage, allowing 
him to share in the benefit gained by his 
working up to his normal capacity. These 
methods at present come within two gen- 
eral classifications. I will mention them 
here, because they are pertinent to the 
general subject of variable speed control. 
The first is the premium system, in which 
the law of averages is applied to past 
work and the result is taken as a stand- 
ard for determining what can be done in 
the future. This determined amount is 
generally cut down in order to provide 
for the increased efficiency at which the 
man is supposed to work. Now, if a man 
is able to improve upon that time, he is 
given a pro rata share of the gain. This 
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system is based upon empirical data. The 
other system is more recent and is known 
as the bonus plan. The method is as fol- 
lows: First, the limit of speed and depth 
of the cutting tool are determined, then 
the area to be traversed by that tool de- 
termines the minimum space of time 
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Fic. §5.—EFFIcIENCY AND Loss CURVES FOR 
MULTIPLE VOLTAGE AND RHEOSTATIC CON- 
TROL SYSTEMS. 


in which the tool can traverse it 
at. its maximum cutting speed and 
depth. In making this calculation, it 1s 
assumed that the operator has always 
available the speed that represents the 
maximum limitations of the tool. Sta- 
bility of the machine tool itself, and the 
capacity of the power transmitted to do 
the work, must be carefully considered. 
The operator is given explicit directions 


Fic. 6.—TEASER CONTROL. 


as to the shape of the cutting tool, the 
feeds, speeds and general methods to be 
applied in doing the work and the exact 
time involved in such method is also 
given him. These imstruction cards are 
not only theoretically correct, but state 
conditions that can easily be obtained in 
practice. If the operator succeeds in 
meeting these conditions, he not only re- 
ceives his regular pay, but is also pre- 
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sented with a fixed bonus. With such a 
method of operation as has just been de- 
scribed, the practical operator imme- 
diately recognizes the essential points. 

First—He must have a cutting tool 
that will stand up to the work. 

Second—He must have a motive power 
having a range of speed from which he 
can always select, and, quickly, the speed 
that will produce the results expected. 
This motive power must be able to stand 
up to its work. 

Third—The machine tool must have 
sufficient strength to stand the strains 
that may be put upon it. 

The limit of high-speed operation is 
not to be found in cutting tools, or in the 
ability of motors to successfully do the 
work and to vary their speed, or to the 
motors’ first cost, but is to be found in the 
stability of the machine tool itself, which 
is generally designed to stand the lower 
strains and the smaller powers required 
by the old cutting rates. I have pre- 
pared a table which I believe fairly well 
represents what was possible in the way 
of cutting speeds, four years ago, and 
what can be readily obtained in practice 
to-day, provided the machine tool can 
stand the strain. 


CUTTING RATE—REVOLVING. 


By Old | New 


Material.  |Methods. | Methods.* ne ae ee 
Cast iron...... 20 | 60-80 $ 4 
Forged steel, | 

unannealed..| 12 40-60 3 t 
Steel casting...| 10 | 40-70 è t 


i Velog Novo, Taylor White or First Sterling tool 
steel. 


It is interesting to point out in con- 
nection with this table, that at these high- 
cutting rates a speed range must be pro- 
vided to allow for the variation in the 
material itself and therein the variable 
speed motor, with its large range of easily 
selected speeds, serves a most important 
function. 

The Bickford Drill and Tool Company 
gives some interesting information as to 
progress in increased cutting speeds for 
drills. While two years ago the speed 
ranged from 9 to 188 revolutions and the 
feed ranged from 0.005” to 0.007’, they are 
now enabled to drill a 3” (0 375") hole at 
a feed of 1/6” (0.06") per revolution. 
> 


American Institute of Electrical 
Engineers. 


At the meeting of the board of di- 
rectors on November 21 the following 
names of associates were elected: Cooper 
Anderson, Grafton Wall Appler, William 
Warren Dean, John F. Easterbrook, Frank 
Malcolm Farmer, Clinton Jerome Hixson, 
Ray Herbert Manson, Sidney B. Martin, 
Frederick William Newell, Randolph 
Halliday Nexsen, Jay H. Perkins, Bert 
Ernest Semple, Frank Lord Sessions, 
Sidney Roby Sheldon, Arthur Harlan 
Stephens, Harry Stoddard Williston, 
Frederick Darlington. 
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A New Wire Factory. 

Copper wire is an article of vast im- 
portance in our present industrial condi- 
tions and any news in connection with 
this is always interesting, particularly to 
the electrical trades. 
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Various kinds of insulation are used, ac- 


cording to the purpose for which the wire 
is intended. For dynamo construction, 
the usual insulation is a double or triple 
layer of cotton wound on the wire by ma- 
chinery. Annunciator wire is insulated 
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It is difficult to realize the enormous 
amount of copper that is being consumed 
in this country, the most of it being used 
in electrical applications. In the year 
1901 the total production of copper in 
the United States was nearly 270,000 
long tonsa. The estimated amount of 
copper consumed for the same period was 
over 380,000,000 pounds. 

By far the greater part of the copper 
used in electrical arts is in the form of 
wire, and the manufacture of this ma- 
terial is therefore a business of great im- 
portance. 

Copper wire is manufactured by draw- 
ing down from a rod to the desired size. 
For smaller sizes of wire, the rod is about 
three-eighths of an inch in diameter, and 
is reduced in size by being passed suc- 
cessively through dies, each of which re- 
duces it several sizes. The wire may be 
passed through three or more dies in one 
operation. When this operation must be 
repeated a number of times to bring the 
wire down to the desired size, it is neces- 
sary to anneal it after each drawing. The 
effect of drawing the metal is to harden it, 
which would make it more difficult to 
draw through the next set of dies. The 
dies are merely metal plates with an open- 
ing of the proper size drilled into them. 
After the last drawings the wire may be 
left unannealed, and is then known as 
“hard drawn.” 

For electrical purposes, the wire must 
usually be insulated with some material. 


by a double layer of cotton which is then 
saturated with paraffin to make it water- 
proof. Wire intended for outdoor use is 
covered with some material which will 
withstand the weather, and need not nec- 
essarily have a high insulating value. For 
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contains more or less dirt which must 
first be removed. The process of cleaning 
consists in passing the crude material 
through mills which masticate it and 
wash out the dirt. It is then rolled into 
sheets about twenty feet long and hung 
up to dry. The drying process lasts from 
four to five weeks. After drying, the rub- 
ber is then compounded. This consists 
in adding to the pure material various 
substances, such as whiting, metallic 
oxides, rubber reclaimed from old shoes, 
ete. At this period from one to two per 
cent of flowers of sulphur is added for 
vulcanizing. No chemical reaction takes 
place at this time, and the sulphur is car- 
ried in the rubber as a mechanical mix- 
ture. After compounding, the material 
is passed through the mill and rolled out 
into sheets twenty-eight inches wide and 
from 200 to 300 yards long, of various 
thicknesses, depending upon the size of 
wire to be covered. These long sheets are 
rolled on reels, with muslin in between 
to prevent sticking. The rubber is still 
soft and plastic. 

These long sheets of rubber are cut 
into tape of various widths and pressed 
around the wire to be insulated. 
In this process the tape is laid longitudi- 
nally around the wire and the edges 
pressed together by two inclined rolls, 
which make the joint and at the same 
time cut off the excess of material. When 
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interior wiring, the best grade of insula- 


tion is provided to reduce the risk of fire. 


This usually consists of rubber, of vary- 
ing qualities, covered by a braiding of 
cotton for protection. 

The rubber for insulating purposes is 
secured by the manufacturer in a crude 
state. This is comparatively pure, but 


small wires are to be covered, a broad 
tape may be used, which is folded around 
two or three wires at a time, the whole 
being passed through two grooved rollers 
which cut the sheet apart, leaving each 
wire covered by a thin tube of rubber. 

To protect the rubber, braiding is usu- 
ally applied in one or two thicknesees. In 
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braiding, the wire is passed through 
a machine upon which two sets of bobbins 
are revolving in opposite directions and 
intermeshing with each other. After 
braiding, the wire, which is wound on 
reels, is placed in an oven and heated by 
steam to about 267 degrees Fahrenheit. 
This is the process of vulcanizing, and in 
it the sulphur reacts chemically with the 
soft rubber, forming a harder material. 

Telephone cables are built up of wires 
covered with paper to reduce the capacity 
and spun into cables, which are taped and 
dried and then sheathed with lead. 

Although the process, as described, 
seems simple enough, each step requires 
great care and skill to produce the best 
quality of wire. In this work experience 
is a prime requisite. 

Recently, at Shousetown, Pa., in the 
neighborhood of Pittsburg, the Amer- 
ican Cable and Wire Company has placed 
in operation a fine large wire factory, 
equipped with the most modern machin- 
ery. The main building is 135 feet 
broad by 250 feet long, and has two 
stories. Annexes provide accommoda- 


tions for the power plant and water- 
works. On the first floor is placed the 
rubber mill, which is directly driven by a 
Corliss engine. The rolls are sixty 
inches long and twenty-four inches in 
diameter, these being the largest rolls 
that have ever been used in working rub- 
ber. The colander is twenty inches in 
diameter and forty inches long. 

On this floor are also the cable-making 
machine and machine shop, the oven and 
sheathing machine, as well as the general 
offices. On the second floor are braiders 
and insulating machines, the total equip- 
ment including 400 braiders and twenty- 
five machines for insulating annunciator 
wire and for office wire. The capacity 
of the factory, when fully equipped, will 
be 100,000 fect of rubber-covered wire 
per day, 50,000 feet of annunciator wire, 
50,000 feet of office wire and from 5,000 
to 10,000 feet of 100-pair telephone 
cable. The factory will employ 200 
hands and will use about two tons of 
copper per day. 

The officers are: David Carlin, presi- 
dent; Joseph A. West, vice-president; 
J. E. Powell, treasurer; H. W. Klein, 
secretary; M. W. Wachter, general super- 
intendent. 
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The district office managers of the West- 
inghouse Electric and Manufacturing 
Company, representing all the principal 
cities of the United States, have spent 
a week recently in their usual annual visit 
to the works and offices of that company 
at East Pittsburg. On the evening of 
November 19 a very enjoyable dinner, in 
honor of the visitors, was given at the 
Duquesne Club, at which the engincers 
and executive officers of the company 
were also present. 
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THE PROBABLE FUTURE DEVELOP- 
MENTS IN THE USE OF ELECTRICITY 
ON BOARD SHIPS.* 


BY F. 0. BLAOKWELL. 


The part played now by electric power 
in the design and operation of the latest 
steamships, especially men-of-war, is an 
important one, but it is my belief that 
the future promises for it an even more 
extended use. 

There are three general subjects which 
I propose to discuss, namely: 

The substitution of steam turbines for 
reciprocating engines for driving the elec- 
tric generators. 

The use of alternating-current gener- 
ators and motors instead of continuous- 
current apparatus. 

The operation of all auxiliary ma- 
chinery on ships by electric motors. 

These subjects are, of course, intercon- 
nected, but they do not necessarily have 
to be all considered together. For in- 
stance, continuous-current generators and 
motors may be used with steam turbines, 
and it may still be desirable to drive the 
auxiliaries by motors. 

The steam turbine can not be regarded 
as a general substitute for the reciprocat- 
ing engine, as its speed is too high for 
direct-connection to most machinery or 
for the safe use of gearing. For driving 
electric generators, however, it is ideal. 
Within reasonable limits, the higher the 
speed of electrical apparatus the smaller, 
lighter and more efficient it becomes. 

Compared with the reciprocating en- 
gines and slow-speed generators now used 
in our navy, a turbine plant can be de- 
signed which will have but one-quarter 
the weight and take but one-tenth the 
space. It would also save weight in the 
structure of the ship on account of its 
lightness and freedom from vibration. 

The steam turbine can be used with a 
high degree of superheat (when super- 
heated steam comes into general marine 
use, as it undoubtedly will before long), 
because there are no lubricated surfaces 
in contact with the steam, and a high 
vacuum can be obtained because there are 
no piston-rod packings to leak air. The 
entire absence of lubricating oil in the 
condensed steam is also a great advantage 
to avoid ‘deterioration and foaming in 
boilers. 

The efficiency is very high, especially 
when we consider that it is the actual 
efficiency, including all mechanical and 
electrical losses, there being no such thing 
as indicated horse-power in a turbine. 

The steam consumption of, let us say, 

* Abstract of a payer read at the tenth gereral meet- 


ing of the Society of Naval Architec's and Marine En- 
gineers held in New York, November 20 and 21, 1902, 
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a 300-kilowatt turbo-alternator at full 
load with dry steam at 200 pounds prese- 
ure and 28-inch vacuum would be about 
20 pounds of steam per kilowatt-hour, or 
15 pounds per electrical horse-power- 
hour. The steam consumption at one-half 
load would be about 22 pounds per kilo- 
watt-hour. There is no objection, there- 
fore, to putting in large units and run- 
ning them much of the time under- 
loaded. 

In order to appreciate this it should be 
contrasted with the present reciprocating 
compound dynamo engines, which take 
30 to 50 pounds of steam per kilowatt- 
hour at full load, and 40 to 65 pounds at 
one-half load. It is at least as efficient 
as the main engines at full power and, 
undoubtedly, much better than they are 
at cruising speed. 

Of course it should not be forgotten 
that the average ship dynamo and engine 
now in use are of from 30 to 100 kilowatts 
capacity, and also that the high-speed 
alternator has a higher efficiency than the 
slow-speed, continuous-current generator, 
especially at low potentials when the com- 
mutator brush friction is high. 

After describing the several alter- 
nating-current systems the question of 
periodicity was taken up. The speeds of 
most of the motors on shipboard are low, 
and sixty cycles would call for motors 
having large numbers of poles in most 
cases, which would mean large diameter 
and heavy weight. Twenty-five cycles is 
too low a periodicity for good lighting 
service, and does not give a high enough 
maximum speed for the turbo-alternators 
or the blowers and centrifugal pumps. 

The choice lies between thirty and forty 
cycles, and my preference would be for 
forty cycles which gives a higher maxi- 
mum speed and a rather better range of 
speeds. It is also the lowest periodicity 
that can be used for arc lighting which 
will probably be more used than it has in 
the past. 

The various methods of distribution 
were then described, after which the 
author considered the auxiliaries. Driv- 
ing all auxiliaries, including the feed, cir- 
culating and air pumps by motors, I be- 
lieve to be more efficient and to have many 
advantages over steam operation. 

It is argued because the exhaust from 
the auxiliaries is turned into the feed- 
water heaters and distilling apparatus, it 
makes no difference how much steam is 
consumed by them. 

This is true to a certain extent, but the 
energy lost by leakage and radiation in 
the piping and cylinders can not be re- 
covered. The hot steam pipes to the 
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auxiliaries are most objectionable in them- 
selves, and a source of constant trouble 
in service. The auxiliaries are much less 
efficient when they are operated only oc- 
casionally or at less than their full ca- 
pacity, when the ship is running at cruis- 
ing speed or in port. The mechanical 
efficiency of the small engines is also very 
poor. 

When the auxiliaries average 150 
pounds of steam per indicated horse- 
power-hour, as they did on the U. S. S. 
Minneapolis, it means that one and one- 
half per cent of the heat energy of the 
steam is converted into mechanical power. 

By using motor-driven auxiliaries, the 
oil which is introduced into the feed- 
water by reciprocating engines is also 
done away with and the resulting 
troubles with boilers avoided. 

The combined mechanical and elec- 
trical losses in the generator, motor and 
electrical transmission can be less than 
twenty per cent. 

With the steam economy in the turbo- 
alternator of fifteen pounds per horse- 
power-hour, this gives a steam consump- 
tion for the motor-driven auxiliary of 
eighteen pounds or about one-eighth that 
of the Minneapolis auxiliaries already re- 
ferred to. 

In order to have a basis of figuring I 
have assumed that the U. S. S. Con- 
necticut and Louisiana will be equipped 
with steam turbines and alternating ap- 
paratus for driving all the auxiliaries. 
These battleships were authorized by the 
last Congress, and are being built at the 
Brooklyn Navy Yard and at Newport 
News. They are to have a trial displace- 
ment of 16,000 tons, a speed of eighteen 
knots, and main engines of 16,500 horse- 
power. 

The specifications for the Connecticut 
and Louisiana now call for two separate 
power plants, each containing four 100- 
kilowatt generating sets. In order to take 
care of the other auxiliaries which the 
specifications did not contemplate oper- 
ating by electric power a larger plant is 
required, and at the same time larger and 
fewer units can be used, which is per- 
missible because of the high steam econ- 
omy of the turbine on partial loads. 


The total nominal capacity of all the 


auxiliary apparatus is 2,500 horse-power. 
Of this not more than 800 horse-power 
could possiblv be in full operation at one 
time even when in action and going at 
full speed, and not more than 400 horse- 
power under ordinary cruising conditions 
or in port, not including the anchor wind- 
lass. 

The electric power must be divided 
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into two separate plants, each large 
enough to supply the maximum load of 
the entire ship. I would divide each 
plant into two units of 300 kilowatts 
each. The four steam turbines and gen- 
erators would therefore each have a rated 
capacity of 400 horse-power with an over- 
load capacity of 600 horse-power. The 
use of four units instead of eight will 
much simplify the electric installation. 

The proposed four 300-kilowatt units 
would certainly not weigh more than 
one-half as much or take more than one- 
third the space of the eight 100-kilowatt 
engines and generators which are to be 
installed. 

Assuming that the new standard gen- 
erator potential of the navy (125 volts) 
will be used for lighting, and that the 
lamps will be connected between the 
neutral and one line, the potential be- 
tween the three-phase lines will be 220 
volts. This gives a single-phase, low- 
potential wiring system without intro- 
ducing any complications and a higher 
pressure power system. By grounding 
the neutral, the strain on the insulation 
might be limited to 125 volts, but I hardly 
think this necessary, as 220 volts is not a 
high enough potential to cause any 
trouble. 

I believe the lighting regulation of a 
large marine power plant of this char- 
acter, notwithstanding the much greater 
motor load proposed, can, by means of 
the automatic devices now perfected, be 
kept much more constant than in existing 
continuous-current marine practice and 
permit the use of three watts per candle- 
power lamps instead of the low-efficiency, 
four-watt lamps now generally employed. 
This would mean a saving of twenty-five 
per cent in the cost of power for lighting. 

The present system of turret turning, 
in which the speed of the motor is regu- 
lated by varying the field strength of a 
continuous-current generator, gives such 
perfect control over the training of guns 
that it can hardly be improved upon; but 
I would suggest that the same method of 
control be adopted for elevating and de- 
pressing the guns. By keeping the gun 
constantly aimed at the target, regardless 
of the motion of the ship, it could be fired 
the moment the breech was closed and the 
rapidity and accuracy of fire greatly in- 
creased. 

The long line of piping required to 
operate the steering gear by steam is most 
objectionable, as it heats up the ship and 
cuts through the water-tight compart- 
ments. It is also inefficient on account 
of the constant condensation in the pipes, 
which must be large enough to carry the 
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maximum load, although the average load 
is very low. 

This is another case where continuous 
current has decided advantages. The 
steering engine is constantly starting and 
stopping, and will take 100 horse-power 
at times, so that any method of control 
which requires the making and breaking - 
of heavy currents is objectionable. 

A modification of the variable potential 
control used for the turrets, in which only 
a small field current passes into the con- 
troller, would be best for electric steering. 

Hoisting with induction motors pre- 
sents no difficulties. The continuously 
running hoists would be driven by con- 
stant speed motors. The cable hoists 
would have variable speed motors, permit- 
ting the hoist to be started gradually and 
run below synchronous speed. 

The speeds of blowers could be much 
increased over those now used, especially 
with alternating motors. Higher eff- 
ciencies and much reduced weights of 
both motors and blowers could be ob- 
tained by increasing the revolutions and 
reducing the diameters. 

In conclusion, I would say that I think 


the steam turbine is the coming method 
of driving generators. 

Its rotary motion, light weight, small 
size and high efficiency at all loads make 
it particularly suitable for marine use. 

Alternators are best adapted to be 
driven by high-speed turbines, but alter- 
nating current has both its merits and de- 
merits. For transmitting power poly- 
phase current is most economical, and the 
induction motor for constant speed can 
not be equaled for simplicity of con- 
struction and ability to stand hard usage. 
It does not, however, permit of as eco- 
nomical or exact speed regulation as a 
continuous-current motor, although there 
are possibilities of the development of an 
alternating commutating motor which 
will meet these requirements. 

As the majority of motors on ship- 
board run intermittently at variable 
speed, the selection between continuous 
and alternating current should only be 
made after thorough investigation. 

As to the more extended use of elec- 
tricity for all purposes I have no doubts, 
It permits the concentration of the gen- 
eration of power in one place and its easy 
distribution over any distance and its 
divisibility into small or large amounts. 

The electric motor is efficient, reliable 
and clean. Its convenience and the ease 
with which it can be controlled make it 
suitable for every kind of service. Its 
universal adoption on shipboard will in- 
crease the economy of the ship, either 
making the coal supply more effective or 
giving increased weight applicable to 
guns or armor. But more important 
still, it will permit quicker and more 
accurate work with each piece of mechan- 
ism, and, therefore, adds to the efficiency 
of every man in the ship’s crew. 
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The Western Ohio Railway. 


E.ngineering Features of a High-Speed Electric Road. 


By D. W. Pell, Superintendent of Construction. 
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HE Western Ohio Railway Company 
operates at the present time forty- 
seven miles of road and has under 

construction sixty-four and one-half miles 
more. The portion of the line now in 
operation begins at Lima, in Allen 
County, Ohio, runs south from Lima to 
Cridersville and Wapakoneta, west to St. 
Mary’s, south from St. Mary’s to New 
Bremen and Minster, and finally west 
from St. Mary’s to Celina. 


POWER-HOUSE. 


The main power-house is located at St. 
Mary’s. The building is of brick and 
concrete, no building stone whatever being 
used in its construction. The general 
dimensions are as follows: Extreme width 
104 feet, extreme length 248 feet, width 
of boiler room 45 feet and width of en- 
gine room 52 feet. The floor level of the 
boiler room is 12 feet lower than that of 
the engine room, and under the latter 
there is a 12-foot basement. This base- 
ment will be used, when the plant is com- 
pleted, as a stationary transformer room. 
The engine room floor consists of stcel 
“T”-beams with brick arches filled in be- 
tween with concrete. The roof over the 
entire building consists of flat steel 
trusses carrying three-inch tile, with a 
four-ply asphalt and gravel covering. The 
engine room is supplied with a twenty- 
five-ton Chisholm & Moore, hand-power 
traveling crane. 
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TRANSVERSE SECIION OF POWER Sration, 


The maximum capacity of this station, 
according to the present plans, will be 
4,000 kilowatts. Just now, however, only 
two 400-kilowatt machines are installed, 
and foundations have been completed for 
two 750-kilowatt generators, which will 
be erected and placed in operation this 
coming fall. The engines are of the C. & 
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G. Cooper, horizontal, cross-compound, 
condensing type with Corliss valve gear, 
and were designed for parallel operation 
on alternating-current, three-phase work, 
with a guaranteed regulation of one per 
cent. 

The boiler equipment consists of eight 
Stirling boilers of a total capacity of 
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plant is located in the centre of the main 
boiler room and contains all of the feed 
pumps, feed-water heaters, circulating 
pumps, vacuum pumps and condensers for 
the entire plant. The water supply is 
taken from the feeder of the St. Mary’s 
reservoir, and is brought about 3,800 feet 
through a twenty-four-inch pipe. The 
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PLAN OF POWER SraTIoNn oF WESTERN Onto RAILWay, ST. Mary's, OnO. 


6,000 horse-power. These boilers are 
equipped with flat grates and are each 
supplied with independent-guyed steel 
stacks, each stack being forty-eight inches 
in diameter and eighty feet high. The 
boilers are all hand fired, coal being sup- 
plied directly in front of the fire doors by 
a Hunt industrial railway system, con- 
sisting of a narrow-gauge track with turn- 
outs, track, scales and steel cars, each 
having a net capacity of one ton. The coal 
is shoveled directly from these small cars 
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WESTERN Ono RAILWAY, St. Mary’s, Onno. 


into the boiler furnaces. The grate bars 
are all of the well-known herring-bone 
type, with half-inch opening. The fuel 
burned is West Virginia semi-bituminous 
“run-of-mine,” which has been found to 
be the most economical for this particular 
plant. 


The pump and condenser room in this 


thirtv-inch Worthington elevated injector 
condenser includes an eight by sixteen by 
twelve-inch rotative, dry, vacuum pump 
and two Worthington circulating pumps, 
either of which will be of sufficient ca- 
pacity to operate the entire plant. The 
main steam header consists of sixteen- 
inch heavy, lap-welded, steel pipe made 
up in sections with pressed steel flanges 
shrunk on and then turned and faced. 
The feed and blow-off pipes, including 
fittings, are all of extra Crane patterns, as 
are all valves. Valves over eight inches 
in diameter are by-passed. All valves and 
fittings over three inches in diameter are 
flanged, the flanges being tongued and 
grooved. The main steam-header is car- 
ried on a specially designed, cast-iron 
roller frame, one end resting on the rear 
of the upper walls of the boiler setting, 
and the other being built into the brick- 
work of the division wall between the 
boiler and engine rooms. The feed- 
piping is suspended from the roof trusses 
by long “I”-bars having turn-buckles in 
them to allow for adjustment and varia- 
tions of height. All feed valves are ar- 
ranged to be controlled from the boiler- 
floor line, as are, also, all drips, gauge- 
cocks, water gauges, water columns, blow- 
off pipes and drains around the boilers. 
GENERATORS. 

The electrical apparatus is furnished 
by the Westinghouse Electric and Manu- 
facturing Company. The main gener- 
ating units are direct-connected to their 
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several engines, and each of the two units 
now in operation is of 400-kilowatt ca- 
pacity. The machines are of the revolv- 
ing-armature type, and since they run at 
100 revolutions per minute and have 
thirty poles, they deliver current at 3,000 
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twenty-five miles of the feeder system of 
the line. The rotary converters in the 
other substations are all of the Westing- 
house type and of 200-kilowatt capacity. 
The armature winding of the rotary con- 
verters is similar to that of ordinary di- 
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Two 400-KILOWATT THREE-PHASE AJ TERNATING-CURRENT ENGINE-TYPE ALTERNATORS, 
400 VoLTs, 100 REVOLUTIONS PER MINUTE. 


alternations. The armatures have three- 
phase windings for a normal output of 
400 kilowatts and are guaranteed to de- 
liver 57% amperes each per terminal at 
400 volts, with a non-inductive load. 
These generators are separately excited 
and require for excitation when the arma- 
ture is delivering its full-rated current, 
ninety amperes at 100 volts. The 750- 
kilowatt generators are designed for a 
speed of ninety-four revolutions per min- 
ute, being thirty-two-pole machines of the 
revolving field type. The normal output 
of these machines at 750 kilowatts will be 
1,083 amperes per terminal at 400 volts, 
three-phase, with a non-inductive load, 
and at this load they will require 150 
amperes at 100 volts for excitation pur- 
poses. ‘Throughout the armature spider, 
core and winding, large ventilating ducts 
have been provided which permit a free 
circulation of air during operation. For 
exciting the main generators, there will 
be two units, both steam driven and of the 
Westinghouse type, the generators of 100- 
kilowatt capacity and operating at 125 
volts and 200 revolutions per minute, 
being direct-connected to two thirteen by 
twenty-two by thirteen-inch Westinghouse 
compound engines. 

The main power-house contains, also, 
a substation—that is, a portion of the 
low-potential current from the main gen- 
erators is carried to two 400-kilowatt 
rotary converters supplying approximately 


rect-current generators, but it is tapped 
at certain points from which leads are 
carried to collector rings at one end of the 
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rotary converters operate at a speed of 
500 revolutions per minute, and deliver 
333 amperes at 600 volts. For starting 
a small induction motor is permanently 
mounted on the same shaft with the 
armature. 


SWITCHBOARDS. 


The engine room at the power-house 
will contain two switchboards, a main 
generating board containing eleven panels 
and an alternating-current board of nine 
panels, upon which will be mounted the 
high-tension switches for all outgoing 
transmission lines. These switchboards 
are all of blue Vermont marble, and are 
equipped with the bus-bars and cables 
necessary for the proper handling of the 
apparatus in the station. All instruments 
on the boards are of the Westinghouse, 
long-scale, dead-beat type. 

The step-up stationary transformers, 
which are located in the basement, are of 
the oil-cooled type. There will be seven 
of 400-kilowatt capacity, transf rming 
the current from 390 to 33,000 volts. 
From the transformers, lead-covered, 
single-conductor cables will be led up the 
south wall of the building to the high- 
potential circuit-breakers, of which there 
will be nine of the Westinghouse type 
mounted on a wooden framework. 


PARTIAL VIEW OF BoILER Room, PoweEr-Hovuse, St. Mary’s, OHIO. 


staff, while the ordinary direct-current 
commutator is at the other end. The 
ratio of conversion, alternating current 
to direct current, is about 0.62. These 


SUBSTATIONS. 
The substations along the route will 
be seven in number and will be located 
as follows: Rawson, Beaver Dam, Lima, 
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Wapakoneta, Anna, Sidney and Locking- 
ton. The substation buildings will be 
of the general construction shown by the 
accompanying drawing. They will be of 
brick, with thirteen-inch walls above the 
foundation line, the coping being covered 
with cement. ‘The floors in all substa- 
tions are to be of concrete, as are also the 
transformer pits. 

In addition to the substations men- 
tioned, there will be a portable sub- 
station mounted on a car. This car will 
be twenty-seven feet long, eight feet ten 
inches wide and ten feet six inches high 
from the top of the rail. The equipment 
includes one 200-kilowatt rotary con- 
verter; three 150-kilowatt step-down 
transformers; three “low equivalent” 
lightning arresters; three fuse-switch 
circuit-breakers with barriers, and one 
three-panel switchboard, including an 
alternating-current, rotary converter 
panel, direct-current, rotary converter 
panel and direct-current feeder panel. 

TRANSMISSION LINES. 

The high-tension line from Wapakoneta 
to St. Mary’s is carried on forty-five-foot 
poles, the top of the poles being arranged 
for three sets of 33,000-volt lines. At 
Wapakoneta one set turns off south and 
supplies the substations at Anna, Sid- 
ney and Lockington. The other two sets 
continue north as far as Lima, one set 
supplying Wapakoneta and Lima and the 
second set supplying Beaver Dam and 
Rawson. The transmission cables them- 
selves are all carried on steel pins with 
wooden tops and Locke No. 507 porcelain 
insulators. The cross-arms are of long- 
leaf yellow pine, fastened to the pole with 
two one-half by thirteen-inch carriage 
bolts. All the high-tension lines are com- 
pletely spiralled every mile, each set being 
spiralled on a direction opposite to the 
adjoining one, thus keeping the same 
phase feeders on the two pins next to the 
pole on each side. 

CARS. 

The first eight cars on this road were 
built by the G. C. Kuhlman Company, of 
Cleveland, and comprise five passenger 
coaches and three combination passenger 
and express coaches. The cars are forty- 
two feet six inches over all and eight feet 
eight and one-half inches wide. The car 
bodies are mounted on Peckham No. 
14AX trucks, with spoke-wheels thirty- 
three inches in diameter, two and three- 
quarter-inch tread, with one by one-inch 
flange. The electrical equipment consists 
of four Westinghouse No. 56 railway 
motors with K14 controllers. All cars 
are double-ended and are geared up to a 
maximum speed of forty-eight miles per 
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hour with a gear ratio thirty to fifty-two. 
All axles are five inches in diameter and 
the motors are mounted on the trucks 
with nose suspension. Straight air- 
brakes are used and each car is supplied 
with an independent motor-driven com- 
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and with the same equipments as those 
furnished by the Kuhlman Company. 
ROAD-BED. 
The road-bed on the first forty-seven 
miles of this property is of standard in- 
terurban railway construction, consisting 


OVERHEAD CROSSING, WESTERN Oa8IO RAILWAY, OVER TRACK oF CuHicaGo & ERIE RAILROAD. 


pressor mounted on a dust-proof box on 
the under side of the car. The Niles Car 
and Manufacturing Company, Niles, 
Ohio, now has an order from the Western 
Ohio Railway Company comprising 
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Forty-FrvE-Foot POLE LINE CARRYING BOTH 
TROLLEY AND TRANSMISSION CIRCUITS. 


twenty-four passenger coaches, each forty- 


four feet ten inches long over all and 
cight feet nine inches wide. These 
coaches will have standard “I’’-beam 
framing for the floor sills and will be 
equipped and mounted on the same trucks 


of sixty-pound steel rails thirty feet in 
length laid on five by seven by seven-inch 
ties. The bonds are of the American 
Steel and Wire Company’s “Crown” type. 
The road-bed is heavily ballasted through- 
out with rock crushed to one and one- 
half-inch ring gauge and screened, and 
is from eight to twelve inches in thick- 
ness under the ties. This ballast is car- 
ried out six inches beyond the ends of the 
ties and carefully shouldered and sloped 
to provide ample drainage for the road- 
bed proper. The entire line is built upon 
private right of way. The maximum 
grade on the line now operating will not 
exceed two per cent, except at points 
where the line crosses over the main lines 
of steam roads. The road-bed on the bal- 
ance of the property, which is now being 
constructed, will be of very heavy con- 
struction, consisting of ties six by eight 
by eight inches, placed two feet on centres, 
and laid with seventy-pound “T”’’-rails in 
thirty-foot lengths. The bonds are to be 
the American Steel and Wire Company’s 
solid terminal type, which are to be 
placed by an hydraulic compressor. The 
grades on extensions, as well as on curves, 
are to be carefully looked after and elimi- 
nated wherever and whenever it is possi- 
ble to do so, making the route practically 
an air line. 


OVERHEAD CONSTRUCTION. 

The poles on this line are all of Michi- 
gan cedar, thirty-five and forty-five-foot 
lengths, with seven-inch tops. All cross- 
arms have been deeply gained in the pole 
and fastened by machine and carriage 
bolts instead of the customary lag screws. 
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The brackets used are of the rigid type, 
with Ohio Brass Company’s hangers. All 
ears are of the twelve-inch semi-cylinder 
type, soldered in position. The poles are 
all thoroughly guyed and braced on all 
curves, and it has been the aim to make 
the overhead line substantial in order to 
stand the high speed of heavy railway 
cars. The trolley wires are of the round 
type, there being two in number, of 00 
capacity each. Above the trolley is 
strung a 211,000-circular-mil feeder, car- 
ried on a cross-arm twelve inches above 
the trolley bracket. On these same cross- 
arms, over the entire route, are carried 
the telephone lines, there being an iron 
box telephone in a wooden booth at each 
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ARE FISHES KILLED BY LIGHTNING? 
BY DR. JOHN TROWBRIDGE. 


In a late interview with a reporter I 
remarked upon the difficulty I had in 
making sparks of great length strike the 
level surface of water, and I expressed 
the belief that lightning rarely strikes 
the level surface of the sea. Indeed, this 
reluctance of electric sparks to striking 
from a point or an extended surface to a 
plane has long been known. When clouds 
are very low lightning may strike the sea. 

I have received many letters from ob- 
servers who are positive that they have 
seen lightning strike the sea or large 
bodies of water; moreover they bring for- 
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turnout, where all cars must report. This 
telephone system is carried into the gen- 
eral offices of the company at Lima, where 
the despatcher is located, so that he is 
constantly in communication with all of 
the cars on the system, as well as the 
power-house and substations. 

The portion of the road now in opera- 
tion traverses the Lima-St. Mary’s oil 
fields, which are among the heaviest oil- 
producing districts in the country. It 
also traverses a rich farming territory 
and the prospects for freight on this road 
are very bright. The rate of fare charged 
is approximately two cents per mile and 
the run from Lima to Minster, a distance 
of 36.8 miles, is being made in one hour 
and forty-six minutes, including all stops. 
Gps 

New York Electrical Society. 

At the 228th meeting of the New York 

Electrical Society, held Tuesday evening, 


November 25, the following members were 
elected: W. A. Belden, Thompson D. 
Harbinson, J. O. Sinkinson, M. B. Foster, 
Leon E. Schmielsew, W. C. Andrews, 
Charles R. Pratt, Harold Melbin, E. R. 
Conrad and A. Frederick Collins. 


ward the evidence that fishes were seen to 
float with their bellies upward, having 
been killed by the lightning shock. 
However it may be in regard to the ac- 
curacy of the observation of the point of 
striking of the lightning, I think that 
the evidence of the death of the fishes 
does not bear upon the question of light- 
ning striking the sea. It is well known 
that fishes are killed by the concussion 
due to the explosion of charges of dy- 
namite and to the reports of cannon. The 
explosion accompanying the manifesta- 
tion of lightning is probably the cause of 
the death of the fishes and not the elec- 
trical shock. One can calculate that the 
difference of potential between the back 
and the belly of a fish in a large body of 


water, like a lake or a sea, taking into ac-. 


count the extremely small resistance of a 
great sectional area of water between 
which the fish swims, must ‘be too small 
to shock the fish. 

Cambridge, Mass., November 19. 
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Electrometallurgical Problems. 


In a series of papers in the London 
Electrical Review, Mr. A. A. Beadle dis- 
cusses methods of producing and refining 
gold and silver. Gold oceurs almost ex- 
clusively as native metal and the ores mav 
be divided into several classes. Those 
known: as free milling which, when finely 
crushed, give up the bulk of the gold 
when passed over amalgamated plates. 
The refractory ores will not yield to the 
above treatment and must be treated by 
cyaniding or chlorination. The only known 
mineral form of gold is the telluride, the 
compound of gold and tellurium. The 
only application of electricity to the 
free milling ore is that due to Malloy, 
which was intended to prevent the sicken- 
ing or oxidizing of the amalgam. Mer- 
cury was used as a cathode in dilute 
sodium sulphate, and the small deposit 
of sodium made by the current is suffi- 
cient to keep the surface bright. Many 
methods have been devised for elec- 
trolyzing ore directly, but none has been 
successful. The most satisfactory meth- 
ods are those in which the ore is treated 
with a very dilute solution of potassium 
cyanide, which has the property of dis- 
solving out the metallic gold. The solu- 
tion must be extremely weak and time 
allowed to extract the metal. After the 
metal is secured in solution, there are sev- 
eral methods of depositing this. Siemens 
& Halske use iron anodes and lead 
cathodes, cupelling the latter after a suffi- 
cient deposit of gold has been obtained. 
Andreoli oxidizes the lead plates so that 
the gold deposit strips off the sheets. 
Cowper-Coles used aluminum cathodes. 
The gold may be deposited while passing 
the solution over zinc shavings, but this 
is satisfactory only when the cyanide is 
comparatively strong. Telluride ores are 
difficult to treat. If they are roasted, 
some of the gold is volatilized, and they 
are soluble only with difficulty in potas- 
sium cyanide. There are but few elec- 


trical processes for extracting silver from 
the ore, although it would seem that elec- 
trical precipitation might offer several 
advantages, principally on account of the 
purity of the deposit. The author de- 
scribes briefly some of the metallurgical 
processes in use for reducing silver ores, 
and then passes to a descrintion of the 
Moebius process of refining silver. In 
this process, silver is deposited from a 
solution of its nitrate by a heavy current, 
and comes down in the form of loose erys- 
tals, which are brushed off the cathode 
and caught on muslin trays. The process 
is very satisfactory and is widely used. 
Fused electrolysis is in no way applicable 
to the winning of silver from the average 
silver ore. 
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Magnetic Resistance of a Stretched Bar. 

The behavior of an iron bar when mag- 
netized and subjected to a tensile stress 
has been studied by M. Fraichet. The 
bar was surrounded by two coils, one of 
which carried the magnetizing current 
and the other served as a test coil, being 
connected to a galvanometer. When the 
bar is stretched some of the fibres will 
give way sooner than others, so that they 
break one at a time. Whenever a fibre 
breaks the galvanometer is deflected, 
showing a change in the flux. The ex- 
tent of the swing of the galvanometer 
indicates the size of the fibre which gave 
way. Immediately after the break, non- 
fibrous iron flows into the crevice, closing 
this up and allowing the flux to regain 
somewhat its normal value. The more 
fibrous the metal, the more marked its 
behavior. It is not noticed when a bar 
of hard-tempered steel is tested, as this 
has no fibre. Here the flux changes grad- 
ually until fracture takes place. This is 
also true of any bar that has been 
stretched beyond the elastic limit. The 
elastic limit may be defined either as the 
limit for the fibrous or the non-fibrous 
material. The two limits usually lie 
close together and are near the mechan- 
ical limit found from the testing machine, 
though some qualities of iron, such as 
puddled iron, show deflections of the gal- 
vanometer as soon as the stress is applied. 
—Comptes Rendus (Paris), October 27. 


A 
New Smelting Pliant at El Paso, Tex. 


This is a description, by Mr. C. W. 
Arthur, of one of the largest and best 
equipped smelters in the world. It has 
been built to replace the old plant, which 
was totally destroyed by fire about a year 
ago. The plant, although enormous in 
capacity, is very compactly built, occupy- 
ing not more than nine acres. The capac- 
ity at present is 40,000 tons of ore per 
month. Electrical apparatus and meth- 
ods have been adopted wherever possible. 
The machine and forge shops are briefly 
described. To the west of these is the 
power-house, which furnishes the motive 
power for almost everything about the 
plant and the neighboring town. This is 
a large building with a steel roof and an 
iron floor, and contains four large Cor- 
liss engines of the cross-compound con- 
densing type, aggregating 2,000 horse- 
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power. Here there are two gener- 
ators of 500 kilowatts, two of seventy- 
five horse-power each, and one for 
2,000 lights. Nearly all of the ma- 
chinery is directly connected to motors. 
The pumping plant is very complete. 
All the pumps are in duplicate and are 
operated hy motors. There are nine fur- 
naces at the mill, seven for lead and two 
for copper. All of the material used in 
charging is carried to the top of the fur- 
nace by electric trolley cars of eight tons’ 
capacity. The third-rail system is used 
for operating these. These cars pass be- 
neath the freight cars containing the 
material or under the storage bins. They 
are then passed to a hydraulic elevator, 
and, after being raised to the top of the 
furnace, are run over an electric road 
to any designated hopper. The sampling 
mill is fitted with small roller mills, oper- 
ated electrically. The pumping plant is 
situated at some distance from the mill, 


-and the water is stored in elevated tanks 


and five reservoirs.—Mining and Scien- 
tific Press (San Francisco), November 15. 
a 


The Electric Installation of the Hydro- 
electric Company of Fure and 
Morge. 


This company has erected a generating 
plant thirteen kilometres from Grenoble, 
at the junction of the Drac and Ro- 
manche rivers, and from here distributes 
the power generated to numerous substa- 
tions along the valley to Fure and Morge. 
The River Drac which feeds the turbines 
is exceedingly capricious. The flow of 
water varies greatly, and has been as low 
as 30 cubic metres per second and as 
high as 700 cubic metres per second. 
The intake canals and waterworks are 
very complete and handle this extreme 
variation without difficulty. The water 
is carried to the power-house in a pipe 
3.3 metres in diameter and 4,600 metres 
long, 2,100 metres of which are concrete, 
the remaining part being of soft steel. 
As the mass of water moving in this is 
very great, it was necessary to prevent 
shocks which would arise when the flow 
was changed at the station. With this 
object in view, three stand-pipes have been 
erected at different points of the pipe, the 
smaller of these being made of concrete, 
9 and 20 metres high, respectively. The 
third stand-pipe is placed near the sta- 
tion and is built up of boiler plates, and 
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is 35 metres high and 3.3 metres inside 
diameter at the base, tapering to 1.4 
metres at the summit. This is placed at 
the far end of the forebay. Within the 
station there are five generators coupled 
directly to the turbines. These have a 
speed of 300 turns per minute and give 
3,000 volts at fifty cycles, three-phase. 
Each group has a capacity of 1,350 horse- 
There are, in addition, two small 
turbine sets driving 150-horse-power ex- 
citers. The pressure, before leaving the 
station, is raised by means of transform- 
ers to 26,000 volts. There is one trans- 
former for each generator. These trans- 
formers are of the three-phase type, hav- 
ing three cores. ‘The switchboard is 
divided into three parts. The first con- 
tains all the measuring instruments, and 
is placed on a balcony overlooking the 
dynamo room. The second section of the 
switchboard contains the switches and in- 
terrupters, both for the transformers and 
generators. This is placed directly be- 
neath the balcony. The third section is 
mounted behind the first board, and. 
contains the switches and interrupters 
for the high-tension circuits and, in 
general, all the apparatus for this 
high pressure. The high-tension lines 
leave the station through glass tubes in- 
serted in the wall. They are then car- 
ried on metal poles by means of glass in- 
sulators. The poles are about fourteen 
metres high and will carry, ultimately, 
twenty wires. The wires are arranged 
so that there is a distance of twenty centi- 
metres between any two of one circuit. 
The poles are placed sixty metres apart. 
At the substations a substantial house is 
provided for the transformers. Here the 
pressure is reduced to 2,000 or 1,000 volts 
for local distribution. In some cases the 
pressure is reduced directly from 20,000 
volts to 120 volts. The output of the 
station is used principally in factories. 
The price varies from 150 francs per 
horse-power-year of twenty-four hours 
per day to 125 francs per horse-power- 
year for twelve-hour daily service. This 
is considerably less than the cost of steam 
power in that locality —JL’Industrie 
Electrique (Paris), November 10. 
a 

An Indicating and Registering Wattmeter. 

This is a description, by M. A. Bain- 
ville, of a new type of wattmeter brought 
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out by the Olivetti Company, of Ivrea, 
Italy. A feature of this instrument con- 
sists in the method of recording the read- 
ings. This is effected by a small motor 
which is started or stopped or run in the 
opposite direction, according as the 
power to be measured rises, remains con- 
stant or decreases. The instrument con- 
tains a pair of series coils, within which 
is placed a small pair of pressure coils. 
The latter can move slightly on a spindle. 
Attached to this spindle is an arm which 
opens or closes the circuits, depending 
upon its position. To the other end of 
this arm a yoke is attached to a spiral 
spring. When the power transmitted 
through the wattmeter changes, the small 
movable coils are deflected. This makes 
a contact with one of the circuits just 
mentioned, and in this way starts a 
small motor, which, through a worm 
gear, coils or uncoils the spiral spring 
mentioned above, and at the same time 
shifts the recording pen. The motor con- 
tinues to run until the tension on the 
spring is sufficient to bring the movable 
coils back into a position where the mo- 
tor circuit is opened. At this instant the 
motor ceases to run and the position of 
the pen remains fixed until a further 
change of power causes it to be shifted. 
The recording pen traces a record on 
paper moved by suitable drums and 
clockwork. A scale and pointer serve 
to make the instrument direct-reading, 
as well as recording. By replacing the 
series coil with a second pair of poten- 
tial coils, the instrument is converted 
into a voltmeter. As the shifting of the 
recording pen is effected by a motor, no 
work is done by the moving coils, so that 
the sensibility of the instrument can be 
very great. The article shows a number 
of types of motor, with details of their 
construction.—L’Electricien (Paris), No- 
vember 8. 
A 


A Supplement to Lieutenant Solari’s Re- 
port on ‘the Radio-Telegraphic Ex- 
pedition of H. I. M. S. Carlo 
Alberto.’’ 


In this article Mr. Nevil Maskelyne 
gives an account of the effect of the 
messages sent out from Poldhu on his 
station. This station was located at 
.Porthcurnow, Cornwall, for the purpose 
of signaling to vessels now being fitted 
for wireless installations, and the author 
personally superintended the erection of 
this station and, last August, pending 
the erection of the mast, set up a scaffold 
pole carrying a diminutive collecting cir- 
cuit in order to make preliminary tests 
and adjustments. At once he began to 
receive signals and messages in the Morse 
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code. These signals did not continue all 
day, but at certain regular times. At 
each quarter of an hour they began, and 
continued for about ten minutes. There 
was a definite plan of working, the sig- 
nals commencing with a certain call. This 
was followed by about 200 repetitions of 
the letter S, next a small item of news, 
and finally a signature. Copies of the 
original slips are reproduced in this 
article. As Poldhu was about eighteen 
miles away, the supposition was that these 
signals came from that point, and the 
call and signature lent weight to this 
opinion. As the apparatus installed in 
this station was not fitted with Marconi’s 
syntonic apparatus, the supposition was 
that no attempt at syntony was being 
made at the Poldhu station. A question 
was raised why this was not done. After 
erecting the mast and a full-sized collect- 
ing circuit, the problem presented was 
not how to intercept messages from 
Poldhu, but how to deal with their 
enormous excess of energy. This was done 
by relaying the receiving instrument 
through land lines to the station in the 
valley below, and all of the Poldhu sig- 
nals were sent to his house throughout 
the night and day. At one time, when 
the receiving instruments were behaving 
in a most peculiar manner, examination 
showed that two messages were being sent 
simultaneously, and a careful study of 
the record revealed the fact that this was 
due to the superimposing of a series of 
dots upon a regular message. By a suitable 
choice of capacity and inductance the two 
scts of signals were separated, and are 
reproduced in this article. The inference 
drawn from this is that the signal is in- 
tended to prevent any station nearer than 
the vessel intercepting the message. It 
is stated that a number of signals which 
were received by the Carlo Alberto so 
successfully were repeated again and 
again before the vessel succeeded in re- 
cording them. It is further stated that the 
records at the Porthcurnow station show 
that the speed of transmission was about 
five words per minute. It is held that a 
station such as that now operating at 
Poldhu will upset every other station on 
land and sea within a radius of 100 miles, 
and in this way interfere with the chief 
utility of wireless telegraphy—that of 
signaling between ship and shore.—Elec- 
trician (London), November 7. 
a 


Special-Shaped Magnetic Poles and the 
Way They Affect Commutation. 


“It is not a difficult question,” says Mr. 
F. W. Davies, “to design a machine that 
shall be to all intents and purposes perfect 
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as regards its commütation.” The diffi- 
culty is that à machine designed with 
this idea in view may be an expetisive 
one to manufacture. Ít is necessary not 
only to make a machine good, but to make 
it cheap. By suitably proportioning the 
parts of the machine, it is possible to 
combine sparkless running with a not ex- 
cessive cost of manufacture; but designers 
have not.been satisfied with this, and have 
brought forward various devices for im- 
proving the commutation. A number of 
these refer to the shape of the magnet 
pole-pieces. In order to design a spark- 
less machine, the initial magnetic induc- 
tion in the air-gap under the polar horns 
should be as high as possible, so as to 
afford a good reversing field, and the 
cross-magnetization of the magnet pole- 
pieces brought about by the reaction of 
the armature should be minimized. 
Further, the field in which the armature 
revolves must be magnetically rigid, and 
the permissible sparkless movement of the 
brushes should be fairly large. A high 
magnetic induction in the air-gap may 
be obtained by making them as small in 
area as possible. If the polar are be re- 
duced indefinitely, the brushes will re- 
quire to be moved through an ab- 
normally large angle with variations 
in the load, and if the armature 
be toothed, the induction in the 
teeth will be too high. The experience 
has shown that it is best to make the 
polar angle about 140 degrees for a two- 
pole machine, 68 degrees for a four-pole 
machine and 44 degrees for a six-pole 
machine. Cross-magnetization may be 
prevented by increasing the reluctance of 
the path taken by the cross-magnetizing 
flux. This may be done by sealing the 
pole-pieces or by making these of cast 
iron. The field may be stiffened by in- 
creasing the length of the gap under the 
pole-tips, which can be done by boring 
out the poles non-concentric with the 
armature, or by planing off the tips. The 
same result may be accomplished by 
bridging the pole-tips with a fine web of 
metal, as this affords a path of no re- 
luctance. The web and the adjoining 


portions of the pole-pieces are saturated, 
and, as a result, the field is not casily dis- 
torted. The field may also be stiffened 
by giving the pole a projecting tip. A 
strong field is always desirable, yet if the 
commutating field be too strong the 
neutral line on the commutator will be 
sharply defined and there will be diffi- 
culty in securing sparkless commutation. 
The author does not state whether he 
thinks it advisable to design a machine 
on ordinary lines or to resort to any of 
these special devices.—Electrical Review 
(London), November 14. 
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Electrical 


Patents 


Mr. Alexander Churchward, of Chi- 
cago, Ill., has patented a dynamo-electric 
machine, the object of which is to provide 
simple means for overcoming the in- 
jurious effects of armature reactions. Mr. 
Churchward describes his improvement 
as follows: “My invention is designed 
more particularly for use in connection 
with the direct-current dynamo-electric 
machines, as the induction in alternators 
is not usually of so high a value, the 
disturbing influences being more effective 
in direct-current machines. The rotation 


DyYNAMO-E.LECTRIC MACHINE. 


of an armature in a field of lines of force 
is usually accompanied by the displace- 
ment of the lines of force and the dis- 
tortion of the uniformity of induction. 
I provide an. improved means for 
climinating these defects and to in- 
crease the inherent tendency of the 
machine to regulate itself automatic- 
ally. In order to deflect the lines 
of force more closely toward the en- 
tering pole-tips and to prevent the same 
from congregating at the leading pole- 
tip, I provide a slot in each polar pro- 
jection which preferably extends diagon- 
ally with relation to the polar axis. 
Where the armature is adapted to 
run in either direction, I preferably 
provide two diagonal slots in each 
polar projection, one slot in each 
pole acting in the above-mentioned ca- 
pacity when the armature is running 
in one direction, while the remain- 
ing slot acts in the same capacity 
when the direction of rotation of the 
armature is reversed. In practising 
my invention I also preferably chamfer a 
portion of each of the pole-tips in order 
to distribute the flux which tends to con- 
centrate at the entering pole-tips, the 
lines of foree then emanating from a 
larger pole area and being more evenly 
distributed over the armature surface by 
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which means the plane of commutation is 
displaced but slightly, and while it may 
rot coincide with the neutral plane, it 
may be so chosen that the conductors of 
the armature which are under commuta- 
tion will then more readily permit of the 
reversal of current therethrough at any 
load. Where the machine is designed to 
rotate in both directions, it is obvious 
that what at one time may be the trailing 
pole-tips are at another the entering pole- 
tips. I therefore chamfer, preferably, 
about one-half of each pole-tip, by which 
arrangement I am enabled to reduce the 
injurious effects of armature reactions 
and at the same time do not impair the 
effectiveness of the entering pole-tips, as 
a portion of each entering pole-tip re- 
mains intact, being thereby brought 
within effective range of the armature.” 
The Niles Tool Works Company, Ham- 
ilton, Ohio, controls a patent recently is- 
sued on a novel tool relief for metal 
planers, which is the invention of Mr. 
Adolph L. De Leeuw, also of Hamilton, 
Ohio. -The planer is of the same general 
nature as that now ordinarily well 
known, having a bed, a table, suitable 
rails, saddle, swivel, slide, tool box and 
tool clamps, also the usual apron. A pair 
of electromagnet spools are, however, 
mounted on the front face of the upper 
portion of the tool box above the hinge 
of the apron, the axes of the spools being 
parallel and projecting forwardly from 
the tool box in a common horizontal 
plane parallel with the axis of the hinge 
pivot of the apron. An armature is dis- 
posed across in front of the cores of the 
electromagnet and stands normally some 
little distance forward of the magnet 
poles. From the apron a lever arm pro- 
jects rigidly upward to the rear of the 
armature and between the magnet spools, 
while a pair of studs project rigidly for- 
ward from the face of the tool box above 
the magnet spools. Hangers are also pro- 
vided, which project upwardly from the 
armature and have their upper ends 
pivoted to the forward ends of the studs, 
whereby the armature is pivotally sus- 
pended. A set screw extends through the 
central portion of the armature. its inner 
end being adapted to impinge against the 
forward face of the upwardly projecting 
lever arm. A switch lever is mounted on 
the planer bed and a pin is carried by a 
dog that is adjustable along the planer 
bed and is adapted to strike and shift the 
switch lever as the table nears the com- 
pletion of its cutting stroke. Another 
dog pin is arranged to shift the switch 
lever again as the table nears the com- 
pletion “of its return stroke, and a plu- 
rality of contact pieces are located in co- 
acting relation with the switch lever. An 
electric circuit leads from a suitable 
source of energy and has one of ifs mem- 
bers passing through the coils of the elec- 
tromagnet and terminating at one of the 
contact pieces, while its other member ex- 
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tends to and terminates at another con- 
tact piece, suitable electrical resistance 
being arranged in that member of the 
circuit terminating in the last-mentioned 
contact piece. When the apron is home 
in the tool-box, or, in other words, in 
cutting position, the armature stands 
away from the magnet poles, being sus- 
pended by the hangers, and the end of 
the set screw being in or nearly in contact 
with the face of the lever arm. If the 
electromagnet be sufficiently energized, 
then the armature will be drawn toward 
it. resulting in the pushing rearward of 
the lever arm and the swinging forward 
of the lower portion of the apron with the 
consequent elevation and relief of the tool. 
This action on the part of the electro- 
magnet is to take place when the tool ia 
to be lifted, the apron falling again and 
restoring the tool to cutting position when 
the magnet is deenergized. The cores of 
the spools are threaded directly into the 
metal of the tool-box, and the latter, 
therefore, forms the heel-bar of the mag- 
net. The suspension device of the arma- 
ture is of non-magnetic metal, and the 
pole-faces of the magnet or armature are 
armed with non-magnetic metal. The 
switching of the current to and from the 
electromagnet is effected by the dogs, ad- 
justable along the planer table, which 
dogs may be the ones usually provided 
upon planers, the intention being that 
the magnet is inert while the table is mak- 
ing its cutting stroke, the current going 
to and energizing the magnet and lifting 
the tool just before the reversal of the 
table motion takes pr the tool being 


g: 
: us 
| kA % A Sei 


ati \ 
f ih 
inet yA? Fie 
BT lie a A Wt he 
: 
i. pre at - nal 
Hc MOTT i ( 
f At 
r E K Ni Ai ti 

(l | 
4 


Toon SPERE FOR METAL PLANERS. 


hald in elevated position of relief while 
the table is making its backing stroke and 
dropping again to cutting position by the 
deenergization of the magnet just before 
the table reverses at the beginning of the 
cutting stroke. The armature normally 
stands at some distance from. the pole- 
faces of the magnet, and the work of 
initiating the tipping of the apron and 
tool is comparatively heavy, thus requir- 
ing such a strength of current as might 
damage the spools if maintained through- 
out the backing stroke of the planer. The 
attractive power of the magnet becomes 
greater as the armature approaches it, 
and when the armature shall have com- 
pleted its active motion then the air-gap 
is practically nil, and comparatively little 
current may sustain the apron and tool 
in tilted position. By the arrangement 
of the contact pieces and the resistance, a 
reduction of the current strength is ob- 
tained, which strength is sufficient, how- 
ever, to maintain the tool in lifted posi- 
tion without danger to the electromagnet. 
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The Interstate Independent Telephone Association. 


HE Interstate Independent Tele- 
phone Association was organized 

in Chicago, Ill., April 9, 1902. 
About 500 telephone men gathered 
in the Sherman House, 
ing delegates from the 
Indiana, Illinois, Kentucky, Iowa, Wis- 
consin and Michigan. The greater num- 
ber of these were practical exchange oper- 
ators, and a large portion was made up 
of the manufacturers of telephones and 
kindred appliances. Dr. I. A. Lumpkin, 
of Illinois, was elected president pro tem, 
and delivered an address in which he 
spoke of the advantages of such an asso- 
ciation as a means of bringing in closer 
touch the representatives of exchanges 
closely allied in the sister states involved 
in the organization. In the evening a 
banquet was tendered by the telephone 
manufacturers of Chicago, and over 500 
attendants were seated at the tables. In- 
formal toasts were responded to by a 


H. C. RANEY, FAIRFIELD, Iowa, PRESIDENT OF 
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number of telephone men, and the birth of 
- what has proved to be an organization of 
great value to independent telephony was 
inaugurated under the most happy con- 
ditions. 

On Thursday, April 10, permanent of- 
ficers were elected, as follows: President, 
H. C. Raney, Fairfield, Iowa; vice-presi- 
dent, Dr. I. A. Lumpkin, Mattoon, Ill.; 
treasurer, J. C. Harper, Madison, Wis.; 
secretary, E. M. Coleman, Louisville, Ky. 
Executive committee—H. K. Cole, Owens- 
boro, Ky.; J. B. Ware, Detroit, Mich. ; 
Charles E. Hull, Salem, Ill.; George N. 
Bandy, Perry, Iowa; J. W. Layne, Carth- 
age, Mo.; A. L. Hutchinson, Weyauwega, 
Wis.; L. A. Frazee, Connersville, Ind. 
Papers were read by Dr. C. F. Bennett, 
af Waterloo, Iowa; by Richard Valentine, 
of Janesville, Wis.; by H. C. Raney; by 
L. A. Frazee, of Connersville, Ind.; by 
E. M. Coleman; by E. R. Conklin, of 


Aurora, Ill.; by W. H. Crum, of Chi- 

cago; by A. L. Hutchinson, of Weyau- 

wega, Wis., and by Dr. H. S. Herr, of 
wa, Iowa. 


on the subject, “What Shall Be the At- 
titude of This Association to the Five and 
Ten-Cent Toll Men?” at the next 
meeting. 

A subsequent meeting was held in Chi- 
cago by the officers of the association, and 
the date of the next meeting was decided 
on as December 9, 10 and 11. The place 
of meeting was determined by a com- 
mittee, of which Dr. I. A. Lumpkin, of 
Mattoon, Ill., and Charles E. Hull, of 
Salem, Ill., were members. 

The convention will make its head- 
quarters at the Auditorium Hotel, and the 
apparent enthusiasm and interest which 
are being taken with regard to this occa- 
sion bid fair to make it one of the most 
valuable meetings which the independent 
telephone exchange operators have ever 
held. The programme which has been 
announced stands for much that will 
benefit the operator and the manufacturer 
of exchange apparatus alike. 

On Tuesday morning, December 9, a 
reception will be tendered to the visiting 
delegates by the executive committee and 
officers at the secretary’ headquarters. 
At this time the place and hour of the 
banquet will be announced. | 

On Tuesday afternoon the address of 
welcome is scheduled for the Hon. H. S. 
Taylor, prosecuting attorney of Chicago. 
The response will be made by President 
H. C. Raney. The report of the executive 
committee will follow the president’s ad- 
dress, when will be read the report of 
the secretary and the report of the 
treasurer. Following the custom decided 
upon at the first meeting, the selection 
of the nominating committee by states 
will be made, these to report on the call of 
the president. | 

On Wednesday morning, December 10, 
the manufacturers and supply houses of 
Chicago will take charge of the delegates. 

On Wednesday afternoon, from 2 to 5 
P. M., papers and discussion will be the 
order of the meeting. A paper -by Mr. 
George N. Bandy, of Perry, Iowa, will be 
read, on “Rates-Measured Service.” Dr. 


H. S. Herr, of Ottumwa, Iowa, will read 


a paper on “Sliding Scale Rates for Ex- 
changes.” “Toll Rates” is the subject 
of a paper to be presented by H. H. Rob- 


inson, of Cleveland, Ohio, followed by 


discussion. “Restrictions by Municipal 
Authority and Synopsis of the Law” will 
be explained by W. F. Laubach, Akron, 
Ohio; U. S. Alderman, Nevada, Iowa; 
J. C. Harper, Madison, Wis.; E. E. 
Webster, Minneapolis, Minn.; J. H. 
Ware, Detroit, Mich.; E. W. Pickhardt, 
Huntingburg, Ind.; M. Savage, Cham- 
paign, Ill.; H. Linton Reeber, St. Louis, 
Mo.; D. L. Pendleton, Winchester, Ky. 

Thursday morning will be given up to 
the reading and discussion of papers from 
9 to 12 a m. The papers announced are 
as follows: “Settlement of Toll Business 
Between Connecting Companies,” by 
A. L. Hutchinson, Weyauwega, Wis.; 
“Enforcement of Message Time Limit,” 
H. E. Ralston, Maitland, Mo.; “Inde- 
pendent Telephone Securities as an In- 
vestment”—(a) “From a Banker’s Stand- 
point,” Colonel J. D. Powers, Louisville, 
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Ky.; (b) “From a Small Investor’s 
Standpoint,” J. H. Layne, Carthage, Mo. ; 
“The Berliner Patent, Bell’s Claims of 
Infringement, and Litigation now Pend- 
ing,’ J. J. Nate, Chicago, Ill; “Sug- 
gested Methods for Improving Long- 
Distance Telephony,” Senator C. K Hull, 
Salem, Il. 

On Thursday afternoon the manufac- 
turers and supply houses will entertain 
the attending delegates. 

All persons who attend the meeting 
should secure certificates from railway 
agents where tickets are purchased. This 
certificate entitles them to a one-third 
fare on the return trip. If through tickets 
cap not be secured from the starting 
point, a certificate should be secured 
from each agent where the ticket is pur- 
chased. These certificates should be pre- 
sented to E. M. Coleman, secretary, at the 
Chicago meeting for endorsement. 
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New Telephone Apparatus—I. 


Descriptions and Illustrations of the Latest Types of Telephone Instruments and Telephone Accessories. 


Central Energy Telephones for [lines 
and Interurban Railways. 

A new central energy mine and railway 
set, which is especially designed to meet 
the conditions of bad weather, hard usage 
and places where high-potential currents 
abound, is shown in Figs. 1 and 2. This 
outfit is made by the Stromberg-Carlson 
Telephone Manufacturing Company, Chi- 
cago, Ill., and Rochester, N. Y. The iron 
box which protects the telephone proper 


door closed; this makes it impossible for 
any high-potential current arcing to take 
place in the case when the apparatus is 
not in use, the carbon and fuse arrester 
being permanently connected to outgoing 
lines. 

That part of the equipment shown in 
Fig. 3 is known as the cut-in station, and 
is intended for use in connection with the 
instruments already described and shown 
in Figs. 1 and 2. This box is weather- 


retain the plug firmly in position and as- 
suring perfect electrical contact. On the 
bottom of the box there is a “Y”-shaped 
guide or groove which forms a path for 
plug to the opening in spring-jack sleeve, 
thus making it convenient for the user to 
insert plug into the jack. The mere in- 
sertion of the plug calls the despatching 
operator or headquarters. 

The instrument bids fair to become a 
very popular instrument with street rail- ` 


Fig. 1.—WkKATHER-PROOF CENTRAL ENERGY INSTRUMENTS FOR 
MINES AND INTERURBAN RAILWAYS. 


is claimed to be weather-proof and abso- 
lutely water-tight. The line connections 
are brought into the box through a double 
elbow, at the top, as shown, thus elim- 
inating any chance of water coming in 
contact with any connections in the box. 
The mechanism is completely protected 
by the inner case, which is locked and 
only accessible by the person having 
charge of the maintenance of the system. 
The various parts of the apparatus are 
mounted on the inside of the inner case 
door, and when it is open reveals all parts 
in a manner that is convenient for in- 
spection, test or repairs. The equipment 
of a single telephone consists of one S.-C. 
long-distance transmitter, one S.-C. bi- 
polar receiver, platinum contact hook- 
switch, metallic carbon and fuse light- 
ning-arrester connectors and all necessary 
parts for the complete operation of a cen- 
tral energy system. All metal parts are 
non-corrosive, all circuits are wired with 
the best grade of rubber insulated wire 
and all parts are interchangeable. 

The line cutout is provided when spcci- 
fied, and is intended as an absolute line 
disconnecter when the receiver is hung 
on the switch-hook and the outer case 


proof, provided with hinges and lock and 
made of heavy cast iron. It is so con- 
structed that it may be used without un- 
locking. In the lower end of the box an 
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Fic. 3.—Cut-In Box ror Use Over MINE 
AND RAILWAY TELEPHONE. 


opening is provided with a self-closing 


_trap door, which may be opened by press- 


ing upward. This equipment consists of 
a bridging-jack with heavy German 
silver reenforced springs and mounted 
on a heavy, hard-rubber base and with 
heavy sleeve for plug guide, the tension 
of the springs being sufficiently strong to 


Fig. 2.—INTERIOR OF CENTRAL ENERGY INSTRUMENTS FOR 
MINES AND INTERURBAN RAILways. 


way people, and it is understood that the 
company has a number of contracts al- 
ready executed for this line of apparatus. 


Recent Installation of Automatic 
Telephone Apparatus. 


The Northeastern Telephone Company, 
which was recently reorganized with head- 
quarters at Portland, Me., has given to 
the Automatic Electric Company, of Chi- 
cago, an order for an automatic switch- 
board of 10,000 capacity with an initial 
installation of 2,500 stations for the city 
of Portland. 

The Northeastern company has pur- 
chased a building site in the business 
centre of the city, and its architects are 
preparing plans for a building which shall 
be arranged in such a manner as best to 
accommodate the automatic exchange. The 
exchange will be so located that 40,000 
people can be reached within a radius of 
one and one-half miles. 

This fact and that of the rapid growth 
of Portland during the ten years past has 
led the company to prepare for a large 
increase, and its officials believe that 
within twelve months after the opening 
of its exchange for business, and the peo- 
ple generally become acquainted with the 
service, they will have 3,500 stations con- 
nected up. 
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Solid-Back Long-Distance Transmit- 
ters and Intercommunicating 
Telephones. 


This transmitter is constructed upon 
the latest principles of modern telephony. 

The metal and carbon diaphragms are 
held in place with German silver springs, 
while the back carbon electrode is held in 
place by a heavy cast brass spider, which 
in turn is supported by three lugs on the 
transmitter front. 

The granular carbon used in this 
transmitter is specially ground and pre- 
pared. The diaphragm is manufactured 
under special conditions and in a manner 
entirely exclusive with the company mak- 
ing them, which does away with all buzz- 
ing and ringing tones and makes it thor- 
oughly moisture proof. The stamped 
back or cover is attached in such a man- 
ner that no screws appear on the outside 
of the entire transmitter. 

This transmitter is strongly con- 
structed and yet remains sensitive to the 
most delicate sound. It is claimed to 


Fia. 1.—Back View, Souip-Back Lona-Dis- 
TANCE TRANSMITTER. 

Operate with small battery power and at 
the same time withstanding a variation in 
current without generating any disagree- 
able frying or scratching noises. The 
articulation is clear and loud, the natu- 
ral tones and expression of the voice be- 
ing clearly transmitted. No device is 
necessary for agitating the carbon, and 
the transmitter is especially designed to 
prevent packing. Fig. 1 is a back view of 
the solid-back long-distance transmitter. 

The manufacturer of this apparatus 
also makes a combination desk tele- 
Phone for use in connection with auto- 
matic wall telephones. This makes a 
very complete and convenient interior 
telephone system. The switch box is 
placed on the end of the desk out of the 
way and avoids the shoving aside or mix- 
ing of papers, letters, etc., when the tele- 
Phone is used. 

This apparatus is fitted with the solid- 
back long-distance transmitter described 
above, and is also equipped with an auto- 
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matic switch arrangement and signaling 
buttons. This automatic arrangement 
does away entirely with plugs, levers, and 
operators’ central offices. A rubbing con- 
tact 1s provided for each switch. The 
connection is made by pushing a hard 
rubber button, which is released auto- 


Fic. 2.—F Rront View oF LONG-DISTANCE SOLID- 
Back TRANSMITTER. 


matically. The apparatus is encased in 
an oxidized box attached to the back of 
solid oak. German silver contact springs 
fitted with platinum points are used ex- 
clusively. All other parts are made of 
brass, heavily nickel-plated. 

This apparatus is manufactured by the 
Green Telephone and Electric Manufac- 
turing Company, Milwaukee, Wis. 
> 
A Private Line Battery Call Tele- 

phone. 


In the manufacture of this instrument 
the maker has exercised more than usual 
care in this style of telephone. The ap- 
paratus is equipped with the standard 
long-distance transmitter with horseshoe 


— 


PRIVATE LINE Battery CALL TELEPHONE. 


magnet, bipolar receiver, the receiver 
cord having concealed cord terminals and 
so arranged that no strain whatever is 
brought to bear on the tinsel cord con- 
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ductors. The engravings plainly show 
that the instrument is furnished with 
double gong bells and the ringer move- 
ment is of easy adjustment. 

The hook switch is of the self-con- 
tained type and the contact springs are 
made of German silver. 

These telephones are wired for private 
line service employing local transmitter 
batteries, or for hotel system use in con- 
nection with telephone annunciators, em- 
ploying a common battery. Each part is 
carefully made and assembled in the neat- 
est possible manner. The cabinets are 
made of walnut or quartered oak, as de- 
sired. This apparatus is manufactured 
by the Sumter Telephone Manufactur- 
ing Company, Sumter, S. C. 

Seo ee 


Complimenting Mr. Pope. 


On October 4, with the completion of 
the new “North” exchange, at Buffalo, 


INTERIOR View, PRIVATE LINE BATTERY 
CALL TELEPHONE. 
the reconstruction and extensions of the 
plant of the Bell Telephone Company, 
which have covered a period of three years, 
were completed. Mr. H. W. Pope, the 
acting general manager, who has been 
continuously in charge of this work dur- 
ing this time has been assigned to other 
duties at the headquarters of the parent 
company, the American Telephone and 
Telegraph Company, in New York. 
Previous to his departure he was given a 
banquet at the Iroquois Hotel, in Buffalo, 
by departmental officials and presented 
with a handsome silver loving cup with 


appropriate inscriptions and the names 
and titles of the officials engraved thereon. 
The general manager’s office force pre- 
sented him with a gold-headed cane. Each 
of the gifts was accompanied by a letter 
setting forth their appreciation of Mr. 
Pope and wishing him every success in 
the future. 
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Telephony at the Meeting of the 
Chicago Academy of Sciences. 


The regular monthly meeting of the 
Chicago Academy of Sciences, held in the 
auditorium of Laflin Memorial Hall, in 
'Lincoln Park, Chicago, Tuesday evening, 
November 25, was devoted to study of the 
new telephone system which is being in- 
stalled in that city. The auditorium was 
filled by members of the academy and 
their guests, who had gathered to listen 
to papers upon the construction of the 
tunnels of the Illinois Telephone and 
Telegraph Company; the automatic tele- 
phone and switchboard with which the 
Chicago exchange will be equipped, and 
to witness the operation of automatic tele- 
phone instruments which Mr. A. E. Keith, 
superintendent of the Automatic Electric 
Company, had placed in the hall for use 
upon this occasion. l 

Mr. George W. Jackson, chief engineer 
of the Illinois Telephone Construction 
Company, which is constructing the great 
conduits under Chicago, read a paper 
illustrated with numerous lantern slides, 
describing the work on the tunnels, its 
progress, the methods employed in build- 
ing, and the manner of installing cables 
and distributing wires. Toward the close 
of his paper, Mr. Jackson added some 
new and very interesting ideas upon the 
lowering of the present street railway 
tunnels which threaten navigation of the 
Chicago River, and also upon a new sys- 
tem of sewers for Chicago. He was 
listened to with marked attention, because 
of his broad and practical experience in 
great enterprises of this kind. 

Mr. J. F. Crook, of the Automatic 
Electric Company, followed Mr. Jackson 
with a paper upon the automatic tele- 
phone system, and the features which the 
manufacturer claims make it superior to 
the present manual telephone systems. 
Mr. Crook used lantern views to illustrate 
the apparatus of his company. Toward 
the close of his remarks he reproduced 
for comparison views of the manual ex- 
change with the operators seated along 
the switchboard, and of the automatic ex- 
change in which the automatic switches 
entirely displace the “Hello Girl.” 

Mr. Keith, who was present, then in- 
vited those who were interested to use the 
telephones which had been installed in 
different parts of the room, and in the 
alcoves of the library. He also requested 
those who wanted any points in regard to 
the operation or construction of the in- 
struments cleared up, to feel free to ask 
any questions of him, and for a while all 
were busily engaged. 

Mr. Jackson said in the course of his 
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remarks that within eight months his 
company proposed to have an exchange 
operating in the central districts of 
Chicago. 


> 
Recent Interesting Telephone In- 
stallations. 


The Trenton (N. J.) common battery 
switchboard, having a capacity of 5,000 
lines, has been completely installed and 
placed in operation. The Interstate Tele- 
phone Company is well pleased with the 
operation of the equipment, which, in 
addition to the usual common battery ap- 
paratus, includes a toll board, chief oper- 
ator’s desk, wire chief’s desk, etc. 

The Keystone Telephone Company’s 
toll board has been put in operation at 
Philadelphia. This board is one of the 
largest toll boards ever built, consisting 


of a twenty-position equipment. In ad- 


dition to the main switchboard there are 
provided a chief operator’s desk, a two- 
position record operator’s desk, etc. Each 
section of the main board is equipped 
with calculagraphs. 

The Texarkana (Tex.) switchboard, 
having a capacity of 2,500 lines, has been 
installed and was put in operation No- 
vember 1. This board was put in opera- 
tion just sixty days after the order was 
received, and the completion of the equip- 
ment in this short space of time is one 
of the most rapid pieces of work up to 
date, considering the size of the equip- 
ment. 

The installation of the Springfield 
(Mo.) switchboard, a 2,400-line-capacity 
equipment, is rapidly nearing completion 
and is about ready for operation. 

The Jackson (Tenn.) and Paducah 
(Ky.) equipments, comprising, respec- 
tively, 2,000 and 3,000-line equipments, 
are about completed, and efforts are be- 
ing made to place the above boards in 
operation before January 1, 1903. 

This apparatus has all been designed 
and completely installed by the American 


Electric Telephone Company, of Chicago, 
Til. 


> 
The Design of Alternating-Current 
Transformers. 


The current number of the Journal of 
the Worcester Polytechnic Institute con- 
tains the first of a series of articles on 
“Alternating-Current Transformers,” by 
Professor Harold B. Smith. In this sec- 
tion the fundamental parte of a trans- 
former are defined, and the end to be 
sought in each case-is pointed out. The 
constant-potential transformer is then 
taken up and the design of the core dis- 
cussed in detail, comparisons between dif- 
ferent types being made. This series of 
articles promises to be a great help, both 
to the student and the designer. 
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New Type Non-Interfering, Intercom- 
municating Desk Telephone. 


Many features are claimed for the in- 
strument herewith illustrated which mark 
it as a distinct advance in telephone con- 
struction. Among the notable features 
which characterize this apparatus are the 
following: The instruments are entirely 
self-contained. The jacks, buzzer and all 
connections are located directly in the 
base. The system is absolutely non-in- 
terfering, the trace of cross-talk which is 
sometimes found in the ordinary inter- 
communicating system being entirely 
eliminated. A new spring jack is used, 
ensuring perfect contact. It is not neces- 
sary to return the plug to a home station 
or any particular point when through 
using. 

All binding-posts and screws are en- 
tirely done away with. The upright is 


New TYPE Non-InTERFERING INTERCOMMUNI- 
CATING Desk TELEPHONE. 


made entire, of one solid casting, giving 
great durability. The transmitter is of 
the latest type, having solid enclosed back 
and being especially designed for these 
systems. The receiver is made on the 
latest model, having concealed binding- 
posts. 

Silk receiver cord and silk cable, con- 
taining all wires seven feet long, are fur- 
nished with each instrument. The metal 
base of the instrument can be readily re- 
moved to allow inspection of buzzer, etc. 

The manufacturer of this apparatus, 
the Allen-Hussey Company, of Chicago, 
Ill., has recently moved to larger and 
more commodious quarters in the heart 
of the telephone district. This company 
makes a specialty of manufacturing in- 
terior telephones for banks, offices, hotels, 
ete. The office and factory of the com- 
pany is corner Jackson Boulevard and 
Clinton street. 
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Bridging Telephone and Generator 
for Heavily Loaded Lines. 


The accompanying illustration shows a 
new design of bridging telephone, in- 
tended for long country lines which are 
heavily loaded with instruments. The 
magnetos are of the very strongest kind, 
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BRIDGING TELEPHONE AND GENERATOR FOR 
Heavity Loapep LINES. 


being made up of six bar magnets and 
laminated armatures, and will ring 
through 150,000 ohms resistance. This 
generator has current enough to light up 
one sixteen-candle-power Edison lamp 
made for 110 volts. The ringer coils are 
wound to 1,600, 2,000 and 2,500 ohms. 
The transmitter is made after the Bell 
type, solid-back style. The apparatus is 
equipped with a bipolar receiver, three 
carbon batteries and a long English hook 
provided with safety switch springs, self- 
contained. 

This apparatus is manufactured by the 
Farr Telephone and Construction Supply 
Company, of Chicago, IIl. 


rare 
Induction Motors in a Wood-Work- 
ing Establishment. 


An interesting example of the applica- 
tion of induction motors to the driving of 
shop machinery is afforded by the plant 
of William Demuth & Company, Brook- 
lyn, N. Y., manufacturer of tobacco pipes 
and walking sticks. The plant is situated 
a short distance from Park avenue, in 
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East New York, and consists. of two 
buildings—a three-story brick factory, 
200 by 600 feet, and a small brick power- 
house building, at a short distance of but 
a few feet from the factory. 

The original intention of the operators 
of the establishment was to make use of 
direct current from the distribution sys- 
tem of one of the Brooklyn power com- 
panies, but a polyphase alternating sys- 
tem was finally installed on account of ite 
many attractive features. Power for the 
factory is furnished by two Westinghouse 
two-phase, compensated-field alternators, 
driven by Corliss and Ball & Wood en- 
gines having a close speed regulation. 
Excitation is furnished by small multi- 
polar dynamos driven from the main gen- 
erator shafts. The switchboard contains 
three panels for generators and feeders. 
The main power system operates at 220 
volts, and all motors are wound for this 
pressure. Lighting is also supplied from 
the two-phase mains, special balancing 
transformers being introduced between 
the 220-volt leads for the purpose of fur- 
nishing a 110-volt, three-wire lighting 
service and equalizing unbalanced loads 
upon the lighting system. 

Motive power in the factory is fur- 
nished by fourteen Westinghouse type C 
induction motore varying in capacity 
from five to twenty horee-power. The 
majority of these motors are mounted 
overhead upon wooden sleepers bolted to 
the beams of the floor above. They re 
quire no care further than an occasional 
replenishing of the oil wells. Many of 
the motors operate in an atmosphere 
heavily laden with wood dust from the 
wood-working machinery, and are com- 
pletely covered with this oil-soaked dust, 
but show no injury therefrom. The 
motors are belted to short-line shafts, 


which in turn drive various types of belted 
machinery, including turning and mount- 
ing lathes, circular and band saws, buf- 
fers, blowers, drill and machine-shop 
tools. 

The motors are started at a reduced 
voltage by means of Westinghouse start- 
ing coils, and when near synchronpus 
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Book Review. 


“Transactions of the American Electro- 
chemical Society.” Philadelphia. The 
American Electrochemical Society. Cloth. 
274 pages. 6 by 9% inches. Illustrated. 
Supplied by the ELECTRICAL REview at $3.00. 


This is the second volume of the trans- 
actions of the society, and contains in 
full the papers presented at the meeting 


RINGER Com ror Heavity Loapep LINE. 


held at Niagara last September, with dis- 
cussions. These papers have already been 
published in abstract and need no com- 
ment here. The list of members, as 
printed, shows that the society is growing 


Lone Ene ish HOOK WITH SAFETY SWITCH SPRING. 


speed are thrown directly upon the 220- 
volt system. The power equipment has 
been in operation for over one year, and 
has been thoroughly satisfactory in every 
respect. | 


steadily. This list includes a goodly 
number of well-known names of Amer- 
ican and foreign scientists. The volume 
is neatly bound and well indexed. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Shielded Type Direct-Current Motors. 

The rapid increase in the adoption of 
the electric motor for a great many 
varieties of work which require silent 
and easy-running mechanism is being 
met by the motor builder with continued 


SHIELDED TYPE Drrect-CURRENT MOTOR. 


success. Following the work of the 
central station operator, the electric cur- 
rent is being introduced more completely 
into new and old buildings, and the 
economy and convenience established by 
the electric drive are being recognized in 
constantly increasing proportions. 

The salient feature of the motors 
shown in the accompanying engravings is 
their near approach to absolute silence, 
even at special high speeds. The other 


APPARATUS. 


sign of the motors dispenses with bind- 
ing wires, the conducting wires being 
held in the slots by strips of bamboo. The 
shaft is of a high-grade spindle steel 
stock, made rigidly and gauged. 

The commutator is much larger than is 
usual in proportion to the rest of the mo- 
tor. It is composed of hard-drawn cop- 
per bars, insulated with pure mica, both 
between segments and on the ends. The 
bars are pressed very solidly together by 
being forced into a ring by hydraulic 
pressure, and after finishing, by being 
dove-tailed between heavy iron collars. 
These collars may be tightened up at any 
time should the mica become loosened in 
service. 

The bearings are of either phosphor- 
bronze sleeves or genuine babbitt metal, 
laid in cast-iron boxes, which contain the 
usual oil wells and rings. These cast- 
iron boxes swing on a ball-shaped seat in 
the motor heads, and are thus self-align- 
ing. When it is desired to mount the 
motor on the side wall or ceiling, or in 
any other but a vertical position, the box 
may be turned in this space so as to bring 
the oil wells at the bottom, and no other 
adjustment of the motor is necessary. 

The brush-holders have a universal ad- 
justment, thus making any desired posi- 


SHIELDED TYPE DIRECT-CURRENT Motor, DISASSEMBLED. 


distinctive features are the even running 
bearings, and the cool operation and ab- 
sence of vibration. 

The yoke bearings, armature head and 
each individual part are positively inter- 
changeable. The motor is so constructed 
that it may be fastened to a column, side 
wall, or suspended from the ceiling. The 
armature is made of stampings of 
specially prepared steel sheets, which are 
thoroughly annealed in the shops just be- 
fore the final assembling. The new de- 


tion easily attained. There are no slid- 
ing contacts to the carbon or holders. A 
rectangular high-grade carbon or graphite 
brush is used. The pulleys are either 
flat or grooved, and range from two 
inches to six inches in diameter. 

The yoke is made of special, peculiar 
electric iron, which is very dense and 
even and has a high permeability, secur- 
ing a uniformity of performance in the 
machine. This being a unique feature in 
electric motor design, it was slowly de- 


veloped through experimental stages and 
is said to be giving entire satisfaction in 
its mechanical and electrical qualities. 

These motors are subjected to a rigid 
test and the finished machine is given a 
long run under normal load and voltage. 
Then the voltage is raised and the load 
increased, in most cases, by 100 per cent. 
During this test, each machine is tested 
at regular periods for correct perform- 
ance at the commutator, oil rings, bear- 
ings, fields and armatures. The current 
is then shut off from the machine and its 
temperature is gauged. 

These motors are manufactured by the 
Sterling Electric Motor Company, of 
Dayton, Ohio. 

eee eee 

The Electric Storage Battery Com- 
pany, of Philadelphia, has recently closed 
a contract with the Baltimore & Ohio 
Railroad Company for the installation of 
a second battery of chloride accumulators 
to be operated at the Mount Royal en- 
trance of the Baltimore & Ohio tunnel, 
Baltimore. 

The first battery was installed in 
November, 1900, in a building which was 
designed for the inatallation of two bat- 
teries, and the second battery was put in 
as the result of the successful service 
which has been obtained from the original 
plant. The Baltimore & Ohio Railroad 
Company has completed its plans for the 
electric haulage through the tunnel of 
both its freight and passenger trains, and 
for this purpose has contracted for two 
electric locomotives of approximatelv 
double the capacity of the ones now in 
service. The demand which will be oc- 
casioned by this increased service neces- 


sitated a corresponding increase in the 
power equipment, and it was decided that 
the best way of obtaining this was by the 
installation of another battery. 

Before the first battery was installed, 
the load required at times the operation 
of three 500-kilowatt generators. On the 
installation of the original battery this 
number of generators was reduced to one, 
and it is estimated that even with the in- 
creased service of the heavier locomotives 
and the more frequent trips, the larger 
capacity in battery output will still admit 
of the entire work being done by the same 
generator. 

Three hundred and twenty cells of 
chloride accumulators, type G-25, will be 
operated in parallel with the original bat- 
tery, giving a total battery output of 
2,000 amperes. 
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New Weather-Proof Sockets. 


The porcelain weather-proof socket 
shown in the accompanying engraving has 
recently been placed on the market, and 
possesses features which make it of es- 
pecial value in this service. The design 
is based upon the idea of a petticoat in- 
sulator, and practically consists of a 
standard weather-proof socket with a sur- 


WRATHER-PROOF SOCKET. 
rounding hood, all in one piece, made of 
the highest quality of glazed porcelain. 
The hood acts as a reflector, actual tests 
showing fifty per cent more light when 
the socket is used, besides keeping the 


falling rain and soot from dimming the © 


lamp. The manufacturer, the H. T. 
Paiste Company, Philadelphia, announces 
that it has ready to place upon the market 
the plain pendent type, together with 
bracket types adapted for both one-eighth 
and three-eighths-inch bases. ‘The trade 
name for'this new weather-proof socket, 
following the general character of its 
goods, is P-K deep grooved. 


A New Double-Grip Cable Hanger 

In the accompanying illustration is 
shown a new double-grip cable hanger, 
which, while on the market but for a short 
time, is claimed by the manufacturer to 
have become very popular because of its 
peculiar construction, and has been 
adopted by several of the largest telephone 
companies in America. 

This is a two-piece hanger, the hook 
being made from galvanized steel wire 


HOFFMAN DOUBLE-GRIP CABLE HANGER. 


and a strip of zinc. It is adjustable to 
any size cable, and is claimed to be ab- 


solutely rigid and immovable when once 
fastened to the cable. It the 
additional feature of being adjusted with 
great rapidity and is put up without the 
use of tools of any kind. 

This cable hanger is manufactured by 
the Greer Electric Company, Nos. 60-66 
West Van Buren street, Chicago, Ill. 
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The Pacific Cable. 


The accompanying illustration shows 
the operation of laying the first strip of 
the San Francisco-Honolulu cable for the 
Commercial Pacific Cable Company. The 
group surrounding the cable reel is com- 
posed of electricians, cable experts, gov- 
ernment experts and members of the staff 
of the Commercial Pacific Cable Com- 
pany. Mr. Charles Cuttriss, electrician 
for the cable company, is among the 
group, and Mr. L. G. Martin, cable expert 
of the Okonite Company, is also present. 
This is an important section of the cable 
now being laid from San Francisco to 
China, and is being constructed under the 
imposed conditions that it shall be an all- 
American through line from the United 
States to the Asiatic continent. 

The conditions surrounding the ar- 
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also to have authority to assume full con- 
trol of the cable during war, including 
grave civil disturbances or when war is 
threatened. The cable must be capable 
of transmitting not less than twenty-five 
words per minute, and the company has 
agreed to make every effort to maintain 
this standard. 

All of the land lines of the cable have 
been manufactured at the works of the 
Okonite Company, at Passaic, N. J. Mr. 
Willard L. Candee, of the Okonite Com- 
pany, has left New York to be present at 
the laying of the land lines, both in San 
Francisco and in Honolulu. 
< 
The American Association for the 

Advancement of Science. 

The fifty-second annual meeting of 

the American Association for the Ad- 


vancement of Science and the first 
of the convocation week meetings 
will be held in Washington, D. C., 


THE First KEEL OF THE LAND 


rangement between the government and 
the company have been modified in but 
one instance from those originally laid 
down. This was the provision providing 
for American operatives. The company 
has asked that it be changed to read 
American operatives “when obtainable.” 

The charts now ready carry the cable 
beyond the Hawaiian Islands to the Mid- 
way Islands, and from there to Guam. 
From Guam, two links will extend—one 
to the Philippines, and the other to China. 
It is stipulated that the cable shall touch 
at no other than American territory on 
the route from the United States to the 
Chinese Empire. The line from the 
Philippines is to be constructed in one 
year by the company. ‘The government 
of the United States, through its officers 
or agents, is to have priority with its tele- 
grams over all other business, and the 
United States shall have at all times a 
right to purchase the cable lines, and is 


LINE OF THE PACIFIC CABLE. 


December 27, 1902, to January 3, 
1903. The meeting of the executive 
committee of the council, consisting of 
the general secretary, the secretary of the 
council, the permanent secretary and the 
secretaries of all the sections, will be held 
in the council rooms of the Cosmos Club, 
at noon on Saturday, December 27. The 
opening session of the association will be 
held at 10 a. M. on Monday, January 3, 
in Lafayette Theatre. Most of the sec- 
tions of the affiliated societies will meet 
in the buildings of the Columbian Uni- 
versity. A rate of one fare and one-third 
has been secured for all persons attend- 


ing the meetings, and tickets may be pur- 


chased from December 15 to January 3, 
and will be accepted until January 15. 
Dr. Marcus Benjamin, of Columbian Uni- 
versity, 1420 H street, Washington, D. C., 
is the local secretary. The hotel quarters 
of the association will be the Arlington 
Hotel. 
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DOMESTIC AND EXPORT. 


LARGE POWER PLANT TO BE LOCATED AT LONG ISLAND 
CITY—It has been stated that the Pennsylvania Railroad is to 
erect an enormous power-house in Long Island City. This is to 
operate the trains in the East River tunnel and all the suburban 
trains leaving Long Island City. The cost is estimated at $5,000,000. 


SUSQUEHANNA POWER PROJECT TAKES SHAPE—Pre 
liminary steps in the plans of the Susquehanna Electric Power 
Company to harness the Susquehanna River have been taken in the 
formation of the Conowingo Land Company, of Cecil County, 
which has been incorporated with a capital stock of $60,000. The 
incorporators of the company are: George C. McGaw, of Baltimore; 
James H. Harlow, of Pittsburg, Pa.; James E. Warder, of Balti- 
more, and Charles C. Caldwell, of Liberty Grove. The principal 
office will be at Conowingo. The company has purchased property 
containing about 1,100 acres for $50,000. The Susquehanna project 
will mean an outlay of from $8,000,000 to $10,000,000. The fall 
of water at Conowingo, it is estimated, is sufficient to furnish at 
least 100,000 horse-power. 


PHILIPPINE ELECTRIC RAILWAY FRANCHISE BILL 
PASSED—The Philippine Commission in open session has taken 
final action on the franchise bill, which is now a law, and which 
is expected to furnish Manila with an electric railway in the near 
future. The bill provides that the bidding for the franchise be left 
open until March 5, 1903, and the commission will advertise both 
in the Philippines and in the United States that the franchise will 
be granted. The franchise will also allow the company receiving 
the same to supply the city with electric lights. Sixty per cent of 
the cars used are to be second-class cars, the balance first-class 
cars, and the bill regulates that bidders must agree to furnish first- 
class transportation for not more than seven and one-half cents 
gold, no bids to be considered that are in excess of that amount. 
At the end of twenty-five years from the opening of operation there 
may be a readjustment of fares should necessity require the same. 


A LARGE WESTERN RAILWAY MERGER—Announcement 
has been made of a deal whereby the Pike’s Peak Power Company 
and the Pueblo Traction Company, owning the street car system in 
Pueblo, Col., are merged into a corporation under the name of the 
Pueblo Suburban ‘Traction and Lighting Company. Among 
its numerous projects is said to be an electric line from Pueblo to 
Colorado Springs. The new company is capitalized at $3,500,000, 
and the incorporators are: Mahlon D. Thatcher, president of the 
First National Bank of Pueblo; Ward Rice, cashier of the Pueblo 
Savings Bank; T. H. Devine and John F. Vail, general manager of 
the Traction company. H. E. Woods, Warren Woods and F. M. 
Woods are also interested. The Pueblo Traction Company owns 
practically an exclusive franchise for street-car lines in Pueblo. 
A fine system is already in operation and a great many improve- 
ments have recently been made to the equipment. One of the handi- 
caps of the system has been lack of power, and it is said that to 
secure this was one of the reasons for effecting the merger. Sur- 
veyors afe to be set to work immediately locating a line from the 
Pike’s Peak Power Company’s turbine water plant on Beaver Creek, 
thirty-five miles west of Pueblo. It is expected to have it con- 
nected with the Pueblo plant by May 1, and a 1,700-horse-power 
current from there connected to the 2,000-horse-power plant of the 
Pueblo Traction Company. It is the intention of the company not 
only to furnish light and power for Pueblo and Pueblo County, but 
for other points in Teller, Fremont and Otero counties and the 
region around Pueblo, and possibly in El Paso County. The plant 
on Beaver Creek is already furnishing 1,000 horse-power to Victor 
and other places. 


MANHATTAN ELEVATED RAILWAY COMPANY THE SUB- 
JECT OF A LEASE—The formal announcement of the completion 
of negotiations by which the Manhattan Railway Company will be 
leased by the Interborough Rapid Transit Company for a period of 
999 years has been made, following the meeting of the boards of 
directors of both companies last week. The lease will take effect 
on April 1, 1903, to be for 999 years, and to cover all the franchises 
and property of the Manhattan Railway Company. The rental 


from April 1, 1903, to January 1, 1906, will be the net earnings of 
the Manhattan company, not exceeding seven per cent; after Jan- 
uary 1, 1906, the rental will be seven per cent per annum on the 
stock of the Manhattan Railway Company, guaranteed by the Inter- 
borough Rapid Transit Company. The Manhattan Railway Com- 
pany’s stock is to be increased at once to $55,200,000 for the pur- 
pose of completing improvements already planned, the present 
stockholders of the Manhattan company to have the privilege of 
taking the new stock pro rata at par. Provision is to be made in 
the lease for n ultimate increase (but not before three years) of 
Manhattan stock to the total amount of $60,000,000, including out- 
standing stock; and due provision is to be made for the application 
of the proceeds of the sale of the increased stock to the further 
improvement of the Manhattan property. The Interborough com- 
pany will pay $10,000 per annum to keep up the organization of the 
Manhattan company, in addition to the dividend rental which shall 
be paid to the stockholders, and the Manhattan stock will be 
Stamped with a contract of the Interborough company to this effect. 
In addition to its capital stock, the Manhattan company has out 
about $40,000,000 of bonds. It owns about thirty-eight miles of 
double-track road, and has a number of franchises in the Bronx 
which have not been built on and may be utilized by the subway 
people under the new lease. The Rapid Transit Subway Construc- 
tion Company, which is constructing the rapid transit tunnel, has 
$6,000,000 capital stock, while the Interborough Rapid Transit Com- 
pany, which was formed originally to own and operate the subway 
on its completion, ras a capital of $30,000,000 common stock. The 
company has no bonded indebtedness, the only obligation ahead 
of the common stock being a payment of three and one-half per 
cent yearıy on $37,000,000 to the city, and a sinking fund of one 
per cent, the latter to commence five years after the road is in 
operation. The larger part of the capital to build the Brooklyn 
extension has been furnished by the Interborough company, as it 
was deemed better to use its capital this way than to accept further 
advances from the city. 


LEGAL NOTE. 


FINAL DECREE HANDED DOWN IN FAN MOTOR SUIT— 
Judge Lacombe, in the Circuit Court of the United States for the 
Southern District of New York, held at the city of New York on 
November 17, handed down a decree in the suit of the Diehl Manu- 
facturing Company vs. the Dayton Fan and Motor Company, 
Ernest A. Lowe and Charles W. Leveridge. The decree states that 
claims one and two of letters patent of the United States No. 414,757, 
granted to Philip Diehl on an electric fan motor, November 12, 
1889; claims two and four of letters patent of the United States No. 
414,758, grantea to Philip Diehl on an electric fan, November 12, 
1889; claims one three, four and five of letters patent of the United 
States No. 465,360, granted to Philip Diehl and Edwin H. Bennett, 
Jr., on an electric fan, December 15, 1891; claim six of letters patent 
of the United States No. 465,361, granted to Philip Diehl and Edwin 
H. Bennett, Jr., on an electric fan, December 15, 1891, and claims 
one and five of letters patent of the United States No. 585,250, 
granted to Edwin H. Bennett, Jr., on a combined electric fan and 
electrolier on January 20, 1897 (being all the claims put in issue 
by the proofs) are, and each of the said claims is, valid, and the 
title to the said five letters patent is vested exclusively in the 
complainant, the Diehl Manufacturing Company, and the de- 
fendants, the Dayton Fan and Motor Company, and Lowe and 
Leveridge, and each of them, have infringed said eleven claims of 
said letters patent, the Dayton Fan and Motor Company by mak- 
ing and selling, and Lowe & Leveridge by selling in the United 
States electric fan motors using the invention covered by said 
eleven claims. It is decreed that a permanent injunction be issued 
out of this court, commanding and enjoining the said defendants 
from hereafter directly or indirectly making, using or selling the 
invention covered by these claims without license or permission of 
the complainant. The defendant, having satisfied and paid all 
claims and demands for the profits, damages and costs, it is further 
decreed that this decree be without reference for the ascertainment 
of the same. 
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ELECTRICAL SECURITIES. 


The bank statement of last week showed a considerable increase, 
amounting to almost $12,000,000, in the loan account. This was 
not looked for generally and had a decidedly unfavorable effect on 
subsequent dealings. The response to this adverse showing was a 
partial break in what was up to this time a comparatively strong 
market, although the speculative demands were in no way extrava- 
gant. The stocks in general lost ground, and in some cases the de- 
clines ran up as high as two points in leading issues. Earlier in 
the week the strong showing of several local issues brought the 
market up in fairly good shape, and the anticipation of a favorable 
message from the Executive convinced a great many speculators 
that bull conditions were likely to be found in favor for some little 
time. The coming message to Congress from the President will be 
of more importance than usual, as the Executive is regarded in the 
financial district more or less as an unknown quantity. For sev- 
eral months Wall street has been fearful that the administration 
will force Congress to consider in some radical way anti-trust legis- 
lation and tariff revision. Consequently, it will derive much en- 
couragement from a temperate message. It is very evident that 
the financial district is desirous of moderate measures regarding 
the various railroad and industrial combinations, and if the Presi- 
dent recommends these things it will be of the greatest encourage- 
ment to speculative conditions in general. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 29. 


New York: Closing. 
Brooklyn Rapid ‘Transit............cccee. 63% 
Consoiidated Gas....... ccc ccc cece evens 213 
General Electric......... ccc cece cecec ccs 178 
Kings County Electric. .........0.-ceceeee SAL 
Manhattan Elevated.............cceccccecs 156% 
Metropolitan Street Railway.............. 139% 
New York & New Jersey Telephone...... 161 
Westinghouse Manufacturing Company... 208 


The official announcement of the terms of the Manhattan Ele- 
vated lease to the Interborough company was the principal news 
item of the week in local securities. 

Brooklyn Rapid Transit earnings show an increase of $433,387 
for the four months ending October 31, over the same months in 
1901. 

The Westinghouse Electric and Manufacturing Company has 
declared a quarterly dividend of 1% per cent upon the preferred 
stock of the company, payable January 2, 1903. 

The directors of the Consolidated Gas Company have declared 
the regular quarterly dividend of 2 per cent, payable December 15. 


Boston: Closing 
American Telephone and Telegraph..... 159% 
Edison Electric Illuminating............ 267% 
Massachusetts Electric preferred.......... 96 
New England Telephone................. 137 


Western Telephone & Telegraph preferred 97 


The gross earnings of the Boston Elevated Railway Company 
for the year ending September 30 are $11,321,030, as compared with 
$10,792,993 for the year previous. For the year 1899 and 1900, the 
gross earnings were $10,141,209, and in the year 1898 and 1899, 
they amounted to $9,671,440. 


Philadelphia: Closing. 
Electric Company of America........... 9% 
Electric Storage Battery common........ 80 
Electric Storage e eA PrE EEA TRR 80 
Philadelphia Electric.. Pa eeackecess 8% 
Union Traction. se E E. | j 
United Gas Improvement. . ee a e a aia 111 

Chicago: Closing 
Edison Light.......essssssesssssosssosso 175 
Chicago Telephone........sasssesssseses. 156 
Metropolitan Elevated preferred.......... 85 
National Carbon COMmMON............eee0. 27 
National Carbon preferred.............. 95 

' Union Traction common....... pee Reece ise 14 
Union Traction preferred................. 50 


The regular dividend of the Chicago Telephone Company will 
probably be declared at the meeting of the directors of the com- 
pany early in December. 

The directors of the South Side Elevated have declared the 
regular dividend of 1 per cent, payable December 31. 
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PERSONAL MENTION. 


MR. W. C. WOODWARD, a well-known electrical engineer of 
Providence, R. I., was a visitor in New York last week. 


MR. J. BEYERS HOLBROOK, M. E., on December 1 became a 
member of the firm of Charles Henry Davis and Partners, of New 
York city. 


MR. CHARLES AUSTIN ROLFE, of the American Electric Fuse 
Company, of Chicago and Adrian, Mich., was a New York visitor 
this week, renewing old acquaintanceships in the Bast. 


MR. EDWIN R. KNOWLES, New York city, has been retained 
as consulting engineer with the St. Lawrence Power Company. Mr. 
Knowles has just returned from a trip of inspection of the power 
plant at Massena, N. Y. 


MR. L. W. KITTMAN, Chicago, will act as general traveling 
representative for the Marshall-Sanders Company from the be- 
ginning of this month. He will take care of the company’s interest 
in the middle and western states. 


MR. WILLARD L. CANDEE of the Okonite Company left New 
York city on Wednesday of last week to be present at the laying 
of the land lines by the Commercial Pacific Cable Company of the 
Pacific cable in San Francisco and Honolulu. 


MR. CHARLES A. TREMERE, former president of the Florida 
Electric Company, was a recent visitor to New York city. Mr. 
Tremere is no longer connected with the Florida Electric Company, 
of Jacksonville, having sold out his interest to Mr. T. W. Dunk, of 
that city. 


MR. EDWIN REYNOLDS, for many years general superintendent 
of the Edward P. Allis Company and chief engineer of the Allis- 
Chalmers Company, has been made the consulting engineer of the 
entire concern. Mr. Irving H. Reynolds has been advanced to the 
position of chief engineer. 


NEW INCORPORATIONS. 
DOVER, DEL.—The Queretaro Power Company. $300,000. 


HURON, S. D.—Gladys Electric Light, Water and Power Com- 
pany. $100,000. 


HATTIESBURG, MISS.—Hattiesburg Light and Power Com- 
pany. Incorporators: M. Hemphill, R. H. Hemphill, H. A. Hemphill. 


FORT WORTH, TEX.—Quanah & Mangum Telephone Company. 
$5,000. Incorporators: M. M. Hankins, J. E. Woolbright and M. R. 
Smith. 


SPRINGFIELD, 
$70,000. 
Mitchell. 


CHATTANOOGA, TENN.—The Chattanooga Light and Power 
Company has been awarded a contract for city lighting for a period 
of two years. i 


JERSEY CITY, N. J.—Davis Electric Manufacturing Company. 
$50,000. Incorporators: Raymond Newman, Horace S. Gould and 
K. K. McLaren. 


ALTOONA, PA.—The Citizens’ Electric Light Company. $1,000. 
Directors: Daniel G. Owens, John M. Hamer, Tyrone; Charles W. 
Hooner, Bellwood. 


MINNEAPOLIS, MINN.—The Electric Machinery Company. 
Incorporators: James T. Bousted, Charles H. Chalmers, 
William J. Lau. 


GUTHRIE, O. T.—The Temple Power, Water, Light and Fuel 
Company. .$25,000. Incorporators: E. J. Kelly, of Waurika; O. C. 
French and B. V. Cumming, of Temple. 


UTICA, N. ¥.—The Crescent Electric Company. $30,000. In- 
corporators: William P. Campbell, J. C. Eichmeyer, A. J. Potter, 
William H. Pryor, Jr., and John Wenzel. 


PIERRE, S. DAK.—New England Light and Fuel Company. 
$100,000. Incorporators: Dexter M. Small, Robert L. Stanton, 
Providence, R. I.; L. L. Stephens, South Dakota. 


ALBANY, N. Y.—The Almstead-Gough Electric Company. 
$10,000. Directors: Ezra M. Higgins, Morris J. Almstead, of 
Rochester, and Albert H. Ellis and William H. Gough, of Syracuse. 


ILL.—Citizens’ Light and Water Company. 
Incorporators: A. R. Manley, P. G. Manley and J. M. 
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ELECTRIC RAILWAYS. 


MONTGOMERY, ALA.—Work on the Opelika & Auburn electric 
railway has been begun and will be pushed rapidly. The expendi- 
ture contemplated at once is $200,000. 


TRENTON, N. J.—Work is to be commenced at once on the 
Johnson Company’s Princeton extension, from the north, and the 
Camden Traction Company, from the south. 


FREEPORT, L. I.—The New York & Long Island Traction Com- 
pany is arranging to extend its lines to Baldwin, Ocean Side, East 
Rockaway and Lynbrook, and work will begin soon. 


FORT WORTH, TEX.—The Northern Texas Traction Company 
will spend $200,000 improving its lines in this city, and will ulti- 
mately build extensions to Denton, Cleburne and Weatherford. 


OSWEGO, N. Y.—The Hudson River Power and Transmission 
Company is about to erect a large substation at Alpaus, at the point 
where the wire from Spier’s Falls connects with the wire from 
Mechanicsville dam. 


CINCINNATI, OHIO—The Terminal Traction Company has 
been incorporated with a capital of $100,000, to build a central 
station in Cincinnati for the electric lines from different parts of 
Ohio and to provide suitable terminals. 


WILMINGTON, N. C.—Work has been commenced on the new 
power-house for the Consolidated Railways. It will be a modern 
building of brick and will be completed and equipped. ready for 
operation by the middle of January. 


HACKENSACK, N. J.—The Hudson River Traction Company, 
which operates the trolley lines between Fort Lee, Englewood and 
Hackensack, has secured’ control of the Newark & Hackensack 
trolley line, and will at once assume the management of that road. 


MILWAUKEE, WIS.—The Milwaukee Electric Railway and 
Light Company has been granted a fifty-year franchise covering 
about five miles of road, extending from the eastern part of the 
town of Lake to the western limits. The new line will be built 
at once. 


BANGOR, ME.—The survey of the proposed electric road to 
connect the Augusta, Winthrop & Gardiner road at Togus with the 
Rockland, Thomaston & Camden road, has been practically com- 
pleted. It is intended to build the road next spring. It will be 
thirty miles in length. 


ROANOKE, VA.—S. D. Furguson, of this city, and E. M. Funk- 
houser, of Staunton, Va., have completed the purchase of the Staun- 
ton etreet railway, electric light and gas plants from Messrs. 
Sullivan and Cromwell, attorneys for the Seventh National Bank, 
of New York, the consideration being $250,000. 


FRANKLIN, N. H.—The Pemigewasset Power Company, recently 
incorporated under the laws of the state of Maine, has purchased 
the property at Eastman Falls. The dam being constructed at this 
point will develop a heavy water power, and several concerns are 
understood to be negotiating for locations. 


WILMINGTON, DEL.—The Cherry Hill, Elkton & Chesapeake 
City Electric Railway Company has been reorganized, and has 
bought a private right of way from Stanton, Del., to Newark and 
the Maryland line, combining with the Wilmington Street Railway 
Company for the use of its line from Stanton to Wilmington. 


NASHVILLE, TENN.—The promoters of the Nashville & Gal- 
latin and Nashville & Columbia electric railroads expect to have 
the lines built and in operation by spring. The surveys for the roads 
are about completed, and it is expected that contracts will be let 
within thirty days. Construction will begin as soon as possible. 


WEST GROVE, PA.—The West Chester Street Railway Company 
has been granted a right of way through this town by the borough 
council. This company is building a belt line around Chester 
County, covering sixty-four miles and taking in Kennett, Anndale, 
West Grove, Oxford, Parkesburg, Coatesville, Downington and West 
Chester. 


BALTIMORE, MD.—The Virginia Passenger and Power Com- 
pany, which has become the owner of the Richmond & Petersburg 
Electric Railway, which now runs from Petersburg to Manchester, 
about twenty-two miles, intends to run cars through from Peters- 
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burg to Richmond, and in order to do so will either make improve- 
ments to the Free Bridge over the James River, or build a new 
bridge. 


OSWEGO, N. Y.—President W. Judson Smith, of the Syracuse, 
Lakeside & Baldwinsville Railroad, states that his company will 
buid a line to Oswego early in the spring, and that arrangements 
are progressing toward getting rights of way, franchises, etc. The 
road will run from Baldwinsville to West Phenix, Oswego Falls, 
Minetto and Oswego. The distance from Baldwinsville to Oswego 
is twenty-five miles. 


KNOXVILLE, TENN.—The Cleveland & Ducktown electric road, 
which has been chartered, is under the control of Chattanooga 
parties who have had the water power of the Ocoee River investi- 
gated to arrive at the horse-power to be secured. The project is to 
furnish power from this river to that part of the line east of Chat- 
tanooga, and power to be developed from the Caney Fork River 
will operate the road west of Chattanooga. 


SALT LAKE CITY, UTAH—An electric road will be built be- 
tween Cisco and Moab at an early date for the purpose of trans- 
porting ore from the latter point to the kio Grande Railroad at 
Cisco. It will be about fifty miles long, and will cost about $1,000,- 
000. It may also be extended to La Sal mines, across the Colorado 
border, fifty miles from Moab. The company is composed entirely 
of Utah capitalists, with headquarters at Provo and Salt Lake City. 


KALAMAZOO, MICH.—H. E. Bucklen, of Chicago, is to build 
an electric line connecting Elkhart and Valparaiso. The line will 
ultimately be extended to Angola, which is near the Ohio state 
line, and where connection will be made with a projected line that 
will establish continuous connection between Chicago and Toledo. 
Franchises have been secured and partial surveys of the route 
havé been made. The capital is said to be available for im- 


TISHOMINGO, I. TER.—It is stated that a company, backed by 
eastern capital, will build an electric road connecting Denison and 
Tishomingo. The road will be forty-five miles in length, and will 
carry freight as well as passengers. The company will build a dam 
across the Pennington River, just above Tishomingo, by this means 
securing 1,000 horse-power, which will be sufficient to run the 
trains and for lighting purposes in towns between Denison and 
Tishomingo, and also Tishomingo. 


CRESTON, IOWA—The Creston Railway, Heat, Light and Power 
Company has filed with the recorders of Union and Adair counties 
a trust deed for $600,000, conveying to the Trust and Loan Com- 
pany all of the property of the company and any more to be ac- 
quired, and giving the trust company first mortgage on all present 
or acquired amounts of the company. The deed was made to secure 
the issuance of 5,000 bonds, of $100 each, the money so acquired 
to be used for the construction of the road at a cost of not more 
than $15,000 per mile. The building of the road will be begun as 
soon as possible. 


SPOKANE, WASH.—A deal has just been completed for the 
organization of the Cœur d’Alene & Spokane Railway Company, 
Limited, with a capital stock of $500,000. The directors announce 
that it is the intention to build an electric road between Spokane 
and Cœur d’Alene City. The road is to be financed by Cceur 
d’Alene lumbermen, and the work of acquiring the right of way 
will be begun at once. The directors of the company are: F. A. 
Blackwell, of Williamsport Pa.; William Dollar, of Cœur d’Alene 
City; A. Bettes, of Detroit, Mich.; C. P. Lindsley, of Menominee, 
Mich., and F. S. Robbins, of Rhinelander, Wis. 


JANESVILLE, WIS.—The Janesville Electric Company, owner 
of the local lighting plant, has passed into the hands of a company 
composed of Stanley B. Smith, Levy B. Carte, George G. Suther- 
land, M. G. Jefferies, T. O. Howe and P. H. Korst. The company is 
to be entirely reorganized and the capital stock increased from 
$30,000 to $100,000. The plant will be largely increased, and besides 
furnishing iighting and heating will also furnish electric power 
to factories. The company which purchased the plant is composed 
of the same men who recently came into possession of all the 
valuable properties and water rights of the Janesville Cotton Mills 
Company, and they now own practically all of the first water rights 
of Rock River. The company will file its amended articles and 
elect new officers at once. 


m- — 


December 6, 1902 


ELECTRIC LIGHTING. 
ST. LOUIS, MO.—The city council has passed the ordinance 


: appropriatfng $33,000 for the establishment of an electric lighting 


plant in the basement of the new city hall. 


MONTGOMERY, W. VA.—Word has been received here of the 
burning of the power-house at the Kaymoor coal mines. It is esti- 
mated that the damage will not fall short of $50,000. 


SCHENECTADY, N. Y.—It is reported that a number of the lead- 
ing business men of Schenectady have under consideration the 
organization of an electric lighting company on the cooperative 
plan. 


NIAGARA FALLS, N. Y.—Active work has been begun on the 
plant of the Niagara Falls Hydraulic Power and Manufacturing 
Company. The work will take years, and many men will be em- 
ployed. . 


CAPE MAY, N. J.—AIl the contracts for the erection and con- 
struction of the new electric light plant for the Cape May Light, 
Heat and Power Company have been awarded, and the work will 
soon be under way. 


CRYSTAL FALLS, MICH.—Plans are under way for greatly 
improving the municipal lighting plant. A water-power canal is 
being constructed that will furnish much greater energy than the 
present steam plant. 


ASHTABULA, OHIO—It is reported here that $50,000 will be 
expended at once in installing an electric plant on the Pennsylvania 
docks in this city, to be used in operating the mammoth ore and 
coal-handling machines. 


HUNTINGTON, N. Y.—The Huntington Light and Power Com- 
pany has made arrangements to begin operations at once on its 
plant here. The incorporation has been completed, and a first- 
class plant is to be erected. 


CINCINNATI, OHIO—A deal has been closed by which the 
property of the Wyoming Electric and Power Company has passed 
into the hands of the Cincinnati Gas and Electric Company. The 
purchase price has not been made public. 


TRENTON, N. J.—Charles A. Comp and C. A. Budd, of Yard- 
ville, and Augustus Wolf, of Chambersburg, Pa., have incorporated 
the Yardville Electric Light, Heat and Power Company, with a 


capital stock of $25,000. The company is to do a general electric 
business. 


JAMESTOWN, N. Y.—The board of public works has recom- 
mended the building of a $40,000 addition to the lighting plant. 
It is estimated that if the plant’s capacity is increased the revenue 
from commercial lighting would be sufficient to operate the entire 
Plant without any direct tax for street lighting. 


JORDAN, MINN.—A local company, named the Jordan Electric 
Light and Heating Company, has been incorporated for the pur- 
pose of furnishing light to this city, and. work has already com- 
menced. The officers of the company are: C. H. Casey, president; 
H. S. Shreiner, vice-president; G. F. Schmitt, secretary; H. F. 
Juergens, treasurer. 


EASTON, PA.—The Easton Power Company, the Easton Gas 
Company, the Easton Gas Fuel Company and the Delaware Gas 
Light Company will be consolidated, and the name of the new com- 
pany will be the Easton Gas and Electric Company. It is stated 
that the merger will not make any material changes in the officials 
of the different companies. 


BOSTON, MASS.—Joseph P. Bass, Bangor. who a year ago pur- 
chased all the stock of the Oldtown Electric Light Company and the 
Oldtown Gaslight Company, has sold these properties to the Public 
Works Company, of Bangor. Four new directors have been elected, 
as follows: John R. Graham, F. D. Oliver, James H. Cutler and 
James N. Cartwright. The Public Works Company will make many 
improvements. 


YORK, PA.—Charters for the Long Island Water and Power 
Company and for the Shenk’s Ferry Water and Power Company 
have been revorded here. They are both located in this county 
and are part of the big system being installed in the lower end to 
develop electric power. The directors of both are the same: Albert 
L. Register, Ardmcre, Pa.; John DeW. Duncan, Philadelphia, and 
George M. Bunting, Chester, Pa. 
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TELEPHONE AND TELEGRAPH. 


DANBURY, CT.—The Southern New England Telephone Com- 
pany is making extensive improvements to its local exchange. 


LE ROY, N. Y.—The Inter-Ocean Telephone Company is securing 
rights for placing its poles in this village, and it is expected that 
construction will begin soon, | 


ATLANTA, GA.—Work on the erection of the new annex for 
the Southern Bell Telephone Company has been begun, and it is 
expected that everything will be completed within four months. 


JACKSON, MINN.—The Jackson Telephone Company has been 
incorporated by C. A. Sterling, of La Crosse, Wis., and Paul H. 
Berge, Hans Sether, George R. Moore and Thomas Knox, of Jack- 
son, with a capital of $650,000. - 


HOPKINSVILLE, KY.—The contract for the new exchange 
and office building for the Cumberland Telephone Company has 
been let, and work will be begun at once. The building will be 
thoroughly modern in every respect. 


TROY, N. Y.—The Commercial Union Telephone Company has 
been incorporated to conduct a line connecting the cities and vil- 
lages in the counties of Rensselaer, Saratoga, Washington, Warren 
and Essex, and the cities and villages in other counties in the state 
and adjoining states. The directors of the company are: John F. 
Christie, C. V. Collins and William C. Geer, all of Troy. 


DAVENPORT, IOWA—The long-distance line of the American 
Telephone and Telegraph Company between Davenport and St. 
Louis has been opened for business. This is the line that was re- 
cently built from Davenport to St. Louis via Muscatine, Burling- 
ton, Keokuk, Fort Madison and Hannibal. It connects with the 
same company’s line from Davenport to Chicago and the East. 


OBITUARY NOTICE. 


MR. JOSEPH M. WILSON, engineer and architect, died sud- 
denly in his office in Philadelphia on the afternoon of November 
24. Mr. Wileon was born in Phoenixville, Pa., in June, 1838. He 
was educated at the Rensselaer Polytechnic Institute, Troy, N. Y., 
graduating in 1858. In 1860 he became assistant engineer of the 
Pennsylvania Railroad. In 1863 he was made resident engineer 
of the Middle Division, and from 1865 to 1886 he held the post of 
engineer of buildings and bridges. In 1876 Mr. Wilson was asso- 
ciated with the designing and construction of the main exposition 
building and machinery hall of the Centennial Exposition. He 
served on the commission that condemned the Washington Aque- 
duct and that recommended the underground railway system now 
being constructed in New York city. He was president of the 
Franklin Institute for a number of years, was a member of the 
Engineers’ Club, of New York city; the Institution of Civil Engi- 
neers, of London, the American Society of Civil Engineers, the 
American Philosophical Society, was a fellow of the Ameri- 
can Association for the Advancement of Science, and a fel- 
low of the American Institute of Architects. His wife and one 
married daughter survive him. 


a a INDUSTRIAL. ITEMS. A A 


THE HEINE SAFETY BOILER COMPANY, St. Louis, Mo., re- 
cently supplied to the East St. Louis & Suburban Electric Railroad 
a 5,000-horse-power boiler. 

THE THOMAS S. CLARKSON MBMORIAL SCHOOL OF 
TECHNOLOGY, at Potsdam, N. Y., held its founder’s day exer- 
cises on Monday evening, December 1. 


THE ECCLESTON LUMBER COMPANY, 29 Broadway, New 
York city, ships promptly direct from its own mills. This company 
makes a specialty of yellow pine ties, poles and cross-arms. The 
fall business has been very gratifying, and the company has ready 
for immediate use a special lot of carefully inspected material. 

THE NATIONAL ELECTRICAL SUPPLY COMPANY, Wash- 
ington, D. C., owing to the greatly increased demand for its sup- 
plies, has found it necessary to enlarge its establishment, and the 
company has just finished the addition of another story to its pres- 
ent quarters. This company carries a full line of electrical supplies 
and specialties. 

THE WESTERN TELEPHONE MANUFACTURING COMPANY 
is a new Illinois corporation which is taking over all the patents 
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belonging to the Western Telephone Construction Company. 
This company has some strong men in its board of directors, and 


it is expected that it will become a strong factor in the telephone 


work of the West. 


THE SIGNALOID CHEMICAL WORKS, 81 Fulton street, New 
York city, is the manufacturer of a patent chemical compound for 
frosting and coloring incandescent bulbs. The holiday trade is 
bringing a large demand for this class of material, and the Signa- 
loid company is possessed of the best facilities for promptly execut- 
ing orders of any magnitude. 


THE EUREKA ELECTRIC COMPANY, Chicago, Ill, announces 
that in its headquarters, Room 656 in the Auditorium, will be found 
during the convention the latest apparatus manufactured by the 
company. The exhibit will be in charge of Messrs. I. J. Kusel, D. L. 
Canmann, H. Rosenow, C. W. Robbins, Paul Gardner and others. 
Handsome souvenirs will be given away. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, has 
placed on the market, under the name of the “Eaco dry battery,” a 
piece of apparatus which has successfully stood severe tests to 
which it has been subjected to decide its usefulness. This com- 
pany will be pleased to give full information to any one interested 
with regard to the life and service of this new battery. 


THE NEW HAVEN NOVELTY MACHINE COMPANY, New 
Haven, Ct., will have an elaborate exhibit at the Auditorium Hotel 
during the convention of the Interstate Telephone Association in 
. Chicago. Some of the notable apparatus -which will be exhibited 
at this time will be the Novelty slidable sleeve, for splicing con- 
nections; the Novelty sleeve and Y-branch; sleeve and three-way 
branch, and pothead. 


THE PORTER BATTERY COMPANY, Waukegan, Ill, is mak- 
ing large additions to its present plant. A second floor is to be 
added to the main building and other buildings will be erected. 
This change is made necessary by the rapid increase in the com- 
pany’s business and the fact that it is now taking up both railroad 
and stationary work. The company is installing a large plant in 
the Lessing Apartment Building, North Side, Chicago, Ill. 


L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., sole 
manufacturer of the Allen soldering stick, Allen soldering paste, 
Allen soldering salts and Allen commutator lubricant, reports that 
the volume of the business is constantly increasing, not only in the 
domestic, but in the foreign market as well. The company aims to 
make prompt shipments an important feature of its service, and its 
facilities are expected to make it rank very high in this regard. 


THE ATLAS CAR MANUFACTURING COMPANY, Cleveland, 
Ohio, manufactures a very complete line of industrial railroad equip- 
ment. This includes mine cars, drier cars, coal and ore cars, and 
ears for rolling mill, blast furnace, smelting works, foundries and 
manufacturing plants; also switches, frogs, crossings, portable 
track, rail, steel ties, switch stands, etc. The company will be 
pleased to send full information to any one interested on request. 


THE O. C. WHITE COMPANY, Worcester, Mass., manufacturer 
of standard adjustable fixtures for incandescent lamps, makes a 
specialty of apparatus which will throw the light in any direction 
and in any position where the maximum illumination is procured. 
This apparatus is made in a great number of styles which are illus- 
trated in the handsome catalogue which the company publishes. 
This includes illustrations and descriptions of this apparatus with 
price lists for the different styles. 


THE VEEDER MANUFACTURING COMPANY, Hartford, Ct., 
manufactures a number of counters, cyclometers, odometers and fine 
castings, and, while small, these are durable and simple. They 


are found especially useful on voting machines, telephones, nickel- 


in-the-slot machinery, and, in general, to register the number of 
pieces of material produced in a steady and reliable manner. A 
specialty is a small telephone counter which can be used either 
with automatic or manually operated exchanges. 


THE NATIONAL PARK BANK OF NEW YORK, which has a 
large electrical clientele and is one of the great financial institu- 
tions of the city, bas recently improved and enlarged its building 
at 214 and 216 Broadway. In addition, the Park Bank is identified 
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with several other well-known banks in the city, including the 
Mount Morris Bank, the Mutual Bank, the Yorkville Bank and the 
Plaza Bank. Mr. Richard Delafield, president of the Park, is also 
chairman of the boards of directors of the several banks named. 
The other officers of the National Park Bank are: Vice-presidents, 
Stuyvesant Fish, Albert H. Wiggin and Gilbert G. Thorne; cashier, 
George S. Hicxok; assistant cashier, Edward J. Baldwin. 


THE BDISON ELECTRIC ILLUMINATING COMPANY, Brook- 
lyn, N. Y., has begun the publication of a small leafiet'to be called 
“The Brooklyn Edison.” This will contain illustrations and short 
concise articles upon matters of general electrical interest. The first 
issue illustrates a section of the 40,000-light storage battery in the 
Pearl street station, New York, and several reproductions of window 
displays of prominent firms in Brooklyn. ‘The next issue is to be de- 
voted to the manufacturing, giving descriptions and illustrations 
of several of the largest power installations of the company and also 
outlining the numerous and varied uses to which electric motors 
are put. Mr. W. Jac Marland is the general agent of the Brooklyn 
company. 

H. B. COHO & COMPANY, general sales agent of the Keystone 
Electric Company, reports recent sales of Keystone generators and 
motors to the following customers: American Hard Rubber Com- 
pany, Butler, N. J., 50-horse-power motor, 10-horse-power motor; 
Ball Engine Company, Erie, Pa., 10 motors; Carnegie Coal Com- 
pany, Carnegie, Pa., 175-kilowatt generator with switchboard; Clem- 
son Brothers, Middletown, N. Y., 10-horse-power motor; Erie City 
Iron Works, Erie, Pa., 67-horse-power motor; Erie Forge Company, 
Erie, Pa., 25-kilowatt generator; Fischer Motor Vehicle Company, 
Hoboken, N. J., 5-kilowatt generator; Franklin Supply Company, 
Franklin, Pa., generator; Herbert Manufacturing Company, Erie, 
Pa., 15-kilowatt generator; Jones Brothers, proprietors Grand Union 
Tea Company, Brooklyn, N. Y., 30-horse-power motor, 20-horse-power 
motor, 15-horse-power motor, 10-horse-power motor special, two 
5-horse-power motors, 7.5-horse-power motor; Leggett Brothers, 
New York, N. Y., 3-horse-power motor; W. C. McIntire & Company, 
Philadelphia, Pa., 200-kilowatt generator; Malleable Casting Com- 
pany, Sharon, Pa., 5-horse-power motor; Mansfield Coal Company, 
Carnegie, Pa., 150-kilowatt generator; Masurite Explosive Com- 
pany, Sharon, Pa., two 8.5-horse-power motors; Penn Boiler Works, 
Erie, Pa., switchboard; J. C. Stearns, Buffalo, N. Y., 5-horse-power 
motor; Union Ice Company, Erie, Pa., 30-kilowatt generator; 
United States Mint, Philadelphia, Pa., five special vertical motors; 
H. F. Watson & Co., Erie, Pa., 25-kilowatt génerator; Watson & 
Stillman, 18.5-kilowatt generator. The Keystone Electric Company 
builds machines of large capacity, and has a number of specialties. 


THE SPRAGUE ELECTRIC COMPANY, New York city, is re- 
ceiving many orders for its direct-current apparatus and reports 
among recent sales the following: Twenty 200-kilowatt turbine 
generators, three 75-kilowatt generators and four 20-kilowatt gen- 
erators to the De Laval Steam Turbine Company, Trenton, N. J.; 
one 200-kilowatt belted-type and one 200-kilowatt engine-type gen- 
erators to H. O. Wilbur, Philadelphia; one 200-kilowatt engine-type 
generator to the Otis Elevator Company, Yonkers; one 200-kilowatt 
belted-type generator to W. D. Ewarts, Chicago; one 40-kilowatt 
and two 35-kilowatt belted-type generators to the Criterion 
Hotel, New York; one 75-kilowatt belted-type generator to C. Poyet, 
New York; one 50-kilowatt belted-type generator to the 
American Express Company, Chicago; two 3-horse-power round- 
type motors to the West End Theatre, New York; three 8-kilowatt 
generators, six 5-horse-power and four 1-horse-power motors to the 
Fisher Motor Vehicle Company, Hoboken, N. J.; one 40-horse-power 
medium speed motor to J. F. Perkins Company, Brooklyn, N. Y.; 
one 16-horse-power S. S. type motor to L. W. Pond Machinery and 
Foundry Company, Worcester, Mass.; one 40-horse-power belted- 
type motor to Miehle Printing Press Manufacturing Company, Chi- 
cago; two 20-horse-power M. S. type motors to the Sigourney Tool 
Company, Hartford, Ct.; one 17-horse-power S. S. type motor to the 
Martinique Apartment House, New York; two electric hoists to 
the Phenix Iron Works, Phenixville, Pa.; one electric hoist to 
Landis Tool Company, Geiser Station, Pa.; one electric hoist to the 
American Car and Foundry Company, Berwick, Pa.; one electric 
hoist to the Scranton Supply and Machinery Company, Scranton, 
Pa., and one electric hoist to Pond Machinery and Tool Company, 
Plainfield, N. J.; two electric hoists to Michigan Alkali Company, 
Wyandotte, Mich. 
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The wonder of the telephone is ever 
new. The more one considers it, the more 
surprising does it seem that an insignifi- 
cant little dise of iron can reproduce so 
exactly the sounds produced by the highly 
developed 


human speech. 


and specialized organs of 


_ An American syndicate has secured the 
right to light Paris, and will begin work 
by bringing together the various lighting 
interests of that city. The gay city may 
therefore look forward confidently to a 
not distant day when it will have a 
lighting system commensurate with the 
importance of the French capital. 


Reports from Sidney, Cape Breton, are 
to the effect that Marconi is having 
difficulty in properly constructing his re- 
ceiving station and may possibly move to 
Cape Cod. We should like to see the first 
permanent transatlantic wireless tele- 
graph station on this side of the Atlantic 
established in the United States. 


NEW YORK, SATURDAY, DECEMBER 13, 1902. 


THE BRUTE AND THE CIRCUIT. 

As electric lines increase in extent the 
numbers of mishaps caused by animals 
and birds become more and more promi- 
The builders of the telephone and 


telegraph wires in Mexico first congratu- 


nent. 


lated themselves that the absence of sleet 
would allow them to economize on the 
construction, but the ring-tailed monkeys 
and parrots soon availed themselves of 
the opportunity to congregate on these 
lines at night, and a heavier construction 
became necessary. In like manner, when 
lines were first built through forests the 
absence of municipal supervision did 
not allow the full range of antici- 
pated economies, for the bears, mistak- 
ing the humming of the wires for con- 
cealed hives of bees, were active in their 
search for the hidden sweets, gnashing 
the poles until those of moderate size 
were severely weakened. And now come 
the birds to add to the trouble, for the 
power circuit at Anaheim, in Southern 
California, was short-circuited by an owl, 
causing trouble at the power station, and 
the wires falling upon telegraph wires 
caused difficulties on those lines. 

If the eagles which alighted on wires of 
opposite polarity in the Fresno power 
circuits had remained in peace and har- 
mony it would have been better for both 
birds and plant, but the first blow of a 
fight caused the simultaneous defeat of 
both eagles, and the are short-circuiting 
the wires made the inevitable trouble at 
the central station. 

A heron recently alighted on the power 
circuit of the Trenton Falls line, a few 
miles north of Utica, N. Y., and stepping 
across from one wire to the other made 
a burnt offering of himself and trouble 
again at the central station. 

Along the Atlantic coast in eastern 
New Jersey, the fishhawks establish their 
nests on the telegraph and telephone 
poles and defend their homes with such 
pugnacity that the linemen are obliged to 
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carry sheath-knives in their belts for de- 
fence. 

The prevention of these occurrences 
appears to be outside of the functions of 
circuit-closers and fuses, and may it not 
be possible that in the near future the 
owners of electric lines will emulate the 
farmer and decorate the poles with scare- 
crow devices; or, perhaps, it may be ac- 
complished by ceasing to make efforts 
against the youth’s throwing the pair of 
horse chestnuts joined together by a 
string, like the bolas of the Gauchos in 
South America? The sentiment of the 
linemen on this subject may experience 
a change that will render these festoons 
a welcome addition. 

There are numerous instances of rats 
causing crosses at switches in electric 
lighting lines, and some of the fires in 
the underwriters’ bulletins have been 
It is but a short 
step from rats to cats, and a cat at Lock- 
port, retreating up the pole of a power 
line to escape a dog—from the danger she 
knew to the perils she wot not of—at the 
cross-arm made a cross from one circuit 
to the other in such a manner that the 
are melted the wire for a long distance, 
and also caused some difficulty at the 
power-house at Niagara Falls. 

The use of the expression “bugs” 


ascribed to this cause. 


for 
specific trouble is not entirely of ethical 
significance, because the insects are an 
omnipresent difficulty for outside lines. 
The larve of small insects, secreting 
formic acid, have opened circuits by cor- 
roding away the fuses. Hornets congre- 
gate on the poles and indicate their um- 
brage at the disturbance, when the line- 
man opens the door, in a most vigorous 
manner. 


ELECTRIC OPERATION OF TRUNK 
LINES. 

In the current issue of the North 

American Review, Mr. Cornelius Van- 

derbilt discusses the practicability of 


using electricity as a motive power on 
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trunk lines. The author takes up- critic- 
ally the different problems in railway 
operation, and compares ìn each case the 
use of steam and electricity. It is to be 
regretted that in no case are figures given 
to back up the conclusions reached, uo 
that the paper can be taken only as an 
expression of Mr. Vanderbilt’s opinion. 

In one or two cases certain factors 
seem to have been overlooked. For in- 
stance, it is stated that from the stand- 
point of those in charge of the railways 
in this country there is only one object in 
view when a change is made in methods 
of operation, this object being the produc- 
tion of an increased net revenue either by 
a reduction in the cost of transporting 
freight and passengers, or by providing 
such additional facilities that higher 
rates may be charged. If this were the 
only object in view, it is possible that Mr. 
Vanderbilt’s conclusion that electric oper- 
ation is not practicable would hold true, 
at least for a good number of years. 

There is another object, however, which 
has already influenced some railways to 
decide upon electric operation of certain 
sections of their roads, namely, that of 
preventing the loss of traffic which they 
already enjoy. In passenger traffic, con- 
venience and comfort are all important 
factors, and when steam railroads have 
been paralleled by high-speed electric 
railways—as now seems likely will be the 
conditions in the future—they will either 
have to give up this traffic or adopt some 
system equally as good. The one im- 
provement of doing away with smoke and 
cinders is enough to draw practically all 
of this business. 

In freight hauling, the tendency has 
been toward heavier trains, as it has been 
pretty conclusively demonstrated that this 
is the most economical method of hand- 
ling; but the limit in the size of traina 
has practically been reached for steam 
operation, owing to the limitations in 
locomotive construction. Heavier trains 
of course can be operated by using two 
or more locomotives, but this method of 
operation, which has been found so ef- 
fective in electric railway work, does not 
seem to have been successful in steam 
railway operation. This result is, no 
doubt, largely due to the inability of two 
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engine crews to operate as harmonioualy 
two steam locomotives as can be done by 
a single motorman by any of the various 
multiple unit electric systems. 

Mr. Vanderbilt states that it has been 
found from steam railway practice in 
western states that increased facilities for 
freight shippers do not, as a rule, pay. 
He, for this reason, aaserts that the in- 
creased facilities, which may be possible 
by the use of an electric system, will 
count for nothing. We are not prepared 
to admit this. It may be that the facilities 
offered in the cases referred to by Mr. 
Vanderbilt were not great enough. With 
electrical operation, the railway will be 
able to distribute freight to all parts of 
the city by its own express cars, and it 
would seem that the delivery of goods at 
the warehouse door would at least count 
for something. 

In comparing the cost of steam and 
electric systems, Mr. Vanderbilt considers 
only an extension of our present trolley 
systems, the power being distributed by 
alternating currents at high potentials 
and transformed down at substations into 
low-voltage direct currents for use on the 
locomotives. There are few electrical en- 
gineers to-day who believe that this will 
be the solution of the problem, and many 
are looking forward to the operation of 
the electric locomotive by alternating cur- 
rents and thus securing a considerable re- 
duction in the cost of installation. 

There are no data to-day for a general 


comparison of the costs of maintenance 
of the two systems. But it is not likely 
that the selection or retention of a system 
will be decided entirely by the question 
of cost of operation and of installation. 
We can all remember the difficulty ex- 
perienced in persuading the steam roads 
to adopt the air brake for all cars, and it 
may be that some influence such as found 
necessary to bring about this change will 
again be exerted on the railroads, The day 
may not be far distant when no steam 
locomotives will be permitted within the 
large cities. The roads will then be under 
the necessity of maintaining two systems 
or of abandoning steam as a motive 
power. 

Nor is it unlikely that electric rail- 
roads, having made a success with local 
passenger traffic, will try for the through 
traffic, and we do not doubt that they 
will get it unless they are fought with 
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their own weapons. How many passen- 
gers can a steam road expect to haul when 
it is paralleled throughout by an electric 
road which offers a more frequent service, 
higher speeds and far more comfort? And 
after having secured the passenger traffic, 
it does not require a great stretch of the 
imagination to see the electric roads com- 
peting for the freight business as well. 


ELECTRICAL FIRE HAZARDS. 


The November number of Insurance 
Engineering contains a contribution 
which, though it is not signed, we are 
assured comes from a prominent electrical 
engineer, and in which are discussed the 
conditions of municipal control of fire 
hazards at present obtaining in New York 
city. l 

The city charter gives the Commis- 
sioner of Water Supply, Gas and Elec- 
tricity cognizance and control over the 
placing of electric conductors within the 
city, but no ordinances have yet been 
passed which enable him to exercise any 
legal authority in this matter: He there- 
fore stands in an anomalous position, 
being required to assume the responsi- 
bility of maintaining a standard of elec- 
trical work in the city, without having 
the means to enforce his rulings. 

Although electrical hazards are, in gen- 
eral, good, the figures given by the last 
quarterly report of the Electrical Bureau 
of the National Board of Fire Under- 
writers show that there is still room for 
improvement. In this report it is stated 
that there were 164 fires of electrical 
origin, entailing a loss of more than 
$153,000. There were also reported 124 
fires, with losses aggregating $1,600,000, 
“which there is every reason to believe 
were of electrical origin.” 

At the present time practically all the 
local electrical codes are based upon the 
Underwriters’ Code, although this is not 
altogether satisfactory. Indeed, one set 
of rules can not be expected to apply 
equally well in all cases. Risks which it 
may seem reasonable to allow in small 
towns may not be permissible in large 
cities. On the other hand, the expense of 
construction such as can be reasonably 
called for in large cities may be far too 
expensive for small towns. Any set of 
rules should for these reasons cover broad 
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principles only, and leave details to the 
head of the local inspection bureau. 

The author of the article referred to 
above suggests the appointment of an 
electrical licensing board as probably the 
best way of securing good work from the 
contractors. This board, as suggested, 
would be made up of a representative 
from the city of New York, a representa- 
tive from one of the boards of fire under- 
writers, a member of the American In- 
stitute of Electrical Engineers, a repre- 
sentative of the Contractors’ Association, 
and a representative of the Electrical 
Workers’ Union. It is thought that in 
this way and with rigid inspection, the 
incompetent contractors can soon be 
weeded out and their licenses revoked. 
By far the greater part of poor construc- 
tion is that done by untrained wiremen, 
and no contractor will venture to employ 
such men if he thereby runs a risk of 
losing his license. ‘Under the present 
conditions, the only penaltv the careless 
contractor needs fear is the expense of 
tearing out poor work and replacing it 
by good. 

While many may differ with the sug- 
gestion for the solution of the problem 
. as offered, all will agree that some im- 
mediate action is needed. Until this is 
done it will be impossible to keep elec- 
trical construction up to the high stand- 
ard which should be observed. 


THE MONORAIL SYSTEM. 

Work on the Manchester and Liverpool 
electric express railway has been begun. 
This road, joining these two important 
cities of England, will be thirty-four and 
one-half miles long. When completed, 
it is intended that a ten-minute service 
shall be put in operation at a speed of 
110 miles an hour. This speed, allowing 
for starting and stopping, will cover the 
distance in twenty minutes. 

The road is to be constructed on a 
monorail system—that is to say, the cara 
will be suspended on a central rail; but 
the name is something of a misnomer, as 
in addition to the rail which carries the 
weight, four guard rails are used, and, in 
addition, two conducting rails. The road 
will therefore be a seven-rail road, if 


designated in terms similar to those 
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used when referring to the third-rail 
system. 

The selection of this system has been 
made by the engineer, Mr. F. B. Behr, 
after much consideration and some ex- 
perimental work. Mr. Behr claims that 
he was in no way prejudiced in favor of 
the monorail system, but was led to his 
decision because it seemed to him to pre- 
sent many important advantages over the 
two-rail track for high speeds. 

Each car will be supported on four 
wheels running on the centre rail, and 
will be held in position by flanged guide 
wheels bearing on the guide-rails. These 
wheels will not only prevent excessive 
lateral vibration, but will also prevent, to 
a very great degree, vertical play. It is 
asserted that this construction will make 
derailment impossible. 

The cara are to be operated singly. 
Each car will be driven by four motors, 
suspended below the central rail and 
coupled in pairs through chains to two of 
the four vertical wheels which sustain the 
weight of the car. 

In addition to the main feature of 
monorail construction, a number of other 
new features are included in the plana. 
Thus, at the terminals, steep grades are 
provided, which will assist in acceler- 
ating cars in starting and retard them 
when stopping. An electric system is to 
be installed which will automatically eet 
the block signals as the cars pass the 
signal stations. The road enters the 
cities on an elevated structure about sixty 
feet above the ground, and elaborate 
plans are shown for these terminal sta- 
tions. In fact, every feature which can 
in any way contribute to the success of 
the road seems to have been considered. 

The operation and success of this road 
will be watched by the whole engineering 
world with much interest. Although this 
construction has been experimented with 
before, this will be the first time for it to 
be put into practical operation for high 
speeds. This undertaking will doubtless 
be viewed with some scepticism by most 
railway engineers, as it has been found 
difficult heretofore to provide a suffi- 
ciently stable road-bed for such high 
speeds. There ia a general rule in oper- 
ating railroads to cross bridges and 
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trestles at reduced speeds. This road 
will be practically one continuous trestle, 
over which will be run trains at speeds 
much in excess of those to-day found 
practicable with the very heaviest track 
construction. 


te 


THE NEW YEAR NUMBER OF THE 
ELECTRICAL REVIEW. 


Following its well-established custom, 
the ELECTRICAL REVIEW will give in its 


issue of January 10 a review of the prog- 


res made in the electrical industries dur- 


ing the year just closing. 


It is well occasionally to pause in the 


rush and bustle of our active life and 


take stock, as it were, of what we have on 
hand in methods and materials, that we 
may fittingly plan for the future. 

As electrical applications multiply and 
broaden and electrical science advances, 
each worker, of necessity, becomes more 
and more a specialist. This is not only 
inevitable, but it is desirable, for it is 
the specialist to whom we must look for 
great advances. Yet the specialist is 
often hampered because the vast amount 
of technica] literature makes it impossible 
for him to keep in touch with his brother 
workers. It is for this reason, and, as 
well, for the purpose of giving the non- 
technical reader a clear and comprehen- 
sive idea of what has been accomplished, 
that the ELECTRICAL REVIEW each year 
goes over the work of the last twelve 
months. The cooperation of engineers, 
each not only eminent in his own special 
branch, but recognized as well for his 
clear and pleasant style, has been secured 
for this work. No branch of electrical 
engineering will be overlooked, and the 
progress made in this country and 
abroad will be described. 

It is intended to make this issue of 
the ELEctrIcAL REVIEW a milestone in 
the triumphant march of electricity, and 
to record in it each year all notable events 
in electrical matters for the preceding 


twelve months. 
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The Telephone Situation of To=Day. 


STATISTIOAL. 
O ATTEMPT to photograph a mov- 
T ing train or a flying cannon ball 
without previous preparation may 
give one a fair idea of the size of the 
object in question, but no very distinct 
image. Statistical information of the 
independent telephone business is much 
the sazne kind of undertaking, for the 
train has acquired full headway and will 
not stand still long enough for statistics 
to be written down, so that anything like 
an accurate count would be about as sat- 
isfactory as the calculation of the cubical 
contents of a moving avalanche or the 

heat units of a prairie fire. 

Strenuous efforts have been put forth 
by manufacturing concerns to keep in 
touch with all working exchanges, and 
two years ago a carefully revised list con- 
tained the names of over 5,000 exchanges 
in actual operation in the United States, 
while at the present time the list is fully 
double this number. One weekly journal 
making a specialty of collecting telephone 
items publishes about 100 news items per 
week, of which nearly half relate to newly 
organized companies throughout the 
country. Many of these of course never 
get beyond incorporation, but, nevertheless, 
men in a position to judge estimate that 
not less than 100,000 subscribers a year 
are added to the independent ranks by 
new companies alone, while with com- 
panies already established an oe 
yearly increase of twenty per cent is i 
modest estimate, a fact hard to realize by 
one who has not traveled over the field 
and actually seen this growth from year 
to year with his own eyes. 

In the states of Ohio, Michigan and 
Indiana, where actual development first 
began and where the business has as- 
sumed a more settled condition than in 
many other states, there has been an at- 
tempt to list and classify the independent 
exchanges in a book issued by H. H. Rob- 
inson, known as the “Telephone Green 
Book,” which gives a summary of all, or 
nearly all, the exchanges operating in 
these three states and from which we 
gather interesting items. Thus in com- 
parative statistics we find: 


Independent Bell 
Subscribers. Subscribers. 
ODIO. 224s ware ate 106,344 79,500 
Indiana .. .......... 65,300 35,000 
Michigan............ 33,731 48,930 
Total......... 205,875 163,430 


Detailed statistics are given as follows: 


By A. E. Dobbs. 


OHIO. 
Number of exchanges........... ..... 


Number of exchange subscribers. ..... $2,906 
Number of farm line subscribers....... 18,438 
Estimated increase in subscribers for 

the Var... as es-carcaretasaces Seca 7,027 
Total number of subscribers............ 106,344 
Miles of metallic circuit toll lines....... 16,421 
Miles of grounded circuit toll lines..... 2,503 
Increase for the year....... .......06. 842 

INDIANA. 

Number of exchanges......... ... ... 177 
Number of exchange subscribers....... 48,947 
Number of farm line subscribers....... 16,358 
Estimated increase of subscribers for 

the yal jay os add aaae saci Ra es . 14,555 
Total number of subscribers........... 65, 300 
Miles of metallic circuit toll lines... ... 8,208 
Miles of grounded circuit toll lines..... 3.042 
Increase for the year,.......... sees. 42.57 

MICHIGAN. 

Number of excbanges................- 203 
Number of exchange subscribers....... 27,978 
Number of farm line subscribers....... 5,753 
Estimated increase in subscribers for 

the Y CAP 5556 oe eS eee ee o 15,369 
Total number of subscribers........... 33,731 
Miles of metallic circuit toll lines....... 5,135 
Miles of grounded circuit toll lines...... 1.756 
Increase for the year ......... ....... 84¢ 


These figures were collected the first 
of last June, and do not represent the 
exchanges then under construction, or at 
least those not nearing completion. Tak- 
ing the total number of subscribers in the 
three states and the total increase for the 
year we find that forty per cent represents 
the total average increase all along the 
line. As summer is the time of greatest 
building activity, it is probable that there 
has been an increase of at least twenty per 
cent since these statistics were collected. 

With this state of affairs is it any 
wonder that telephone factories are be- 
hind their orders, and that there ts a liv- 


‘ing for everybody connected with the 


business ? 

- It must not be supposed, however, that 
this increase in business is confined to the 
three states mentioned. While we have 
no accurate figures from other states, yet 
from reports made at state conventions 
we learn that the states of Wisconsin, 
Minnesota, South Dakota, Nebraska and 
Kansas have at the least 125,000 sub- 
scribers, and judging from reports of 
what has been going on in other states, 
as well as personal knowledge, we may 


credit Iowa, Missouri and Illinois with 


at least 175,000 more. 

In the East, Pennsylvania has a line 
of exchanges reaching from Pittsburg to 
Philadelphia, while New Jersey is being 
rapidly covered with a network of wires 
to connect its numerous exchanges to- 
gether. In New York every important 
town from Buffalo, where an 18,000-line 
switchboard is being installed to the very 


borders of Westchester County, has an 
independent exchange either building or 
in actual operation, and in every case the 
new exchange is taking the lead. In the 
South and West development is also 
going on. 

In a communication to the Saturday 
Evening Post last June, by W. H. Mc- 
Donough, who had made a study of every 
available source of information, 2,500,000 
subscribers were claimed for the inde- 
pendents, and the estimate was at the 
time thought to be very conservative, and 
if the whole country keeps the forty per 
cent increase of Ohio, Indiana and Mich- 
igan, there can not be very far from 
3,000,000 subscribers in the country by 
this time. If these figures are thought 
to be too high, the business will overtake 
them before any more exact data can be 
obtained. 

Referring again to the “Green Book” 
for the capitalization of exchanges in the 
three states already mentioned, we find 
as follows: 


Capital Bonded 
Stock. Indebtedness. 
OMG: Ans fence se $26,100,000 $8,967,000 
Indiana ............ 4,311,000 451,000 
Michigan (outside 
Detroit).......... 8,000,000 241,000 
Total... ..... $38,311,000 $9,659,000 


Percentage of bonded indebtedness = 292. 

From this it will be seen that the com- 
panies can not be in a bad condition 
financially, a detailed examination show- 
ing that the majority of them have no 
outstanding mdebtedness at all. 


THE LESSONS LEARNED. 

It was not to be supposed that the vast 
number of amateurs who entered the field 
under these conditions made no mistakes, 
nor is it to be supposed that first-class 
manufacturing ability and engineering 
talent have always guided the construction 
of these plants. Many very laughable 
stories are told of the mistakes and ig- 
norance often displayed by men who, 
without previous experience, had broken 
into the telephone pasture. And yet, for 
all that, they succeeded in spite of them- 
selves, the demand for telephones being 
so great that with plant once started the 
most obtuse manager was surprised to 
find the demand outgrowing the capacity 
of his exchange and that rebuilding was 
necessary in order to keep up with his 
subscribers. By this time he had gener- 
ally learned something by experience and 
obtained advice from some one who knew 
more than he did and possibly secured the 
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services of one or more good linemen to 
take charge of his work.. Linemen, while 
they greatly improved the character of 
the work and would put up pole lines in 
the proper manner, were not always gifted 
with engineering foresight, and though 
the most successful managers gave their 
men carte blanche in regard to laying out 
and executing the work, still mistakes 
were often made that were expensive in 
their final results. 

Linemen in those days had acquired 
all their knowledge of telephone work 
from the Bell company, and five years 
ago, to build a line of poles “as good as 
the Bell,” was the limit of the average 
managers ambition. In some cases 
where the older plant was about ready to 
fall down they built “better than the 
Bell.” In those days (five years seem 
like a long time in the telephone busi- 
ness) grounded lines were the rule rather 
than the exception, and an exchange put- 
ting up a copper return wire was con- 
sidered far in advance of the general run. 


Of the larger exchanges, nearly all were 
connected to a common return system by 
the newcomers in the field. Instruments 
were of a very inferior quality, but, never- 
theless, the public loyally supported the 
young aspirant for telephonic business, 
and does so yet, as is proved by the fact 
that exchanges established in 1895 are 
still making steady gains year by year, 
and extending their business as rapidly 
= in proportion to the territory they have 
left as the very youngest of them. Had 
the older company recognized their com- 
petitors as engaged in a legitimate busi- 
ness, instead of treating them as outlaws, 
and either sold them instruments out- 
right or at least offered them the priv- 
ilege of toll-line and long-distance con- 
nections, they might have lost a few ex- 
change connections, but they would have 
held the key to the situation and the 
cream of the business; but as they would 
do neither, independent manufacturers 
were given every opportunity to improve 
their instruments and establish their 
business till at the present time some of 
their instruments compare favorably 
with the best of the older kind, and, in 
the schoo] of experience, the young strip- 
ling has learned how to build lines as 
good as the best that the older company 
possesses and has established toll lines of 
his own that are rapidly connecting all 
of the exchanges together, as may be 
judged by the fact that in the three states 
above mentioned there are 37,000 miles 
of long-distance and toll lines, of which 
30,000 are metallic circuits. Four years 
ago most of the independent exchanges 
would have been glad to have made ar- 
rangements with the older company for 
an interchange of long-distance business, 
now they have lines of their own and do 
not wish to do so. 

Mistake No. 2—This has been discussed 
before, but it can not be too strongly im- 


ELECTRICAL REVIEW 
pressed upon those just entering the tele- 


phone field. Few of the earlier exchanges 
realized the proportions to which their 
business would attain, and in hundreds of 
cases plants that were built for an ulti- 
mate capacity of 200 to 300 lines have 
grown to have an exchange list of from 
500 to 1,000 lines. The writer has said 
before, and now says it again, that in the 
laying out of an exchange the only aafe 
limit is the number of families in the 
town and tributary country, and an 
exchange laid out on this plan, while it 
need not string all its wires at the begin- 
ning, will save money in the end and have 
little trouble in rebuilding. 

Take Ohio for example—Allowing for 
an increase of 20,000 subscribers since 
June 1, which is less than twenty per 
cent, there is at the present time one inde- 
pendent telephone to every eighth voter 
throughout the state (number about 
1,000,000), and Cincinnati not yet 
touched; and this, in spite of the fact 
that the embarrassment of the Everett- 
Moore Syndicate gave a number of the 
organized companies a temporary setback 
during the last year. 

Is it any wonder that manufacturers 
of telephone material are feeling cheerful, 
while the owners of some exchanges are 
wondering when this sort of expansion is 
going to stop and give them time to 
breathe. 


CONCLUSION. 


It must not be supposed from all this 
that the American Bell company has been 
run out of the field. Far from it, for their 
splendid long-distance service if nothing 
else would enable them to hold the 
ground, but as a matter of fact it is like- 
wise increasing its business at a steady 
rate—though nothing like that of the 
independents—building its latest ex- 
changes in the best possible manner and 
using its best apparatus. But there is 
still a strong feeling of resentment against 
it, for its sins of omission and commission 
in the past and people almost invariably 
take strong sides with the new companies. 

It might have been supposed that this 
feeling would wear off in a year or two, 
and the company giving the lowest rates 
and the best service would secure the 
bulk of the business, for the public is 
supposed to have a short memory. But, 
as a matter of fact, in places where the 
fight has gone on for seven years the in- 
dependents are in a better position to- 
day than ever and still maintain a long 
lead in spite of the cheap service party 
lines, and in some cases free service, in- 
augurated by the older company. It 
seems for once the people either have a 
long memory or else local pride in their 
home organization, owned and officered 
by men they know, is not to be left out of 
the calculation. Besides, in smaller ex- 
changes, the older company does not al- 
ways give the best service, and their multi- 
party-line measured service system has 
not proved popular when put in compe- 
tition with the single-line unlimited serv- 
ice system of their opponents. 

On the other hand, the independents 
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have some faults of their own. With 
toll lines connecting their exchanges they 
should immediately take steps to stand- 
ardize construction and apparatus, not 
with. a view to stifling competition, but 
with a view to results no matter how at- 
tained. Thus the national or state asso- 
ciations might appoint a board to pass 
on all instruments offered for sale by 
manufacturers, and any instruments not 
passing certain well-known tests would 
not be placed on the official list of ap- 
proved instruments. Such a board would 
pass on the mechanical features, talking 
qualities and ita behavior on an artificial 
line equal to, say, 1,000 miles in length. 
Any instrument passing satisfactory teats 
would be placed on the list recommended 
by the association, and those not doing 
so would simply be left off. 

Line construction should also. receive 
more attention, so that when efforts are 
made to reach an exchange subscribers 
would be reasonably sure of obtaining a 
good talking service when connected. 

There are also at the present time, in 
some rural districts, considerable rivalry 
and bickering over the fancied righta of 
some small companies whose exchanges, 
if combined, would not have subscribers 
enough to make one good exchange, but 
until they are consolidated or human 
nature is changed we suppose this must 
continue while their subscribers put up 
with an indifferent service. To remedy 
the poor construction of some country 
exchanges, it would not be a bad idea for 
the toll-line companies to refuse them 
connections till their lines are placed in 
proper condition. 

Meanwhile the latest exchanges are 
being built along broad lines with a view 
to their future development and of the 
highest grade of construction. 

The matter of rates is becoming an 
acute one in some quarters, for rates that 
were remunerative in the begmning are 
hardly so when the exchange has grown 
from two to five times the original ca- 
pacity planned for. Unquestionably the 
rates fixed by some of the independent 
exchanges are too low for their present 
capacity, but raising rates is hard work 
unless done in the guise of measured 
service, and that does not seem to be 
popular, while to raise the flat rates is 
apt to expose the company, that made a 
campaign for lower rates, to a certain 
amount of ridicule as well as to en- 
counter violent opposition. 

There is also a tendency toward a con- 
solidation of interests, small town ex- 
changes in the same neighborhood merg- 
ing into one company and county ex- 
changes combining for their mutual bene- 
fit, and it is possible we may have all 
local companies pooling all their stock 
and forming state associations or syndi- 
cates. Be that as it may, independent 
exchanges are becoming more firmly es- 
tablished every day, and that husky, 
hustling, hopeful crowd has every cause 
to take a cheerful view of the future, and 
for such I would suggest as a watchword: 
A telephone in every house and every 
place of business, 


798 


ELECTRICAL REVIEW 


The Automatic Telephone 


ment has accustomed the publie 

to expect large results, often 
amounting to industrial revolutiona, 
whenever a new method or appliance 
is perfected. The extent of the revo- 
lution that follows a real improve- 
ment is only limited, especially in this 
country, by the extent to which the in- 
stance of traffic or manufacture affected 
reaches into the industrial life. Such a 
revolution is, in the writers view, im- 
pending in communication traffic by the 
telephone; automatic machine handling is 
coming to its own, and bringing the con- 
duct of this vast service into harmony 
with other public utilities of like magni- 
tude. 

Telephone engineers, with their educa- 
tion and practice wholly in systems using 
“manual” or hand-operated switchboarda, 
have sweepingly denied the possibility of 
a practical, working automatic telephone 
exchange adapted to the requirements of 
a large community, although some have 
grudgingly admitted the desirability of 
such a scheme. Even now, with the 
working of the oldest and most perfect 
of the mechanical switchboards an accom- 
plished fact, as demonstrated in several 
brilliantly successful plants, the average 
“telephone man” will bring up in discus- 
sion old and outworn criticisms, familiar 
by hearsay and repetition for many years. 
Conservatism and bias are not the only 
causes of this arbitrary attitude. The 
prevalence of grossly inaccurate impres- 
sions is due largely to the fact that the 
situation has moved rapidly of late from 
the debatable into the actual, convincing 
men of financial and constructive weight 
who are acting upon their opportunities 
rather than attracting the attention of 
the rank and file of telephone men accus- 
tomed to passing upon a new system by 
its value a3 an improvement in manual 
operating. The Fall River, Mass., Auto- 
matic Telephone Company, using the 
Strowger system, has more than doubled 
its original number of 450 subscribers at 
its start of service in October, 1901; 
gives an immensely popular service, is 
growing rapidly and is a commercial suc- 
cess. Using an automatic telephone in 
that city or in New Bedford, Mass., or in 
the town of Westerly, R. I., where service 
was begun October 23, 1902, is a most 
gratifying experience, and the subscribers 


T HE history of electrical develop- 


are only too glad to tell of its high effi- 


By Joseph B. Baker. 


ciency. These plants are the advance 
guard of a new movement in telephony, 
a breaking of new ground from the start, 
in which old traditions are swept away, 
and this form of electric communication 
traffic is at last harmonized in conduct 
with other public services of like magni- 


tude, and made a partaker of like eff- . 


ciency and economy. It ia not necessary 
to wait for the automatic exchanges re- 
cently ordered for the cities of Columbus 
and Dayton, Ohio, nor for the greater 
automatic system now under active con- 
struction in Chicago, to show that a 
traffic of such enormous volume as that of 
the telephone—expressed by a Bell tele- 
phone report in the statement that an 
average of over 7,000,000 daily Bell calla 
alone were made during the year 1901— 
should be handled by machine rather than 
by a pair of hands. a 
The growth of the telephone service h 

meant rapidly growing systems wherein 
the pressure of difficult problems con- 
fronting the operating companies was, 
very naturally, met by taking the most 
expedient step in the way of improve- 
ment and expansion. The urgent need of 
a more efficient service, contingent upon 
such marvelous growth as that of the last 
four to six years, during which period the 
number of Bell telephones has increased 
at the rate of about twenty-five per cent 
per year, and the number of independent 
telephones has increased from practically 
zero to a number at least equal to the 
present number of Bell instruments, has, 
perhaps, compelled engineers and mana- 
gers, bearing the brunt of such emer- 
gency work, to hold the situation, so to 
speak, by simply putting in more oper- 
ators and more new devices to assist the 
operator. That is, the large operating 
plants, while becoming very complex by 
the introduction of special circuits and 
appliances used as hand-toola, have 
drifted further and further away from 
being themselves machines. Whereas, 
such a growth of traffic would elsewhere 
imperatively indicate a machine to handle 
it, the largest telephone aggregations are 
to-day conducted on the same lines as the 
smallest ones, with the exception that the 
labor is specialized and the hand imple- 
ments are more numerous. It is like try- 


- ing to do the work of a factory bv using, 


instead of modern machinery, a multi- 
tude of hand workmen. The workman’s 
bench and the hand telephone operators 
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Exchange. 


table are alike, for the day of small things 
or for special conditions are numerically 
negligible in any broad consideration. 
The large telephone traffic of to-day, and, 
more especially, the enormous traffic of | 
to-morrow, are not propositione that can 
be dealt with by a pair of hands de- 
pended upon to perform the essential 
movements. It must be borne in mind 
that the telephone conditions of to-day 
differ in kind as well as in degree from 
those that obtained when the public of 
telephone users was small, and no 
thought was given to loss of time in 
grinding a crank and calling out: “Hello, 
Central!” and that up-to-date telephone 
service ought to mean immediate and con- 
stant availability of the telephone as a 
means of intercommunication. The 
transmission of intelligence that should 
be given is perfectly capable of being exe- 
cuted with electric quickness for the 
whole proposition, and should not be 
so slowed down and hampered in every 
process but the actual transmission of the 
voice, as it now is by a clumsy process of 
signaling, verbal giving of the order for 


the connection, and manual placing of 


one pair of wires in contact with another 
pair. The use of hand labor becomes _ 
more than absurd under what are now 
called “rush conditions,” wherein the 
human operative becomes still more of a 
misfit in the work by having her atten- 
tion not only subdivided as a whole, but 
also impaired in the share each “party 
calling” can get. 

In Fall River the automatic telephones 
give a service that is a perfect revelation 
to new users by being simply business- 
like. It is no fault of the human oper- 
ator that her manual exchange can not 
equal the service given at any instant of 
the day or night by the automatic. The 
fact is that telephone operating (not in- 
cluding toll-line operating, where super- 
vision is necessary because a record of the 
calls must be made) is a machine’s job: 
there is nothing about a local operator’s 
functions that is not, essentially, a me- 
chanical movement following a definite 
cause. When one goes to an automatic 
telephone, he passes his call in a way re- 
quiring less volition than to give it verb- 
ally; and, further, his passing of the 
call also executes it simultaneously. It is 
enough to compare this process with that 
of signaling the operator in a “manual” 
parallel case; waiting for her to plug in 
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and give you a share of her attention, 
which you answer by a verbal expression 
of the number, followed almost inevitably 
by her questioning repetition and your 
acknowledgment or correction. All this 
being done, she laboriously reaches for 
“the other plug” and places it in a spring- 
jack ; at which stage the call is no further 
advanced than, with the automatic tele- 
phone, it was directly upon the 
vastly simpler giving of the order; the 
machine at central, being a real machine 
and not a combination of one-twentieth 
of an operator plus an aggregate of hand 
devices, evading all need for the acknowl- 
edging of an order which it can not mis- 
take and instantly executes. To pass on: 
The next step is to ring the “party 
called.” This is done at the automatic 
telephone by the party calling, with no 
uncertain dependence on an operator. 
The few seconds he waits the party call- 
ing knows are chargeable to party called, 
as time consumed in “answering his tele- 
phone.” If party called is actually busy, 
the calling telephone is made aware of it 
by a buzz in his receiver. But with the 
manual system, when the operator has 
“tested the line,” and, to enable her to 
hurry her attention elsewhere plugs party 
calling into a relentless phonograph cir- 
cuit, it means no more to him than that 
the party called may be talking elsewhere 
or may have “hung up” many seconds ago, 
and it means no less, certainly, than a 
vexation, and helpless delav that encum- 
bers his telephone, his clearing-out signal 
ultimately calling the attention of an 
operator and releasing his line for a new 
connection. To complete this comparison 
—the longer discussion of which would 
but make plainer the faults of the manual 
system—consider both the calls to be over 
at the same time. The hang-up on the 
automatic set instantaneously clears both 
calling and called lines, making them 
available for new connections simul- 
taneously with the hook movement. The 
hang-up or ring-off by the manual sub- 
scriber sets a signal, attention to which, 
after a varying delay, causes his line to 
be freed by the operator, with plenty of 
chances meantime for the “busy test” to 
falsely inform other parties secking en- 
trance to his “telephone door.” 

The proper way to perform a correct 
estimate of the present and future value 
of automatic operating is, in the writer’s 
Opinion, to point out the defects of the 
manual system of handling the telephone 
traffic. The fundamental idea of ma- 
chine trunking and connecting executed 
by numbered impulses from the substa- 


tion has always been a good idea, and 
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now for some time the apparatus to 
carry out that idea has been in existence 
in practical working shape. A daily 
traffic that must be expressed in millions 
belongs by right to a machine, and a 
properly designed machine has no use for 
the multiplicity of cords and plugs, mul- 
tiplied terminals, extra trunks, and spe- 
cial devices that go with the employment 
of hand operatives and stand as idle 
capital nine-tenths of the time because 
during one-tenth of the time they are re- 
quired by a highly inefficient and primi- 
tive method of handling a big proposi- 
tion. To deny this to-day in the face 
of what is being done at Fall River, for 
example, is merely to shut one’s eyes to 
a new truth of an industrial importance 
impossible to overestimate. The rapidity 
of the drift of intelligence is the thing, 
and of this whole proposition the actual 
operating is a vital part. 
—— d 
EXPORTATION OF MANUFAC- 
TURES. 


The fact that the exportation of manu- 


factures this year is larger than in any 


preceding year except 1900, and that the 
importation of manufacturers’ materials 
is also larger than in any preceding year, 
lends interest to a statement just prepared 
by the Treasury Department of Statistics 
showing the details of exports of manu- 
factures. 

The principal manufactures exported 
are: iron and steel, mineral oils, copper, 
leather, cotton, agricultural implements, 
chemicals, wood, paper, paraffin, tobacco, 
fibres, cars and carriages, india-rubber 
goods, books and other printed matter, 
distilled spirits and musical instruments 
—their relative value being in the order 
named. 

The Bureau of Statistics has prepared 
a statement showing the exportation of 
these great groups of manufactures and 
the importation of the great groups of 
manufacturers? materials in the ten 
months ending with October, 1902, com- 
pared with the corresponding period of 
last year. It shows that exports of iron 
and steel manufactures for the ten 


months ending with October, 1902, were 


$81,977,545 against $85,911,774 in the 
corresponding months of last year; ex- 
ports of mineral oils were $51,175,361 
against $55,140,398 in the corresponding 
months of last year; exports of copper 
were $40,237,345 against $28,176,263 in 
the corresponding months of last year; 
exports and manufactures of leather 
were $25,412,536 against $24,115,932 
in the corresponding months of last 
year; exports of cotton manufactures 
were $28,853,131 against $21,871,264 in 
the same months of 1901; exports of 
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agricultural implements were $16,246,556 
against $15,812,144 in the corresponding 
months of last year; chemicals, drugs, 
medicines, etc., were $11,199,111 againet 
$12,006,510 in the corresponding months 
of last year; manufactures of wood were 
$10,410,430 against $9,216,197 in the 
corresponding months of 1901, and paper 
and manufactures of were $6,200,163 
against $6,145,705 in the same months 
of last year. 

A series of tables has been prepared by 
the Treasury Bureau of Statistics, show- 
ing the exportation of manufactures in 
each year from 1790 to 1902, and the dis- 
tribution of each article to every country 
and grand division of the world during 
the period from 1891 to 1901, and this 
analysis shows thet fifty-two per cent of 
the manufactures go to Europe, and 
twenty-four per cent to North American 
countries other than the United States. 

The exports of manufactures amounted, 
in 1790, to $1,237,393 and formed 6.1 
per cent of the total domestic exports; 
during the period of 1790-1800 they 
averaged $1,972,583 per annum, and 
formed 6.6 per cent of the total; during 
the decade ending with 1810 they aver- 
aged $3,035,541 per annum, and formed 
8.9 per cent of the total domestic exports ; 
during the decade ending with 1820 they 
averaged $3,056,919 per annum and 
formed 6.6 per cent of the total domestic 
exports; during the decade ending with 
1830 they averaged $6,021,636 per annum 
and formed 11.3 per cent of the total do- 
mestic exports; during the decade ending 
with 1840 they averaged $8,256,786 per 
annum and formed 9.3 per cent of the 
total domestic exports; during the decade 
ending with 1850 they averaged $12,- 
098,712 per annum and formed 10.8 per 
cent of the total; during the decade end- 
ing with 1860 they averaged $27,407,473 
per annum and formed 11.8 per cent of 
total; during the decade ending with 
1870 they averaged $38,362,268 per an- 
num and formed 16.1 per cent of the 
total. From that period forward the 
growth was very much more rapid; dur- 
ing the decade ending with 1880 they 
averaged $92,792,242 per annum and 
formed 16.1 per cent of the total; during 


the decade ending with 1890 they aver- 


aged $136,017,112 per annum and 
formed 18.1 per cent of the total exports; 
during the decade ending with 1900 they 
averaged $242,278,374 per annum and 
formed 23.5 per cent of the total; in the 
fiscal year 1900 they were $433,854,756 
and formed 31.6 per cent of the total 
exports; in the fiscal year 1901 they were 
$410,932,524, forming 28.1 per cent of 
the total, and in the fiscal year 1902 they 
were $403,641,401 and formed 29.8 per 
cent of the total. 
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Interstate Independent Telephone Association. 


Second Annual Convention Held at Chicago, December 9, 10, 11, 1902. 


HE second annual convention of the 
T Interstate Independent Telephone 
Association opened with a mag- 
nificent attendance and sentiment of the 
utmost harmony. Delegates from the 
nine states in the organization and manu- 
facturers from every part of the country 
were present in force. 

The first session was called to order on 
Tuesday morning, with President H. C. 
Raney in the chair, assisted by Secretary 
E. M. Coleman. 

President Raney called the convention 
to order, when J. W. Keelyn, chairman of 
the Chicago entertainment committee, in- 
troduced the Hon. Lawrence E. McGann, 
controller of the city of Chicago, who, as 
the representative of the Mayor, delivered 
the address of welcome to the delegates, 
saying, in part, as follows: 


Mr. Chairman and gentlemen of the In- 
terstate Independent Telephone Associa- 
tion—I am here to present the compliments 
of his honor, the Mayor, and to say that he 
regrets that he can not be present with you, 
and to wish that your deliberations may be 
fruitful of good results. Personally I sin- 
cerely wish you the greatest possible suc- 
cess, and I wish to modify my first ex- 
pression that my interest is not in you as 
much as in the laborers and people at large. 
I hope you will always be well paid for 
your efforts, but I emphasize what I said 
first that I am more interested in the out- 
come to humanity. I hope your stay in 
Chicago will be pleasant, and I extend to 
you, in the name of the city of Chicago, a 
hearty welcome. (Applause.) 


President Raney then read his address, 
an abstract of which follows: 


President J. C. Raney, of Fairfield, Iowa, 
on behalf of the Association, thanked the 
controller for his generous welcome. He 
remarked that as the Association repre- 
sented nine states and an investment of at 
least one hundred millions, it was worthy 
of such a welcome as it had received. 

In calling the Association to order the 
president outlined the work to be done. The 
active work of the convention could be di- 
vided into three heads; the 
lations with the general public, the business 
relations of the members of the Associauon 
with each other and the business relations 
with and standing in the financial world. 

Ag to the relations of the Association to 
the public, it must be remembered that they 
were of the people and that they should 
preserve intact the cordial relations exist- 
ing between the people and the independent 
telephone movement, and while rates should 
be adequate the public should be treated 
so as to obtain their good-will and interest. 
The president thought that one benefit of 
meetings of this kind should be the oppor- 
tunity for education to the pubic. There 
is vast room for improvement in the rela- 
tions of the members of the Association to 
each other. There is room for all and each 
must respect the rignts of the other. Im- 
proved business methods were demanded 
among telephone operators and there is an 
imperative demand for some accurate 


business re- — 


.the desired results, submit them to 


method of settling joint business between 
companies furnishing a joint service. 

In the carly history cf the independent 
telephone movement the nnancial question 
was not a. serious one as, in general, the 
local company could find abunaant local 
capital, but the experience of the smaller 
companies has been that in order to pro- 
tect the investment already made they must 
extend tneir service to adjoining towns, and 
for this reason, in many instances, the finan- 
cial question has become a serious one. 
Yet, notwithstanding, the independent tele- 
phone business has already attained a most 
enviable financial standing. 

The future of the independent companies 
is in their own hands. A careful conserva- 
tive course will put them on a firm financial 
foundation. 

In conclusion the president congratulated 
the members of the Association on the suc- 
cess of their business and urged the con- 
sideration and adoption of such plans and 
policies as would ensure a future history 
as brignt and as honorable as the past. 


President Raney: Gentlemen of the 
convention, I think there are a number 
who have registered who are not here, and 
a great many more are expected here to- 
night and in the morning. Our pro- 
gramme for the rest of the day consists 
of reports of committees and officers. I 
would like to ask if the executive com- 
mittee has a report prepared. | 

Senator Hull: So far as I know the 
executive committee, as a committee, has 
had no meeting since the last interstate 
convention. There has been some mem- 
bers who have done some work. 

President Raney: The next thing in 
order is the report of the secretary; we 
will hear that report. 

Secretary Coleman read the following 
report: 

SECRETARY 8 ANNUAL REPORT. 


In submitting this report as secretary of 
this Association, it is Impossible to make 
a very concise and systematic report, for 
the reason that when elected as secretary 
there were no records except of the last 
meeting by which to be guided. In fact, 
the Association was simply in the embryo, 
or formative state, and it became impera- 
uve that your secretary should bring sys- 
tem out of chaos. Our executive board 
being scattered throughout the states em- 
braced in this Association, could not be 
consulted at all times about what was best 


to be done, hence the only thing that could 


be done legitimately, was to adopt such 
plans as were best calculated to bring about 
your 
president, who lives in Iowa, for his ap- 
proval, and then proceed to carry out such 
plans as were determined upon. Other mat- 
ters that made conditions more perplexing 
were, that such plans and methods as were 
calculated to interest three distinct classes 
of men had to be adopted, viz., first, own- 
ers and operators of exchanges and toll 
lines; second, the manufacturers of the 
various kinds of equipment used in ex- 
changes and toll lines; third, those men 
who are engaged exclusively in the 
supply business; that is, who handle the 


various materials employed in the construc- 
tion, but do not manufacture. 

Your secretary is pleased to report that 
the manufacturers and supply houses took 
hold of the proposition with a ready, willing 
and lavish hand, they having called several 
meetings and organized thoroughly, ap- 
pointing special committees and selecting 
officers for these committees, so that the 
work has been very persistently and sys- 
tematicaily carried on, as you will discover 
before the close of this convention. 

After a conference of the officers and 
executive board on the night of September 
9, the committee appointed on entertain- 
ment together with tre manufacturers and 
supply houses of this city worked inces- 
santly to get matters in shape, so that as 
soon as it was possible a very attractive 
programme and notice were prepared and 
4,000 or them mailed out all over the nine 
states of this Association. thus 
making a personal appeal to secure their 
attendance at this meeting. 

Another plan devised for the purpose of 
creating interest in his Association, and 
at the same time economize, was the 
preparation and publication of an official 
handbook or souvenir to be distributed at 
this convention—and let me state right 
here that there: was no intention of invad- 
ing the field now so thoroughly and effi- 
ciently covered by the independent telephone 
Magazines and journals—a contract was 
made with the printers to have the work 
ready for distribution at this convention, 
but many of the men to whom letters were 
written for their photographs and many 
firms from whom advertisements had been 
secured failed to send photographs and copy 
in time to get the work ready, and it has 
been suggested that the work would be more 
valuable and interesting if it contained the 
proceedings of this convention, hence the 
work will now be issued between the first 
and the fifteenth of January 1$03. 

One point your secretary was asked offi- 
cially, but which he did not feel authorized 
to decide, was raised by the application of a 
certain company for membership which has 
a contract for connection with the Bell com- 
pany—and it is now using transmitters and 
receivers furnished by that company—al-_ 


though in its letter—which I will submit 


if the convention so desires—it admits 
it is called a traitor by the independent 
people and yet still ciaims to be independent. 

There are three points to which your 
secretary would call especial attention and 
which he thinks should be discussed. 

First. The establishment of some feasible 
plan for the exchange of business or a clear- 
ing house. The need of such an arrange- 
ment is certainly felt all over the territory 
of this Association. 

Second. The establishment of an informa- 
tion bureau, the object of which is to edu- 
cate the public so that financiers and mon- 
eyed men may not be misguided by the 
fabulous, ridiculous and false publications 
scattered all over this country by our op- 
ponents. 

Third. This Association should determine 
whether or not any person, firm or corpora- 
tion operating an exchange, no matter if 
it begun as entirely independent, but has 
entered into any kind of contract with the 
Bell company for connection in any way by 
which it uses the transmitters and re- 
ceivers of that company is entitled to mem- 
bership in this Association. 

Your secretary has gathered the following 
data which he thinks will be very gratify- - 
ing to the members of this Association: 

First. There are in the nine states in- 
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cluded in this Association something over 
3,000 independent telephone exchanges in 
operation. 

Second. While your secretary has not 
been able to get the exact number of miles 
of toll lines, yet it ıs not an exaggeration to 
say that there are thousands of miles of such 
lines within the limits of the nine states. 

Third. There is over $100,000,000 invested 
in the independent business within the nine 
states, not including manufacturing plants. 

Fourth. The manufacturing plants of Chi- 
cago alone produce and sell $20,000,000 
worth of materia: a year in the construc- 
tion of telephone plants. 

During your secretary’s official year he has 
prepared and mailed documents numbering 
22,500 pieces and has received multiplied 
letters from all over the country and indeed 
applications for membership from other 
states not embraced in this Assotiation, all 
of which indicates that the public looks to 
this organization as the most potent factor 
in the fleld, the healthiest, most vigorous, 
successful and beneficial independent tele- 
phone organization in America 


President Raney: Gentlemen of the 
convention, the next thing in order on 
our programme will be the report of the 
treasurer. The ecretary has suggested 
that these reports should embody dues 
that are being paid to them to-day or to- 
morrow at least, so we can not very well 
have a full and complete financial report. 
I wish to suggest to the convention the 
advisability of appointing an auditing 
committee to audit the accounts of these 
two officers, and then we can have a final 
report read at the close of the session or 
some time between now and adjourning. 
I suggest the question of an auditing com- 
mittee at this time so it will not be over- 
looked. - 

Senator Hull: I move that an audit- 
ing committee of three be appointed by 
the chair to look over the books. eal 
onded and carried. 

President Raney then called for the 
roll of the states, and requested that the 
representatives select one member for 
each state to serve on the committee on 
nominations. This was carried out as 
follows: 

W. Guy Jones, Columbus, Ohio; Dr. 
H. 8. Herr, Ottumwa, Iowa; W. F. Good- 
rich, La Crosse, Wis.; William Robinson, 
Muskegon, Mich.; L. A. Frazee, Connors- 
ville, Ind.; Senate C. E. Hull, Salem, 
Tll.; W. F. Hall, Clinton, Mo.; H. K. 
Cole, Owensboro, Ky.; every state re- 
sponding with the exception of Minne- 

President Ranev then announced that 
invitations had been received to have 
photographs made of every one present, 
and also to inspect the tunnels which are 
being built for conduit purposes through- 
out the city. On motion, both of these 
invitations were accepted. 

The question was raised by C. G. 
Cockerill, of Iowa, as to whether those 
independent exchanges which had made 
contracts with the Bell companies, either 
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for the lease of instruments or the ex- 
change of toll business, were eligible for 
membership in the association or en- 
titled to be considered a bona fide ex- 
change. During the discussion which 
followed, it developed that several ex- 
changes had been offered toll service by 
the subsidiary Bell companies upon favor- 
able terms, which terms did not bind 
them in any way beyond acting as agent 
for mutual exchange of business. 

The convention, however, as a body did 
not look favorably upon this state of af- 
fairs, as every toll-line contract made with 
the Bell companies tended to discourage 
the building of independent toll lines. 
Upon the motion of B. F. Wasson, of 
Illinois, afterward amended by J. B. 
Ware, of Michigan, the question was re- 
ferred to a committee of nine, one from 
each state, which was ordered to report 
Wednesday at one o’clock. The commit- 
tee consisted of H. H. Robinson, Ohio; 
J. S. Bellamy, Iowa; W. J. Bell, Wis- 
consin; W. J. Buck, Minnesota; J. B. 
Ware, Michigan; 
L. A. Frazee, Indiana; L. Tetu, Ken- 
tucky. While on this subject, the subject 
was raised as to whether men who are 
affiliated with the Bell companies are en- 
titled to the association meetings. This 
question was also referred to a commit- 
tee—Messrs. Cole, Kentucky; Rex, In- 
diana, and Conklin, Illinois. 

The convention then adjourned to meet 
at one o'clock Wednesday. 


WEDNESDAY’S PROCEEDINGS. 


[Special Telegram to the ELectr’caL Review.) 


Chicago, December 10—Owing to the 
fact that the committee on eligibility to 
membership was delayed in the prepara- 
tion of its report, the convention was not 
called to order till 1.30 o’clock, President 
Raney in the chair. It was announced 
in opening that the attendance registered 
by some of the exhibitors was over 700 
so far, and an appeal was made for all 
telephone men present to register their 
names at the secretary’s headquarters. 

The committee on eligibility to mem- 
bership then made two separate reports 
to the convention. One was to the effect 
that the association pledge its members 
not to patronize supply houses selling 
material to new companies that are 
formed to compete with independent 
companies already in the field and giving 
satisfactory service. After considerable 
discussion, in which Messrs. Wasson, 
Ware, Frazee, Pruitt, Bellamy, Presson, 
Heimold and others males the 
resolution was adopted. 

As to eligibility of membership, a ques- 


M. Savage, Illinoia;. 


801 


tion that produced considerable discus- 
sion on the preceding day, the report of 
the committee was to the effect that: As 
the succes of the independent men de- 
pends upon their sticking together and as- 
sisting one another in every possible way, 
that manufacturers of independent appa- 
ratus had brought their apparatus to a high 
state of perfection owing to the fact that 
independent men had been compelled to 
purchase of them, and as toll line connec- 
tions with the Bell companies would have 
a tendency to discourage the building of 
independent toll lines, that no one should 
be eligible to membership in the associa- 
tion who had any contract for toll or in- 
strument connections with the Bell com- 
pany unless in certain special cases where 
permission might be granted by two- 
thirds of the membership committee of 
their state, interstate or national asso- 
ciation. 
~ Discussion followed by Messrs. Slosser 
and Savage, of Illinois; Seebern and 
Tetu, of Kentucky, and others. Upon 
motion, the resolution was carried. 
The reading of papers was then taken 
up, and a paper, “Rates—Measured Serv- | 
ice,” by George N. Bandy, of Perry, Iowa, 
was read. | 
Discussion: Mr. Conklin, Illinois—In . 
the matter of measured service there are 
many items which make it difficult to 
apply measured service to all subscribers 
equally, and there are many conditions 
which have to be considered. In the 
first place, measured service was a plan 
by the Bell company to meet competition. 
In paying for measured service, the 
business places, being nearer to the tele- 
phone office and, therefore, having shorter 
lines, should receive a lower rate than resi- 
dences, which are situated on the outer 
edges of the city and, therefore, entail a 
greater expense for maintenance. Under 
the flat rate all subscribers are treated 
alike, and, so far as the switchboard serv- 
ice is concerned, the expense of both busi- 
ness and residence connections is equal. 
Under the flat-rate system, the residence 
subscriber who uses his telephone but a 
few times a day pays a higher rate in pro- 
portion than the business man, who uses 
his telephone many times a day, and the 
higher maintenance account of a resi- 
dence line is balanced by the fewer calls. 
Thus supposing, for example, that the 
residence subscriber pays ten cents a day 
for his telephone and uses it ten 
times. each day, his rate would be 
one cent a call. A business man 
who uses his telephone thirty times a 
day at the same rate, pays only one-third 
of a cent a call. J merely suggest these 
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as points to be considered in the taking 
up of the question. I would say further 
that the flat rate is very popular. 

‘The paper by Dr. H. S. Herr, of Ot- 
tumwa, Iowa, “Sliding Scale Rates for 
Exchanges,” was read, in his absence, by 
his daughter, Miss Flora B. Herr, who re- 
ceived a vote of thanks. 

Discussion: Mr. Glandon, of Illinois: 
I never heard of but one case where a 
sliding scale was adopted and that was in 
a small community in our state which 
began with a subscription list of 
less than fifty - telephones. In this 
case the scale adopted was fifty 
cents for each subscriber till fifty- 
one telephones were in operation, when 
the rate was increased fifty cents, the in- 
crease gaining at the rate of fifty cents 
till a maximum of $2 was reached. The 
plan proved to be immensely popular, and 
the exchange, which started with fifty 
telephones, quickly ran up a subscription 
list of 200 or 300 subscribers, and, as the 
people understood the reason for the in- 
creased rate, they took a great interest 
in the increase of business. The rate 
seemed to appeal to them as a fair one, 
because they could understand that the 
more subscribers the system had the more 
valuable was their telephone service. 
Therefore, instead of trying to discour- 
age new subscribers they endeavored to 
encourage them, which was different from 
what might have been expected. 

The paper, “Toll Rates,’ by H. H. 
Robinson, Cleveland, was then read. 
Owing to time limitation further discus- 
sion of papers was omitted. At this time 
the secretary made the announcement 
that the membership fee of $5 being very 
low, every operator here present should 
be enrolled as a member. 

The programme was here interrupted 
for a few minutes to allow Professor W. 
Elwell Goldsborough, chief of the De- 
partment of Electricity, Louisiana Pur- 
chase Exposition, to address the conven- 
tion on the subject of supporting the 
electrical features of the approaching ex- 
position. In his address he pointed out 
that the electrical building was near the 
centre of the grounds, and one of the 
most prominent of the buildings. That 
all of the leading features of the exposi- 
tion had more or less connection with the 
electrical industry or art. That with the 
munificent appropriation of $50,000,000 
by the United States, state and foreign 
governments, the exposition would be the 
greatest ever held. Te also invited the 
convention to come to St. Louis during 
the exposition as a body. 

This was seconded by a resolution of- 
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fered by J. W. Layne, of Missouri, to the 
effect that the association meeting of 
1904 should be held in St. Louis. In the 
discussion that followed it transpired 
that the St. Louis Exposition would close 
about December 1 of that year, while the 
constitution of the association required 
its meetings to be held after December 1. 
The matter was finally referred to a com- 
mittee which was required to report upon 
the resolution and also introduce a 
motion removing this constitutional re- 
striction for that particular occasion. 
The next subject was a series of papers 
from members living in the nine states 
covered by the association on “Restric- 


tions by Municipal Authority and 
Synopsis of the Law.” There were nine 
names—one from each _ state—pro- 


grammed to speak on this subject, but 
only three were on hand, viz.: W. F. 
Laubach, of Akron, Ohio; E. W. Pick- 
hardt, of Huntingburg, Ind., and M. 
Savage, of Champaign, Ill., all of whom 
dwelt upon the legal rights and restric- 
tions affecting telephone companies in 
their several states. 

In the discussion following the reading 
of Mr. Savage’s paper, Mr. Wasson ex- 
plained that it was not by any means cer- 
tain that the law giving telegraph com- 
panies the right of way on public high- 
ways was applicable to telephone com- 
panies, for which reason some of the com- 
panies operating in this state inserted the 
word telegraph in their corporate names, 
thus calling themselves telegraph and 
telephone companies, and that this was 
at least a useful precaution. 

Mr. J. B. Ware, of: Detroit, was down 
on the programme for a paper on this 
subject, but satisfied himself with a few 
brief notes regarding the laws of his state 
as follows: 

In Michigan the public owns the high- 
ways, and any telephone or telegraph 
company receiving permission from the 
state authorities may occupy them with- 
out interference from anybody else. 

Railroad crossings may be secured from 
the railroad commissioners under a 
permit. 

As to trees, the telephone companies 
have the right to trim trees in a reasonable 
manner. In this connection we have the 
decision of the supreme court in a suit to 
restrain a company from sctting poles on 
account of injury to trees, that, as the 
telephone companies were required to 
trim trees in a reasonable manner, they 
were subject to this restriction, and 
in the present case the company should 
be the best judge as to whether the pro- 
posed poles and the necessary trimming 
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were reasonable or not, as much as inti-. 
mating that this question could best be 
nassed on after the work was done. 
The municipality has no right to force 
a rate upon companies as a condition of 
taking a franchise. No rate clause is 
necessary, but most of the independent 
companies have such a clause, thereby 
making the obtaining of a franchise 
somewhat easier, and adding to their 
popularity. The attorney for the Bell 
company claims that the city has no right: 
to enforce such a clause, even if it should 
be in the franchise; but a recent decision 
by a court of another state holds that a 
contract taken voluntarily is as binding 
as a contract between individuals and 
must therefore be respected accordingly. 

In Michigan we have a tax of three 
per cent on the gross receipts in lieu of 
all other taxes. This dees not, however, 
apply to real estate held by telephone 
companies and used for telephone pur- 
poses. 

If we desire to secure amendments to 
articles of an incorporation we can do sọ 
by paying the usual one-tenth of one per 
cent tax. | 

At this time the president announced 
the appointment of an auditing commit- 
tee—Messrs. Frazee, of Indiana; Valen- 
tine, of Wisconsin, and Dobie, of Ken- 
tucky. 

Mr. Wasson arose with the remark thav 
many members would like information of 
various kinds on a great many subjects, 
and moved that a question box be a feat- 
ure of the next meeting. This was 
carried. 

Mr. Hutchinson, of Wisconsin, said 
the question of joint traffic rates between 
the companies was becoming a very acute 
one and moved the appointment of a 
committee of five to investigate and report 
a schedule of rates on toll service. Car- 
ried. 

The committee was then appointed by 
the chair as follows: Messrs. Hutchin- 
son, Wisconsin; Robinson, Ohio; Presson, 
Iowa; Layne, Missouri. 

The convention then adjourned, and 
at the invitation of the Chicago Auto- 
matic Telephone Company visited the 
subways now being constructed for the 
use of the automatic telephone service. 


TILURSDAY’S PROCEEDINGS. 
[Special Telegram to the ELECTRICAL REview.] 


Chicago, December 11— President 
Raney called the convention to order at 
ten o'clock. The report of the committee 
appointed to act on the invitation ten- 
dered to the association by Professor 
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Goldsborough on behalf of the St. Louis 
Exposition was received as follows: 
Wuerzas, the Interstate Independent 
Telephone Association appreciates the 
great opportunity that the St. Louis Ex- 
position affords for giving the independ- 
ent telephone movement desired promi- 
nence. 3 
Resolved, That the association favors 
holding its annual convention in 1904 at 
St. Louis, at such time as the executive 
committee may determine. The associa- 
tion also commends the exposition to the 
support of independent manufacturers of 
telephone apparatus and supplies. Your 
committee also recommends that the con- 
stitution be amended as to time of meet- 
ing, a0 that the convention of 1904 may 
be held during the month of November. 
The report was unanimously adopted as 
read. 
The report of the auditing committee 
showed a cash balance of $240. 
W. F. Hall, Clinton, Mo., urged that 


an organization of a general committee l 
for standard construction for city and 


toll-line work be effected. He also spoke 
of the importance of a general committee 
to take up the question of competition 
among independent companies in the 
same territory. 

A. L. Hutchinson, of Weyauwega, Wis., 
then read his paper on “Settlement of 
Toll Business Between Connecting Com- 
panies.” The ultimate success of any en- 
terprise, he said, depends on the ability 
of its management to do business at 
profitable prices and to collect the full 
compensation when earned. It is very 
necessary for a telephone company, under 
present-day conditions, to be absolutely 
sure that every penny earned by it is 
charged to the proper source and duly 
collected. The transaction of business 
between connecting telephone companies 
is without a parallel. A system for tak- 
ing care of the business of connecting 
telephone companies is demanded which 
will fill the requirements of having a uni- 
form method of ascertaining the rate 
between any two points, a uniform 
method of dividing the fees received 
among the connecting companies. To 
make this possible, it follows that there 
must be at least one central office in each 
state for the careful checking and ap- 
portioning of payment among the several 
companies involved in the transmission 
of the spoken message. The central office 
should be a clearing office in the true 
sense of the name. All joint messages 
should be reported to it. The clearing 
office must open an account for every 
station with every other station to 
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which a message has been trans- 


mitted. At the end of the month the 


separate station accounts must be brought 
together, and all companies having busi- 
ness with each other must be included in 
a single statement. 
pany should be a company distinct in it- 
self, and it should not be a mutual af- 
fair. The clearing house should handle 
no funds, but it should draw drafts 
against debtor companies for such 
amounts and payable to such companies 
as shown by the statements to be due, 
and such drafts should be honored and 
paid by the company against which the 
same are made. 

The next paper was by H. E. Ralston, 
of Maitland, Mo., on “Enforcement of 
Message Time Limit,” followed by a paper 
on “Independent Telephone Securities as 
an Investment,” “From a Banker’s Stand- 
point,” by Colonel J. D. Powers, of 
Louisville, Ky., and “From a Small In- 
vestor’s Standpoint,” by J. W. Layne, of 
Carthage, Mo. o 

J. J. Nate then read a paper on “The 
Telephone Transmitter, Its Early His- 
tory, Its Present Status with Relation 
to the Berliner Patent.” This paper was 
announced as “The Berliner Patent, 
Bell’s Claims of Infringement, and Liti- 
gation Now Pending.” | 

The last paper was on “Suggested 
Methods for Improving Long-Distance 
Telephony,” by Senator C. E. Hull, 
Salem, Ill. 

The committee on nominations then re- 
ported and officers for the coming year 
were elected as follows: 

President, Charles E. Hull, Salem, Il. 

Vice-president, L. A. Frazee, Connors- 
ville, Ind. 


The clearing com- 
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Secretary, E. M. Coleman, Louisville, 
Ky. 

Treasurer, J. W. Layne, Carthage, Mo. 

Executive committee—Ohio, W. Guy 
Jones, Columbus; Iowa, H. S. Herr, 
Ottumwa; Wisconsin, A. L. Hutchinson, 
Weyauwega; Minnesota, E. H. Moulton, 
Minneapolis; Michigan, J. B. Ware, De- 
troit; Indiana, O. Rex, Manchester; Illi- 
nois, A. B. Conklin, Joliet; Missouri, 
W. F. Hall, Clinton; Kentucky, David 
Pruitt, Winchester. 

R. B. Watrous, of Milwaukee, Wis., ex- 
tended an invitation to the association to 
hold its next convention in Milwaukee. 
The delegates voted to leave the date and 
place of meeting at the discretion of the 
executive committee. | 

The convention then voted its thanks 
to the city and manufacturers of Chicago 
for the elaborate entertainment which 
had been tendered them, after which it 
adjourned. 

At the banquet in the evening the fol- 
lowing speakers were heard: Representa- 
tive of states—lIllinois, Charles B. Cheadle, 
Joliet; Indiana, A. L. Frazee, Conners- 
ville; Iowa, J. S. Bellamy, Knoxville; 
Kentucky, Colonel J. D. Powers, Louis- 
ville; Missouri, J. W. Layne, Carthage; 
Wisconsin, Richard Valentine, Janes- 
ville; Ohio, H. H. Robinson, Cleveland. 

Representatives of supply houses— 
J. A. Bennett and Charles E. Brown. 

Representatives of manufacturers— 
J. J. Nate, F. W. Pringle, F. G. Jones, 
J. McHugh. 

Representative of cedar pole men— 
E. A. Lindsley. | 

Representatives of electrical journal- 
ism—H. B. McMeal, W. H. McDonough. 


Telephone Manufacturers at the Interstate 
Convention. 


An Engineer’s Comment on Telephone Apparatus Shown — Manufacturing 
and Commercial Interests Represented. 


phone industry has there been such 
a large attendance on the part of 
the manufacturers at any telephone con- 
vention in the West. Many of the largest 
manufacturers of wires and cables and 
kindred supplies used in the telephone in- 


N EVER in the history of the tele- 


dustry were also in evidence, and a large 


number of the electrical supply houses 
showed the greatest interest in the meet- 
ing, to the extent of having from one to 
a dozen representatives present. 

Over fifty manufacturers of telephone 
apparatus and makers of special equip- 
ments used in telephone engineering ex- 


aama a 


hibited their products in the parlors and 
private rooms of the Auditorium Hotel. 
In many instances, the exhibits repre- 
sented a considerable effort and expense, 
as the large manufacturers had on view 
complete lines of standard telephone in- 
struments, switchboards, receivers, trans- 
mitters and all characteristic of telephone . 
appurtenances. 

“With the exception of slight improve- 
ment in construction and design, this 
apparatus,” remarked a critical “Bell” 
telephone engineer, “shows but little gen- 
eral modification of the telephone equip- 
ment offered to independent telephone ex- 
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changes twelve months ago. The excel- 
lent switchboard work now being seen in 
Chicago is a credit to these manufac- 
turers.” This seems to be a good criticism 
and an indication that the product of the 
telephone manufacturers is reaching a 
point of ultimate standardization, and 
also a high degree of perfection. 

A partial list of the prominent manu- 
facturing interests represented and their 
personnel follows, as telegraphed to the 
ELECTRICAL REVIEW by its Chicago cor- 
respondent : 

Chicago Telephone Supply Company, 
Elkhart, Ind. George A. Briggs, presi- 
dent; S. A. Duvall and L. E. Bourveau. 

North Electric Company, Cleveland, 
Ohio. C. H. North, president; George 
C. Steele, secretary and treasurer; F. F. 
Sapp, advertising and sales manager; 
L. G. Bowman, sales department; H. L. 
Knight, s Aa J. F. Davis, en- 
gineering department ; George B. Pratt, 
sales department. 

American Electric Fuse Company, Chi- 
cago, Ill. F. G. Jones, president; J. A. 


Kenney, manager ; C. A. Rolfe and G. W. 4 


Rodomer. 


Swedish-American Telephone Manu- 


facturing Company, Chicago, Ill. E. B. 
Overshiner, president; A. V. Overshiner, 
C. H. aoe R. L. Scott and F. M. 
Ferguson 

Farr Telephone and Construction Sup- 
ply Company, Chicago, Ill. C. W. Farr, 
president; E. W. Hurst, general manager, 
and J. E. Bowen. 

Stromberg-Carlson Telephone Manu- 
facturing: Company, Chicago, Ill.,- and 
Rochester, N. Y. J. J. Nate, William 
Bowen, R. B. Tyler, E. C. Lewis, E. L. 
Brown, A. B. Smith, H. B. Hewitt, Paul 
D. Myers, J. A. Carr, A. S. Munsell, 
W. T. Heddon, A. J. Rousseau and F. L. 
Martin. . 

Standard Vitrified Conduit ompeny; 
New York. B. S. Barnard. 

The Calculagraph Company, New 
York. Henry S. Abbott. | 

Western Telephone Manufacturing 
Company, Chicago and Winthrop Har- 
bor, Ill. F. W. Prindle, vice-president ; 
J. E. Keelyn, sales manager; H. S. Prin- 
dle, superintendent ; W. G. Peacock, John 
Winnie, Charles Saunders. 

American. Telephone and Electric 
Company, Chicago, Il. P. C. Burns, 
president; J. G. Ihmsen, general mana- 
ger; H. C. Dodge, S. J. Baer, H. P. 
Clausen, superintendent, and a staff from 
the sales and engineering departments. 

Standard Pole and Tie Company, New 
York. Fred L. Merritt, secretary and 
treasurer, and W. E. Mitchell. 

‘ Yonkers Specialty Company, Yonkers, 
N. Y. F. C. Fuller. 

W. S. Nagle Electric Company, Toledo, 
Ohio. Harry Edwin Adams. 

Mountain State Electrical Company, 
Wheeling, W. Va. Frank B. Hall, A. F. 
Poole. 

National Carbon Company, Cleveland, 
Ohio. M. H. Moffitt and A. V. Ward. 

National Automatic Telephone Com- 
pany, Chicago. E. E. Salisbury. 
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Eureka Electric Company, Chicago, 
n. I. J. Kusel, H. J. Kusel, B. L. 
Canmann, H. J. Robbins. 

John A. Roebling’s Sons Company. 
W. P. Bowman, Cleveland manager; 
A. B. Conover, Chicago manager; R. M. 
Abbott, W. S. Slingoff, P. C. Griffin. 

Varney Electrical Supply Company, 
Indianapolis, Ind. A. A. Marsh. 

Holtzer-Cabot 


Boston, Mass. C. W. Holtzer, E. R. 


Harding, Thomas Meinema, A. E. Klun- - 


der, F. D. Hodgson. 

Williams-Abbott Electric Company, 
Cleveland, Ohio. L. Sands, president. 

McDermid Manufacturing Company, 
Chicago, Ill. C. L. Barlingham. 

Maltby Lumber Company, Bay City, 
Mich. .I. A. Maltby, A. Maltby. 

Gordon Battery Company, New York. 
M. Deems, western agent. 

Standard Telephone and Electric Com- 
pany, Madison, Wis. J. H. Parish. 

The Couch & Seeley Company, Boston. 
E. B. Seeley. 

The Electric Storage Battery Com- 
pany. Charles Blizzard, general manager, 
Philadelphia, 
manager Chicago office. 


Automatic Electric Company, Chicago. : 


S. A. Harris and J. F. Crook. 

Kellogg Switchboard and Supply Com- 
pany, Chicago. R. L. Ames, A. E. Barker, 
C. P. Belden, W. W. Dean, W. L. De 
Wolf, F. M. Dunbar, J. B. Edwards, S. 
Guthrie, L. D. Kellogg, H. Krause, D. D. 
Mackay, R. H. Manson, K. B. Miller, 
C. F. Reynolds, C. A. Simpson, William 
J. Gunn. 

W. J. Barr, Cleveland. 

Hipwell Manufacturing Company, 
Pittsburg and Chicago. H. H. Hipwell, 
Pittsburg; J. A. Russell, Chicago 
manager. 

International Telephone Manufactur- 
ing Company, Chicago. Henry Shafer, 
president; W. E. McCormick, vice-preai- 
dent; J ohn C. Burmeister, secretary ; 


RN. Stites, treasurer; D. A. Clithro, at- 


torney; D. L. Berry, sales agent. 

The Okonite Company, Limited, New 
York. George T. Manson, general zuper- 
intendent, and staff of representatives 
from Central Electric Company, the Chi- 
cago agent for this company. 

American Carbon and Battery Com- 
pany, St. Louis. Henry Wrape and P. P. 
Gleason. | 

H. B. Camp Company, New York, Chi- 
cago and Aultman, Ohio. J. A. Ham- 
mett, W. W. Montgomery. 

E. E. Nangle Tie Company, Chicago. 
E. E. Nangle, A. T. Nangle. 

Ilinois Electrical Specialty Company, 
Chicago. F. B. Patton, H. V. Rugh, 
J. W. Lyman. 

W. H. Anderson & Sone, Detroit. W. 
R. Anderson, secretary and treasurer. 

Central Telephone and Electrice Com- 
pany, St. Louis. James S. Cuming, 
president: C. H. Wallis, J. J. Joys. 

Controller Company of America, St. 
Louis. George L. Moselle. 

F. Bissell & Company, Toledo. F. Bis- 
sell, president; C. M. Hamilton, W. S. 
Bissell, M. S. Walker. 

Electrose Manufacturing Company, 


Electrical Company, 


and Godfrey H. Atkin, 
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Brooklyn. Joseph Steinberger, vice- 
president; H. E. Cobb, Chicago manager. 

Edison Decorative and Miniature 
Lamp Department of General Electric 
Company, John I. Solomon. 


New Haven Novelty Machine Works, 
New Haven. H. Grant Thompson, presi- 
dent; Charles Luke Luption. 


H. Lindsley Brothers’ Company, Chi- 
cago. G. L. Lindsley, president; C. P. 
Lindsley, vice-president; E. A. Lindaley, 
secretary and treasurer; Alexander 
Navarre, assistant manager. 


Standard Underground Cable Com- 
pany, Pittsburg, New York and Chicago. 
J. R. Wiley, Chicago, manager; E. J. 
Pietzker, assistant superintendent; P. H. 
Smith, assistant general manager; A. A. 
Anderson, cable expert. 

Sterling Electric Company, La Fay- 
ette, Ind. W. E. Doolittle, president; 
F. E. Rotchka, general manager; S. B. 
Fowler, electrical engineer; H. A. Taylor, 
vice-president and secretary; E. Van 
Shelby, G. W. Metcalf, E. M. Johnson, 


H. T. Doolittle, purchasing agent. 


a Nungesser Electric Company, Chicago. 


’ F. Greer. . 


Nungesser Electric Battery Company, 


Cleveland. Thomas G. Grier, western 


manager; H. G. Robbins, G. 8. Jenkins. 


Allen-Hussey Interior Telephone Com- 
pany, Chicago. Frank Heffron. 


Veeder Manufacturing Company, Hart- 
ford, Ct. E. G. Biddle. 


H. Wotton Electric Manuttinnè 
Company. Thomas H. Grier. 

Vought-Berger Company, La Crosse, 
Wis. M. I. Berger, secretary and treas- 
urer. 

Electric Appliance Company, Chicago, 
Il. W. W. Low, president; S. A. Dins- 
more, E. C. Brown, F. D. Phillips, J. B. 
McMullen, S. A. Rall, G. A. Kimmall. 

Warner Electric Company, Muncie, 
Ind. Represented to the office of the 
Electric Appliance Company. 

Gray Pay Telephone Company, New 
York. E. B. Baker. 

New York Insulated Wire Company, 
New York and Chicago. James Wolff, 
manager Chicago office. 

Central Electric Company, Chicago. 
George A. McKinlock, Charles E. Brown, 
and staff from sales department. 

Warner Electric Company, 
Ind. T. W. Warner, president. 

Frank B. Cook, Chicago, and James 
Cook. 

American Toll Telephone Company, 
Chicago. G. H. Morgenstern, manager 
sales department. 

American Steel and Wire Company, 
Chicago. H. H. Sheppard and George 
Chandler. 

Gould Storage Battery Company, New 
York and Chicago. A. C. Gallagher. 

Valentine-Clark Company, Chicago. 
Messrs. Valentine and Clark. 

Chicago Pay Station Company, Chi- 
cago. J. C. Finch. 

Haines & Noyes Company, Chicago. 
J. A. Haines, president. 

McRoy Clay Works. E. F. Kirkpatrick, 
Chicago manager. 


Muncie, 
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The Nogentais System, Paris, France. 


A Description of an Interurban Traction System, Radiating 


tion systems is that which has 

been lately installed to supply a 
part of the eastern suburbs, and known 
as the Nogentais system. The existing 
lines branch out from Paris in several 
directions and cover a total length of 
thirty miles. A part of these lines was 


()*: of the largest of the Paris trac- 


By C. L. Durand. 


pany, is not only a large one, but is of 
interest on account of the different 
varieties of traction which are employed. 
From the city end, accumulator traction 
is used for a short distance, then comes 
an underground conduit which leads to 
the Vincennes Gate. From this point 
commences the suburban system which 


from the French Capital. 


and near the main tramway line. A 
track runs from the station to the river 
bank so as to obtain the coal supply in the 
most convenient manner. The coal is 
unloaded from the boats and stored in a 
large supply yard, from which it is hauled 
to the station by special cars. The boiler 
room, which is on the ground floor of the 


THE GENERATING STATION OF THE NOGENTAIS SYSTEM, VINCENNES. 


formerly operated by a compressed-air 
system, but it was decided some time ago 
to abandon this method and substitute 
electric traction, while at the same time 
a number of new concessions were se- 
cured. As now operated, a main trunk 
line starts from the city terminus at the 
Place de la Republique and serves to 
supply the different suburban lines which 
branch from it just outside the city 
limits. The latter pass through different 
suburban centres which have a large popu- 
lation. The system, which has been in- 
stalled by the Thomson-Houston Com- 


uses the trolley line for the different 
branches. To carry out this arrangement 
two types of cars are used; the first of 
these is equipped for accumulator, con- 
duit and trolley, and takes passengers 
from the city terminus to the suburban 
points. The second type of car uses the 
trolley system alone, starting from the 
Vincennes Gate, where it connects with 
the eastern terminus of the Metropolitan, 
and circulating through the suburbs. 
The generating station which supplies 
the whole system is located in the suburbs 
of Vincennes, just outside the city limits, 


station, contains eight boilers, grouped in 
two sets. Each of these boilers, which 
has a total heating surface of 120 square 
yards, can furnish 5,000 pounds of steam 
per hour, corresponding to a total of 
about 2,500 horse-power. The boilers 
use city water, which is passed through a 
Desrumeaux filtering apparatus and is 
stored in two reservoirs of 100 cubic 
yards capacity. To avoid any accidental 
stoppage of water, owing to a cutting off 
of the city supply, a well of 300 feet has 
been sunk on the premises. Two steam 
pumps, each having a capacity of 4,000 
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gallons per hour, send the water into the 
feeding reservoir, which is situated below 
the ground level, and from there sends 
it to the boilers. The station also contains 
an apparatus which furnishes distilled 
water for the accumulators of the cars. 
The distilling outfit is mounted on a 
platform about ten feet from the floor, 
and the distilled water is thus sent by 
pressure through lead piping to a reser- 
voir in the battery room, and from there 
it passes to supply plugs located in the 
different inspection pits. 

The dynamo room, of which a general 
view is seen in the engraving, is in the 
second story, and contains four direct- 
connected generating sets, two of which 
are of 500 kilowatts and the ather pair 
325 kilowatts. ‘The former have each 
a horizontalcompound engine of the 
Farcot type, giving 750 to 1,000 horse- 
power at ninety-five revolutions per min- 
ute. The smaller sets have single- 
cylinder engines of 450-600 horse-pow-r 
and ninety revolutions. The flywheela, 
weighing twenty-five tons for the large 
groups and twenty tons for the smaller, 
are placed outside of the dynamos and 
between the two bearings. The current is 
used to feed the trolley lines and the 
portion in underground conduit, and be- 
sides drives the motors which operate the 
pumps at the station; it also supplies the 
lighting circuits. for the station and the 
various depots. along the line, besides 
operating a motor in the repair shops 
and charging the accumulators of the 
cars. The four generators above men- 
tioned are of the Thomson-Houston 
multipolar type, and are over-compounded 
so as to give a tension of 500 volts at no 
load and 600 volts at full load. The 
station also contains a motor-generator 
set used to supply the underground con- 
duit sections. It has a fifteen-kilowatt 
motor direct-coupled to a six-pole gener- 


‘dtor of 500 volts and 150 kilowatts ca- 


pacity. There is besides a booster set 
which is made up of a fifteen-kilowatt 
motor direct-connected to three gener- 
ators. The armatures of the latter are 
traversed respectively by the current of 
each of the return feeders. Under these 
conditions the electromotive force de- 
veloped in each of the three generators is 
equal and opposite to the fall of poten- 
tial in the corresponding feeder, so that 
the potential at the extremity of the 
feeder is constantly equal to that of the 
negative bar, which is an essential condi- 


tion for reducing the effects of elec- 


trolysis. 
From the generating station leads an 
extensive system of feeders which lies 
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underground throughout:its entire length, 
supplying the line at a great number of 
points. ‘The system includes twelve miles 
of positive cable and three miles of nega- 
tive. These cables have a large copper 
section, from 300 to 400 square milli- 
metres, and are well irisulated and lead- 
covered. The overhead trolley line, 
formed of two copper wires of nine milli- 


metres in diameter, are suspended upon | 


double insulators at a height of twenty- 
two feet above the track. The system is 


divided into sections of about 4,500 feet 


length, which are united at the extremi- 
ties by section insulators. The sections 
of trolley line are connected together by 
insulated cables which are provided with 
a switch. Each section has a lightning 
arrester of the magnetic blow-out type. 
The posts which support the trolley wire 


r 
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Champ de Mars line which leads from the 
city to the suburbs. In the present case 
the lateral type of conduit is used. The 
track is double and the conduits are 
placed side by side underneath the inner 
rail of each track. 

The motor cars used on this line 
present some interesting features, es- 
pecially the car which is designed to run 
within the city limits. The appearance of 
this car will be noticed in the engraving. 
It is used for three different methods of 
traction, namely, overhead trolley, un- 
derground conduit and accumulator, and 
these cars can therefore circulate over all 
the lines of the system. The second form 
of car, also shown, is used only for the 
trolley lines and is confined to the sub- 
urban portion. The first type of car is 
double-decked and has thirty-four feet 


| 


FER NOGENTAIS | 


TROLLEY Car, NoGENTAIS System, Paris, FRANCE. 


are of drawn steel tube and carry brackets 
of handsome design ; these posts are fixed 


. in the ground in a beton foundation about 


six feet deep. The heavier rails of the 
track, weighing forty-eight kilogrammes 
per metre, are connected by Falk joints 
and the lighter rails of twenty-five kilo- 
grammes, by double rail bonds. 

The penetration line which passes into 
the city is in underground conduit for the 
most part, covering a distance of 1.8 
miles. A short section of track leads 
from the end of the conduit to the ter- 
minus at the Place de la Republique, and 
on this part the traction is carried out by 
accumulators. The underground con- 
duit is of the same general type as that 
which is now in successful operation on 
the Bastile-Montparnasse tramway sys- 
tem of Paris, and also on the St. Ouen- 


total length. Thece cars contain seventy- 
eight places in all, divided into first and 
second class, as is usual on the Paris 
tramways. The first class has twenty- 
six places seated in the interior; the sec- 
ond class has thirty-six places seated on 
top and sixteen standing on the front 
and rear platforms below. The interior 
compartment is separated from the plat- 
forms by sliding doors, and the staircases 
are divided off by a partition which in the 
rear separates the passengers mounting 
the staircase from those entering the car, 
and in front affords a place for the 
motorman. The upper deck is open mM 


= summer, but is closed in winter by remov- 


able glass windows. ‘This latter feature 
is an innovation over the usual Paris 


~ systems, and is greatly appreciated by the 


public. E 
The car-body is supported on two 
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double-axle trucks, measuring four feet 
between axles. The space of twelve feet 
between the trucks gives room for the 
accumulator box. On each truck is 
mounted a forty-five-horse-power motor 
of the T.-H.-2 type, driving the axle by 
gearing. The motors are connected to the 
controllers placed as usual on the front 
and rear platforms. An air compressor 
is operated from the main axle and sup- 
plies the brake system. As these cars are 
obliged to go a certain distance by the 
aid of accumulators alone, they are pro- 
vided with a battery of the Union type 
composed of 210 elements of forty pounds 
each. These are distributed in six cases 
and lodged in the box which is supported 
between the trucks upon sliding rails. 
The current needed for charging the bat- 
teries is taken en route from the trolley 
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Metropolitan just outside the Vincennes 
Gate. The rolling stock includes the nec- 
essary trailers which are used with both 
types of car, these being put on at times 


of heavy traffic. The total number of 
cars in use include forty of the larger, 


fifty-one of the smaller and thirty trail- 


ers, making a total of 121 cars. Electric 
heaters are provided, these being placed 
at the floor level under the seats. 

The main car barn, located at the 
Maltournee station, has tracks and in- 
spection pits for ninety cars. This station 
includes a repair shop, and is also pro- 
vided with an equalizing storage battery 
used for this part of the line containing 
220 cells of the Union type, having a ca- 
pacity of 400 to 600 ampere-hours. The 
battery affords a constant tension of 450 
volts in this part of the system, which is 
more than five miles from the generating 
station. The curves show the variation 
of voltage on the trolley line at this point, 
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line, and the duration of the charge does 
not exceed nineteen minutes. The cars 
are also supplied with the contact plows 
which are required for the underground 
conduit. At the end of the conduit line 
the plow is raised through a manhole and 
the car proceeds by the accumulators 
alone. The cars are used with or without 
a trailer; in the latter case, with a train 
of twenty-two tons, the electric equip- 
ment is sufficient to give a speed of four- 
teen miles an hour on level track. 

The second type of car noticed in the 
photograph is of a lighter build. It has a 
double-axle truck, each carrying a G.-E.- 
ö8 motor giving thirty-five horse-power. 
The arrangement of double deck and stair- 
cases will be noticed. This car uses the 
trolley alone and is confined to the 
suburban system, connecting with the 


NOGENTAIS System, Parts, FRANCE. 


with and without the equalizing battery. 
The curves were taken during a period 
of fifteen minutes on the trolley line in 
front of the station. The battery is 
charged by a booster composed of two 
generators of the C-8 type coupled to- 
gether. 
excited, is branched on the trolley line 
and has a capacity of 150 amperes, while 
its voltage can vary from 0 to 100 volts. 


—— <> Q 


Rule for finding the required quantity 
of air for the complete combustion of one 
pound of coal of a given composition: 


Let the constituent carbon, hydrogen and 
oxygen be expressed as percentages of the 
total weight of the coal. To the carbon 
add three times the hydrogen, and from 
the sum deduct four-tenths of the oxygen. 
Multiply the remainder by 1.52. The 
product is the quantitv of air at sixty- 
two degrees Fahrenheit in cubic feet 
required. 


The boosting dynamo, separately. 
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American Roentgen Ray Society. 


The annual two days’ convention of the 
American Reentgen Ray Society began at 
the Sherman House, Chicago, December 
10. Delegates to the number of 200 were 
present, and several hundred more physi- 
cians and specialists in the study of X- 
rays from throughout the United States 
and Canada. The following papers were 
on the programme for reading and discus- 
sion: “X-Ray Physics,” by T. Proctor 
Hall, Chicago; “Equal Potential Sur- 
faces in X-Ray Fields, Their Production 
and Utilization,” by John C. Pitkin, 
M. D., Buffalo; “Instantaneous Skiag- 
raphy,” by Mihran R. Cassabian, M. D., 
Philadelphia. These papers were read at 
the Wednesday morning session, begin- 
ning at 10 a. M. 

The Wednesday afternoon session was 
opened at 2.30 P. mM. by the president’s 
address, followed by the reading of a 
paper on “Systematic Records and the 
Routine Use of X-Rays,” by M. J. Wil- 
bert. The next paper was “Skiagraphy 
as an Art,” by J. Rudiz Gicinsky, Cedar 
Rapids, Iowa. A paper on “Resulta and 
Technique in Treating Epithelioma with 
X-Rays,” by Emil H. Gruber, Chicago, 
was also read. 

The session on Wednesday, at 8 P. M., 
began with the reading of a paper on 
“The Treatment of Three Cases of 
Cancer, One Case of Tuberculosis, Seven 
Cases of Rodent Ulcer and Lupus,” . by 
G. P. Girdwood, Montreal, Canada. The 
following papers were then read: “The 
Roentgen Ray as a Therapeutic Force, 
from a Clinical Standpoint, with Illus- 
trative Cases,” John B. Murphy, Chicago ; 
“The Technique of Treatment of Malig- 
nant Growths,” J. N. Scott, M. D., Kan- 
sas City, Mo. ; “The Technique of X-Ray 
Therapy,” H. Preston Pratt, M. D., Chi- 
cago; “Radiotherapy in Pulmonary 
Tuberculosis,” Gordon G. Burdick, M. D.; 
“X-Ray Treatment in Intra-Abdominal 
and other Deeply Located Malignant 
Growths,” Clarence E. Skinner, M. D., 
New Haven, Ct.; “Diagnosis of Calculi 
by X-Rays.” Russell H. Boggs, Pittsburg. 

At the Thurəday afternoon session, at 
2.30 P. M., the following papers were 
read: “Result of Treatment of Guinea 
Pige Affected with Tuberculosis by High- 
Frequency Currents,” G. P. Girdwood, 
M. D., and C. Higgins, D. V. S., Mon- 
treal, Canada. 

The officers of the American Ræntgen 
Ray Society are: G. P. Girdwood, M. D., 
president; Dr. James B. Bullitt, Louis- 
ville, secretary; Dr. E. A. Florentine, 


Saginaw, treasurer; Drs. John B. Murphy 
vice-presi- 
dents. 
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Low-Frequency Alternating - Current 
Systems. , 
To THB EDITOR oF THE ELECTRICAL REVIEW: 


In the recent development of single- 
phase railway engineering, one of the 
difficulties encountered was the lighting 
(by incandescent lamps) of the cars and 
premises, supplied by the low-frequency 
system employed in the motor operation. 
This difficulty, according to Mr. B. G. 
Lamme, in a recently delivered paper, 
was overcome after considerable experi- 
mental work by the use of short, thick 
filament incandescent lamps, and the 
operation of the same at a comparatively 
low voltage. Even now the actual use of 
such a method on the particular railway 
system referred to seems to be somewhat 
in the future. | . 

The continued commercial use of such 
a low-frequency system, however, is a 
matter of record, and it may be quite in- 
teresting to note that such a system as 
Mr. Lamme now refers to as successful 
(when promoted by certain interests) was 
about two years ago characterized by rep- 
resentatives of the same interest as 
laughably absurd, even though an equip- 
ment of about 600 kilowatts arranged by 
the writer for the Narrangansett Elec- 
tric Lighting Company, of Providence, 
R. I., was in operation at chat time. The 
installation above referred to, operated 
at fifteen cycles, continues in daily satis- 
factory use, and if I am not mistaken is 
the first, if not the only, system of its 
character operated commercially in thia 
country. 

WILLIAM CARPENTER WOODWARD. 

Providence, R. I., December 2. 


Heating of the Brooklyn Trolley 
Cars. 


To THE EDITOR OF THB ELECTRICAL REVIEW: 


During a tie-up of one of the Brooklyn 
trolley roads on Monday, December 8, the 
conductor of one of the cars was heard to 
call to the motorman, as he rang his bell 
twice, “Why don’t you go ahead?” The 
reply came, “How can I go ahead when I 
ain’t got no ice water?” 

Taking this conversation in connection 
with the long delay which followed, the 


writer came to the conclusion that the 


motorman meant to inform the conductor 
that the electricity had been shut off from 
the power-house for some reason, and as a 
consequence he could not start his car. 
Knowing that electricity is supposed 
to be used for heating these cars, it oc- 
curred to the writer that possibly the 
Brooklyn company was using a new brand 
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of electricity which the motorman desig- 
nated by “ice water,” and the question 
then presented itself, “would this ac- 


= count for the present miserable system of 


heating these cars?” In other words, is 
the kind of electricity by which this com- 
pany is now operating its cars not as suit- 
able for heating as that in use in other 
places? If you can clear up this ques- 
tion, and should it appear that there are 
other advantages derived from the use of 
tnis kind of electricity, this knowledge 
will help the writer materially in bearing 
philosophically the discomforts due to its 
use in very cold weather. 
OnE Wio SUFFERS. 
Brooklyn, December 10. 


[There is no one kind of electricity 
that is more suitable for heating cars than 
others. The amount of heat given off in a 
car depends simply on the power -used for 
this purpose, so that any car can be made 
comfortable if suitable heaters are in- 
stalled. The system used in propelling 
the trolley cars of Brooklyn does not 
differ from that used on other electric 
roads.— Eb. | 


Blockade on the Elevated Roads. 
To THE EDITOR OF THB ELECTRICAL REVIEW: 


It is unfortunate that those conditions 
which make us most dependent upon our 
systems of transportation are the ones 
which most often interfere with the suc- 
cessful operation of these. Thus, the recent 
sharp sleet-storm not only made it very 
difficult to get about on the streets of the 
city, but tied up, as well, several of the 
clevated roads—steam as well as electric. 

Having this danger in mind, the rail- 
way engineer provides all means of pre- 
venting such mishaps as occurred on these 
lines. The Manhattan cars are supplied 
with pneumatically operated track scrap- 
ers, which can be lowered or raised by 
the motorman at will. The company has 
ten equipments of oil and salt water 
spraying machines on each line. This 
would seem to be ample provision for 
meeting any conditions of weather, yet 


two of the electric lines were tied up. 


Just why this happened I have not 
heard, but it would seem to be due to lack 
of organization among those who are re- 
sponsible for the proper movement of the 
cars. The engineers have spared no ef- 
fort to prevent such delays, and by tele- 
phoning from point to point, within a few 
minutes the superintendent could have 
put in operation all of the scrapers and 
spraying apparatus to clear the conduct- 
ing rail and enable the cars to make fair 
schedule time. 

It should be remembered by the rail- 
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way company that its new system ie being 
watched very closely by many railway in- 
tereste, some of which will be only too 
willing to use this opportunity for un- 
favorable criticism. It is well known 
that the elevated roada in Chicago and 
Boston have been operating successfully 
for some years under conditions every 
bit as trying as were those during the re- 
cent storm; but it is always difficult to 
regain the loss of confidence due to any 
failure, however small. 

Furthermore, in a city situated as New 
York, far more depends upon the railway 
systems than would be the case were ap- 
proach to the business section of the city 
more easy. As it is, there are but five 
roads leading from the main residence 
sections of the city to the business part, 
certainly a small number upon which to 
be entirely dependent. Under these con- 
ditions one would naturally assume that 
the managers of the road were ready for 
all contingencies, and the fact that eleet- 
storms are not unusual at this time of the 
year makes failure the less excusable. 

Let the blame: be put where it is due, 


and not charged up either to the engineers 


of the road or to the system. 
AN ENGINEER. 
New York, December 9. 


Subject-Matter Index of. Mining, Me- 
chanical and Metallurgital 
Literature. 

This index covers the year 1900, and 
was compiled by the North of England 
Institute of Mining and Mechanical 
Engineers, and edited by Mr. M. W. 
Brown, the secretary. Although the in- 
dex is intended primarily for mining 
engineers, it covers practically the en- 
tire field of applied science. Articles are 
indexed by title and author only, no ab- 
stract being given. One section of the 
index is devoted to electrical machinery 
and stations. The list of journals in- 
dexed is very complete, there being about 
450 in all. 


Local Meeting of the American Insti- 
tute of Electrical Engineers. 


A local section of the American Insti- 
tute of Electrical Engineers has been 
organized at the University of Illinois, 
the first meeting being held the twenty- 
fifth of November. There were present 
at this meeting the instructors and senor 
students of electrical engineering, and 
the papers presented at the October and 
November meetings of the society were 


read and discussed. It is expected ar 
at future meetings—which are to be he 


monthly—students in other engineering 
departments will be present. 
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The Equipment of the Mechanical Department of 
the Prudential Insurance Company of —_ 
America, at Newark, N. J. 


HE Prudential Insurance Company 
of America occupies five office 
buildings in the city of Newark, 

N. J., as its headquarters and home of- 
fices—the Prudential Building and Pru- 
dential Main, West, North, and North- 
west buildings. The architecture of these 
buildings is on a scale of magnificence 
and completeness which is approached by 
a conception of only the most modern 
ideas in construction work. The mechan- 
- ical plant, both as regards efficiency and 
design, is very elaborate, and neither ex- 
pense nor pains have been spared in 
bringing it to a highly finished state. This 
mechanical plant supplies the power for 
the different buildings, which are twelve 
stories high, having approximately thir- 
teen acres of floor space. The chief re- 
quirements met by the plant are lighting, 
heating, elevator service and refrigerated 
water supply. All of the main floor of 
what is designated as the North Building, 
except the space required for the main 
hall, is occupied by the mechanical plant. 
This consists of an engine room which 
is in the building proper, and a boiler 
house which is practically an addition 
to the building on the northerly side. The 
floor of the engine room is some distance 
below the street level, and the room ex- 
tends to the ground-story ceiling. The 
room is about 45 by 111 feet in plan, and 
all of the apparatus is set so that a fine 
` view is obtained from the street. The 
windows look into this room from two 
sides of the building, and are very high 
and set pivotally so that they may be 
swung in, affording a very clear view of 
the mechanical apparatus. All of the 
piping for the plant, as far as it is pos- 
sible, is carried beneath the floor of the 
engine room in order to obviate all aux- 
iliary connection which might be un- 
sightly. 

The electrical equipment of this plant 
is very complete, and the electrical feat- 
ures contained in the different buildings 
are very extensive and operate under 
singularly good conditions. The electrical 
apparatus in the engine room consists of 
four Bullock dynamos, direct-coupled 
with Ball & Wood tandem-compound en- 
gines. Three of the electrical units are 
of 250 kilowatts capacity each, the en- 
gines being seventeen and thirty by 
eighteen inches in cylinder dimensions, 


and the fourth is of 150 kilowatts capac- 
ity, with a twelve and twenty-two by six- 
teen-inch engine. The switchboard con- 
sists of nine panels of marble, seven and 
one-half feet high, the total length being 
some thirty-six feet. Eight of the panels 
are devoted to the electrical registering 
instruments and to the different circuit- 
breakers and controlling apparatus, the 
end panel being devoted to the steam and 
hydraulic pressure gauges. Adjoining 
the engine room, a long vault has been 
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establishment occupies very nearly all of 
one large building, and all of the printing 
machinery is direct-driven from electric 
motors, ranging from one to twenty-five 
horse-power in size. 

The telephone service requires four 
operators, there being 400 private inter- 
communicating telephones in the various 
buildings. The annunciator system at the 
present time has in operation about 3,500 
drops. This will shortly be increased to 
4,000. The annunciator and telephone 
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built underneath the street, this contain- 
ing the storage battery outfit which is 
used during the night to carry the load 
for the different buildings. 

All of the electrical apparatus in the 
different buildings is operated on 125- 
volt, direct-current circuits. There are 
approximately 20,000 incandescent lamps 
in use, 600 of these being used on the 
tower for spectacular illumination. The 
Sterling “Special” lamp is used very gen- 
erally throughout the different buildings. 
Besides the current used for lighting, there 
are about seventy motors throughout the 
buildings, ranging from one to fifty horse- 
power. The book-bindery and printing 


system of these buildings is thought to be 
one of the most complete that has ever 
been installed. 

Every room in the Prudential Building 
has five pairs of wires for telephones, mes- 
senger calls, Western Union, private fire- 
alarm calls and clock wires. This build- 
ing is lighted from chandeliers, all side 
fixtures being eliminated. All desk light- 
ing is accomplished with Zimdars & Hunt 
flush base plugs. Thus, instead of having 
side fixtures of any. description, a flexible 
cord is run from the deak light to the 
flush base plugs, these being used wherever 
desirable. This system of wiring will be 
inaugurated in each of the buildings, so 
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that the entire equipment will be of one 
character. 

An elaborate card system has been e- 
tablished for this building, which will also 
be carried out throughout the entire series 
of buildings, and which is under the per- 
sonal direction of Mr. Frank A. Heim- 
bold, the electrical engineer of the Pru- 
dential company. Mr. Heimbold has been 
with this company since nine years ago, 
when with a single forty-five-kilowatt 
dynamo, belt-driven from a Corliss en- 
gine, it was hard to scare up a load for 
this equipment. The system referred to 
is in the shape of a card which can be 
properly indexed and contains spaces for 
the room number, telephone number and 
class of connection. There are also proper 
spaces for the cross-connections from un- 
derground cables to rooms. Each of the 
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throughout the entire range of electrical 
apparatus. | 

The clock system is electrically syn- 
chronized, eighty Howard electric clocks 
working from one master clock. A special 
system has been designed for this appa- 
ratus by Mr. Heimbold, in that each clock 
has an individual circuit, making it pos- 
sible to synchronize all of the clocks at 
any time, or to synchronize any clock in- 
dividually. ‘These clocks are all operated 
from dynamo current through special re- 
sistance. The storage battery ia also con- 
nected to this resistance. In case of the 
failure of the dynamo current and the 
consequent operation of the circuit- 
breakers, the storage battery is automat- 
ically switched in, so that there is abso- 
lutely no interruption in the synchronism 
of the clocks. All of the annunciator and 
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underground cable pairs has a special 
number and each cellar cable pair has a 
special number. The shafts through 
which the different leads are run are also 
designated by special numbers. The floor 
box has its number, and the back of the 
card contains spaces for the date upon 
which examination is made, the trouble 
found, and the initials of the man locating 
or working on the repair. If, at any 
time, trouble is found on any part of the 
service, the room and apparatus are lo- 
cated and, by means of these cards, the 
circuit is promptly identified and there 1a 
no chance of hit or miss calculations. 
This aystem will be eventually applied to 
include the lighting and power circuits 


telephone service in the building is oper- 
ated on dynamo current which is gen- 
erated by two sets of Holtzer-Cabot 
motor-generator apparatus, one set being 
in continuous service, and one set being 
held in reserve. 

The storage battery equipment consists 
of sixty-five cells, with a capacity of 800 
ampere-hours. Fourteen of these cells arc 
end cells. A card system has also been 
devised for the regular inspection of the 
storage batteries, and the engineer makes 
examinations and enters a complete report 
every half hour. The cells are charged 
every morning and carry current for the 
night load. 

In addition to the electric equipment, the 
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engine room contains the pumping equip- 
ment and apparatus for the elevator in- 
stallation, a number of other pumps, and 
a feed-water heater. The room is also 
equipped with two eight-ton, hand-power 
traveling cranes of twenty-two-foot span, 
built by the Reding Crane Hoist Works. 
The elevator equipment includes three 
compound three-cylinder Laidlaw-Dunn 
Gordon pumps, the three cylinders lo- 
cated side by side and driving three water 
plungers, a safe lifting pump and two 
pilot return pumps. The large pumps 
have one seventeen-inch and two nineteen- 
inch steam cylinders, five-inch water 
plungers and a twenty-four-inch common 
stroke. For regular service a pressure of 
750 to 800 pounds is maintained by the 
pumps. With this high pressure, instead 
of the pressure tank usual in low-pressure 
systems, accumulators are used. For the 
satisfactory operation of the valves and 
the elevator cylinders, a low-pressure 
hydraulic system has been installed, for 
which purpose the pilot return pumps 
have been provided, maintaining a press- 
ure of eighty pounds. Three ten by six 
by ten-inch Laidlaw-Dunn-Gordon du- 
plex pumps are a part of the mechanical 
equipment. Two of these are for house 
and fire service, and the third is for boiler 
feeding. A Berryman steam tube feed- 
water heater, containing 1,690 lineal feet 
of two-inch seamless drawn brass tubing, 
is also located in the engine room; this 
heater is fifty inches in diameter and 
seventeen feet in height. 

The exhaust steam from the engines is 
collected into an eighteen-inch main, and 
that from the elevator pumps into a 
twelve-inch main, the two uniting in a 
twenty-inch main. ‘The exhaust first 
passes through a tank twelve feet long 
and four feet in diameter, which is 4 
Utility combined grease extractor and 
muffler tank. The exhaust next reaches 
a connection to the feed-water heater, 
about which it has a by-pass in the cellar. 
From this point the steam may pass into 
the heating system for the buildings or 
into the atmosphere, the latter pipe being 
fitted with the usual back-pressure valve. 
The different mains for the steam and 
hydraulic and electric connections are 
carried by means of underground tunnels 
connecting the different buildings. 

The boiler plant is located in a room 
forty-five by seventy-nine feet, and is pro- 
vided with coal and ash-handling ma- 
chinery and a large overhead storage 
hopper or bin, allowing a gravity flow of 
coal to the firing space. Below the firing 
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floor there is a cellar containing boiler- 
feed pumps, a number of tanks, and the 
conveyors for hauling coal and ashes. In 
the boiler house, in addition, there are an 
elaborate ventilation plant and a re- 
frigerating plant for furnishing iced 
water. 

There are eight boilers in all, each 
of 250 horse-power capacity. These are 
arranged in four batteries, with space 
for a fifth battery. The boilers are of the 
Babcock & Wilcox Company’s construc- 
tion, being made of wrought steel. 
Each boiler is nine sections of tubes in 
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grates, and has a constant inside diameter 
of nine feet. 

The coal and ash-handling machinery 
comprises a belt conveyor and a chain and 
bucket convcyor, the former delivering 
coal received at the street to the latter, 
and the bucket conveyor carrying the coal 
overhead to the bin. : 

There are two steam headers, each sup- 
plied by independent connections from 
each of the boilers. One twenty inches in 
diameter collects steam for the electric 
generating units, and the other, eight 
inches in diameter, receives steam for the 
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apparatus were installed by Messrs. Baker, 
Smith & Company, of New York, and the 
electrical work, for which Messrs. Patti- 
son Brothers were retained as consulting 
engineers, was done by Messrs. Hatzel & 
Buehler, of New Youk. The switchboard 
was construcced by the General Incan- 
descent Arc Light Company. The ele- 
vators were installed by the Otis Elevator 
Company, for which Messrs. W. T. His- 
cox & Company, of New York, were sub- 
contractors. 

The entire work on the different build- 
ings and the greater part of the credit 
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width, each section having twelve 
four-inch tubes eighteen feet long. The 
steam drums are forty-two inches in diam- 
eter and twenty-three feet four inches 
long, made up of one-half-inch plates. 
Each boiler has 2,217 square feet of heat- 
ing surface and 39.1 square feet of grate 
surface. The boiler plant is served by a 
masonry double-shell chimney, rising clear 
of the building as an octagonal shaft, 
of Indiana limestone. The chimney has 
a total height of 230 feet 9 inches, its top 
being 210 feet above the level of the 


various pumps, this header being provided 
in the boiler by a cross-connection with a 
larger header, and joined in the cellar 
under the engine room with a main from 
the larger header, so that the pumps of 
the elevator installation can obtain steam 
from either source. | 

The architect for the buildings is Mr. 
George B. Post, of New York, and all en- 
gineering work in connection with them 
was done under the supervision of Mr. 
Amory Coffin, as engineer. The power 
and heating, piping and the ventilating 


for the equipment of the mechanical plant 
are due to Mr. Tysilio Thomas, the super- 
vising architect. Mr. Thomas was. in 
charge of the architecture of the Pru- 
dential buildings in association with Mr. 
Post, and upon the real estate business 
of the Prudential company assuming such 


extensive proportions, he was engaged 
permanently by the company as assistant 
superintendent of real estate. 

The mechanical] plant is now under the 
care of Mr. Edward G. Lender, who oc- 
cupies the position of chief engineer for 
the Prudential company. 
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CONTINUOUS-CURRENT MOTORS FOR 
MACHINE. TOOLS.* 


BY F. 0. BLAOKWELL. 


The application of electric motors to 
machine tools is a subject requiring a 
great deal of study in order to obtain the 
best results, each case having to be treated 
as an individual. In most shops it might 
be economical to have the bulk of the ma- 
chines driven by individual motors, while 
in others group-driving would be better. 

Planers, slotters, milling cutters and 
many other tools need only a slight varia- 
tion in speed, as the relation between the 
tool and its work is always the same, varia- 
tion in speed only being required for dif- 
ferent classes of work—that is, for hard 
or soft metal or for a roughing or a 
finishing cut. Such work does not re- 
quire more than a 2 to 1 variation, while, 


on the other hand, lathes, boring mills. 


and other rotating tools may require an 
8 or 10 or even 40 to 1 variation, neces- 
sitated by the varying relation between 


the tool and its work—different diam- 


eters of the work. For instance, take a 
lathe in which is being turned a shaft 
six inches in diameter, to obtain a cut- 
ting speed of fifty feet per minute, it will 
require approximately thirty-two revolu- 
tions per minute of the main spindle, 
while if the flange of a forty-eight-inch 
wheel was being turned, it would require 
only four revolutions per minute of the 
spindle to obtain the same cutting speed. 
It can therefore be seen that such tools 
of necessity require a large amount of 
speed variation to obtain the best results. 

There are a number of methods in use 
for attaining variable speed by means of 
tne electric drive, the more common being 
rheostatic, field and  multiple-voltage 
control. | | 

Rheostatic control is obtained by in- 
troducing resistance in series with the 
armature of an electric motor, the speed 
being reduced in proportion to the power 
consumed in the resistance. Therefore, 
if a constant horse-power is desired at 
the tool, a motor when running at re- 
duced speeds receives a reduced potential 
and requires an increased current. For 
example: If a motor is running at one- 
half its normal speed it receives but one- 
half the line potential and requires double 
current. For this it will be seen that as 
the rheostat is consuming practically one- 
half the power applied, the efficiency of 
the combination is less than fifty per cent. 
This method of contro] is undesirable, not 
only on account of its being very ineffi- 


paper read at the 170th meeting of the American 
insite of Electrical Engineers, New York, November 
21, 1902. 
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cient, but also from the fact that as the 
load decreases the speed increases; and 
should a man be working on a piece of 
material where the cut takes only part of 
a revolution, the speed will immediately 
increase, as the tool leaves the work, to 
such an extent that in all probability the 
tool will be burned or perhaps broken 
when it enters the work again. The rheo- 
static control is therefore undesirable and 
wasteful of power. 

~ By varying the current flowing in the 
field coils of the motor the strength of the 
magnetic field is changed, and the speed 
of the motor varied. With any setting 


of the field, however, the motor will give 


constant speed under changes of load, and 
this method therefore avoids the greatest 
objection of rheostatic control. A motor 
of ordinary design will not always permit 
of any considerable weakening of the field 
without sparking at the commutator, but 
with a motor having small armature re- 
action a variation in speed of 2 to 1 can 
readily be obtained, and when delivering 
a constant horse-power the current will be 
approximately the same at all speeds, be- 
cause the potential across the armature 
terminals is always the same. As the 
field current of a motor is only a small 
fraction of the total current, the efficiency 
of this method of. control is practically 


: the same at minimum and maximum 


speeds; it also allows the use of a much 
smaller controller and renders it possible 
to get a greater number of running speeda 
than can be economically arranged for 
with any other control. 

Multiple-voltage control is obtained by 
having several different line potentials to 
work from. For instance, with the Edison 
three-wire system the potential from the 
neutral to the outside wires is one-half 
the potential between the outside wires. 
There are, therefore, two potentials avail- 
able, and a motor connected between the 
neutral and one outside wire would run 
at one-half the speed: it would when con- 
nected across the outside wires. 

A four-wire system may also be used 
in the same manner, giving various com- 
binations of potentials, the minimum of 
which may be about one-fourth or one- 
sixth of the maximum potential. 

Either of the above methods combined 
with the field control of the motor makes 
a very flexible system. For example, a 
motor having 100 per cent field control 
used on the three-wire system will give a 
speed variation of 4 to 1, or a motor hav- 
ing thirty-five per cent field control used 
on a four-wire system with potentials of 
60, 80, 110, 140, 190 and 250 volts will 
give a speed variation of approximately 
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6 to 1, or having potentials of 40, 80, 
130, 170, 210 and 250 an 8 to 1 speed 
variation, the gaps in speed between the 
various potentials being filled in by field 
control of the motor. | 

Having at hand an easy method of 
control, the question arises as to how far 
can we efficiently apply this method to 
advantage. It has been demonstrated 
many times that it takes practically a 
constant horse-power to remove a given 
amount of metal per minute, irrespective 
of the rotative speed of the tool. There- 
fore, the main spindle of a lathe taking 
a three-eighths-inch cut on a six-inch 
steel shaft with a feed of one-eighth-inch 
and a cutting speed of fifty feet per min- 
ute makes thirty-two revolutions per min- 
ute, and takes a certain horse-power to 
drive which we will assume to be fifteen 
horse-power, and the motor will be work- 
ing on its highest potential or 250 volts. 
Now, if we are using the multivoltage 
system with the last-named potentials 
above, and should put a forty-eight-inch 
wheel in this same lathe and turn up its 
rim with the same cut, feed and cutting 
speed, the main spindle would run at 
about four revolutions per minute or one- 
eighth of the previous speed, but still re- 
quire fifteen horse-power to drive. With 
this condition the driving motor would 
have to run on its lowest potential or 
forty volts, and would be consuming fully 
six times the amount of current it did 
previously. You will therefore see that 
a motor to be used on the multivoltage 
system will have to be sufficiently large 
to carry its maximum horse-power at the 
minimum potential, or, in other words, 
at, say, forty volts on a 250-voltage sys- 
tem, the motor will have to be six times 
too large when working on its maximum 
potential. For this reason I feel that we 
must keep the lowest potential employed 
as high as possible in order that the size 
and cost of the motor may be within 
reasonable limits. A potential of forty 
or sixty volts requires such large con- 
ductors, if they are laid out for a small 
drop, that their cost is prohibitive in a 
plant of any size. Ifa large drop is used, 
the motor falls off in speed under load 
and its speed regulation under changes 
of load is little better than with the rheo- 
static control. 

With the three-wire syster: and a 100 
per cent variation in the motor speed by 
field control, we can obtain a 4 to 1 total 
variation which, for general machine-shop 
work, is sufficient to cover a single opera- 
tion on a given tool. The total range, 
however, on a tool can be increased greatly 
by having a few gear changes. For ex- 
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ample, on a back-geared lathe with a 
gear ratio of 4 to 1 a total variation of 
16 to 1 can be obtained. In the same 
manner on a double-geared lathe a varia- 
tion of 64 to 1 might be obtained. 

The reduction effected by different sets 
of back-gears on machine tools will be 
found to vary from 4 to 1 to 6 to 1. All 
tools can be arranged with 4 to 1 changes 
between back-gears without any difficulty. 
In many cases a single back-gear is mff- 
cient for a tool. By putting a magnetic 
clutch on this back-gear and making the 
electrical connections in the controller, it 
is possible to get a 16 to 1 variation elec- 
trically and without increasing the cost 
of the motor more than would be required 
for a 4 to 1 variation. 

Where machines must run ai various 
speeds, the usual practice has been to em- 
ploy step cone pulleys and changeable 
gears. The speeds obtained in this way, 
however, are few in number, and, there- 
fore, as a wide range of speed is neces- 
sary the different speeds must he far 
apart. The minimum speed change of 
lathes, for instance, is usually from 
twenty-five per cent to fifty per cent. If 
the speed with one combination of gears 
and pulleys is a little too high, it can be 
reduced to the next lower speed (twenty- 
five per cent to fifty per cent power) with 
a loss of output nearly equal io the re- 
duction in speed. If, on the other hand, 
power is furnished by a variabie speed 
electric motor with a range sufficient to 
fill in between the mechanical steps, the 
tool may be driven always at the highest 
possible speed and maximum production. 
Thia is best illustrated by the curves 
plotted from a test on a seventy-two-inch 
lathe. 

This showed the cutting speeds and the 
time taken to face a seventy-two-inch 
cast-iron disc from a maximum diametcr 
of seventy-two inches to a minimum di- 
ameter of six inches, using three different 
steps of the cone pulley, the time for 
shifting the belt from one cone to the 
other not being included. The cone pul- 
leys on a mechanically driven tool do not 
permit the tool to start at the maximum 
cutting speed, and in this case the me- 
chanic, having no guide but his eyes, did 
not chance the speed on the cone pulley 
as-soon as desirable for greatest produc- 
tion. o 

Another curve shows a test on a similar 
lathe, but driven by a-motor. With the 
electrically driven tool the cut begins and 
ends at the maximum cutting speed that 
the work permits. 

The curves show that a belt-driven 
lathe required fifty-nine minutes to com- 
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plete the cut, while the motor-driven lathe 
did the same work in thirty-one minutes. 
The electrically driven tool, therefore, 
did the work in fifty-three per cent of the 
time, or, putting it another way, the belt- 
driven tool required ninety per cent more 
time to do the same work. 

With electrical control a man can keep 
his hand on the controller and his eyes on 
the tool, increasing the speed from time 
to time. Being limited only by the tem- 
perature of the tool, it has been found 
that much higher cutting speeds are un- 
consciously attained with a motor-driven 
tool than would be thought possible were 
any fixed rule followed. It is therefore 


apparent that this increased production 


in many cases is so great as to fully justify 
the installation of an electric system, even 
if there were no other nase to be 
secured. 

The cost of motors varies with their size 
and (for a given horse-power) nearly in 
proportion to the variation in speed 
which can be obtained from them. The 
approximate relative sizes of the motors 
expressed in the horse-power capacity at 
which they could be rated at the maxi- 
mum potential are about: 

For the three-wire, twice as ates as for 
the two-wire. | 

For the four-wire, four to six times as 
large as for the two-wire. 

Ratio of 


System. Speed Variation. Maximum 
i Horse-Power. 
Two-wire...... 50-100 100 
Three-wire..... 25-100 200 
Four-wire...... 16-100 40n 
Four-wire..... Re 12-100 €00 


Besides the cost of the motor, there is 
to be considered with the four-wire sya- 


tem the cost of the supply plant—that is, 


the generator, motor-generators and con- 
ductors. 

The three-wire system is now generally 
employed for lighting, and requires no 
special appliances. Nearly all central 
power stations distribute their current 
for lighting and power on the three-wire 
system, so that it can generally be ob- 
tained and the erection of a special power 
plant avoided. The three-wire system 
can be always arranged so that the motors 
running at one-half potential will be 
equally divided between the two sides of 
the system, which will therefore be in 
balance, and as there is but little or no 
current flowing in the neutral wire it can 
be of nominal size. The three-wire sys- 
tem does not necessarily require two gen- 
erators or a balancer set, an alternating 
neutral with collector rings on the gener- 
ator being extensively employed. 

The four-wire system requires a three- 
commutator motor-generator set, which 
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must have sufficient current capacity at 
the lowest potential to run all the motors 
that could ever be in service at one time 
at their full horse-power at that poten- 
tial. The motor-generator set and the 
heavy wiring for the low potentials of the 
four-wire system will much increase the 
cost, exclusive of motors, as compared 
with a three-wire system. If the motors 
are made of sufficient capacity to run the 
rotary tools at reduced speed, and the 
motor-generator set and distribution 
cables are made of proper size to take care 
of the unbalanced load, the four-wire sys- 
tem will altogether cost several times as 
much as the three-wire system. 

In conclusion, I would say that in my 
opinion it will generally be found best to 
use motors with field control, allowing a 
total speed variation of 2 to 1 with the 
two-wire system or 4 to 1 with the three- 
wire system, believing that the four-wire 
system is too expensive for general appli- 
cation if the plants employing it are prop- 
erly designed and equipped with large 
enough electrical apparatus. 

For reciprocating tools a two-wire sys- 
tem will meet all requirements, and there 
are very few rotating tools where it is not 
better to mechanically vary the speed for 


greater than 4 to 1 changes in speed. 

The most important consideration in 
the electric driving of machine tools is to 
make the control of the tool as convenient 
as possible and arrange the system ao as 
to permit small changes in speed, and 
consequently be able to always drive the 
tool at its highest possible avers and 
greatest output. 
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Useful Notes for Electrical Engineers. 


A’ little handbook recently issued by 
the National Boiler and General Insur- 
ance Company, Limited, London, gives 
the following useful notes for electrical 
engineers: Maximum permissible tem- 
perature of dynamo and motor coils, 150 
degrees to 160 degrees Fahrenheit; 
watts = volts x amperes; 1 watt = 
4414 foot-pounds per minute; 746 watts 
= 1 horse-power; 1,000 watts = 1 kilo- 
watt; 1 horse-power = 0.746 kilowatt ; 
l kilowatt = 1.34 horse-power; 1 Board 
of Trade unit = 1 kilowatt for 1 hour; 
9 to 10 sixteen-candle-power lamps re- 
quire 1 horse-power ; 1 sixteen-candle lamp 
at 100 volts takes 0.48 to 0.6 ampere; 
efficiency of small dynamos, about 85 per 
cent; efficiency of large dynamos, about 93 
per cent; efficiency of steam dynamo sets, 
70 to 75 per cent; 1 kilowatt requires from 
134 indicated horse-power to 2 indicated 
horse-power to generate it. Keep damp, 
dust and oil off wiring and insulation. 
Electric driving is often suitable for 
scattered or intermittently loaded ma- 
chinery. | 
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ELECTRICITY FROM REFUSE—THE 
CASE FOR THE MODERN 
DESTRUCTOR.* 


BY W. FRANCIS GOODRICH. 


It has often been said that the de- 
structor maker places too high a 
value on refuse as a fuel, and that 
with a view to leading innocent and 
trusting municipalities up to business, 
extravagant promises have been made con- 
cerning light from dust. 

At the outset it mav be as well, therefore, 
to observe, firstly, that the sanguine and 
enthusiastic individual who gained noto- 
riety as “The Golden Dustman,” was not 
a destructor maker but a municipal engi- 
neer; secondly, that Professor Forbes, 
whose remarkable cantor and other lec- 
tures fourteen years ago with reference to 
the production of electric light from 
refuse, is no mean member of your own 
profession, and, lastly, he who gave Shore- 
ditch his blessing with eloquence and 
epigram which the destructor maker 
could scarcely hope to equal, is the most 
distinguished member of your profession 
and a world-famed scientist—Lord Kel- 
vin. 

I do not suggest that the destructor 
maker has been of a conspicuously retir- 
ing nature, or that the guarantees offered 
have been distinguished for their mod- 
esty, on the other hand we know only too 
well that ridiculous promises have been 
made. We also know that the absurd re- 
sults promised—but not realized—a few 
years since, had the effect of bringing the 
combination into ridicule. 

Happily the prejudice is passing, from 
a state of enthusiasm run riot, we have 
now entered upon a sober period, the real 
value of the destructor as an adjunct to 
an electricity works is now more clearly 
understood. Experience has shown ex- 
actly how far, and under what conditione, 
the destructor may be relied upon as a 
power producer. Experience has also 
shown its weaknesses, and if we are to 
gain knowledge worth having we must be 
even more ready to detect weakness than 
to congratulate ourselves upon success, for 
we can only hope to approach perfection 
bv the elimination of weakness. 

I venture to say that the best of modern 
destructors have only been designed by a 
process of improvement. Of course there 
are members of your profession who still 
assert most positively that the available 
power is really only suitable for operating 
mortar mills and similarly modest ma- 
chinery which require but little steam, 
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and at any reasonable, or may be un- 
reasonable, pressure. 

If we are to take such statements as 
these seriously then we must perforce be- 
lieve that we have made no progress dur- 
ing the past fifteen years, because the 
destructor of fifteen years ago was quite 
equal to supplying steam for the work in 
question. 

Can it be seriously argued then that the 
destructor of to-day is but on a par with 
its earlier prototype, is it a fact that while 
every other branch of engineering has a 
record of remarkable progress, this par- 
ticular branch has stood still? It is not 
necessary for me to supply the answer, 
those of you who have seen the early type 
of destructor know that immense strides 
have been made. 

Why was the old low temperature type 
of destructor of little use for power pro- 
duction, and why was it the cause of end- 
less annoyance and litigation? Broadly 
speaking, for one and the same reason— 
worked at a low rate of combustion 
limited by natural draught, low tempera- 


Fie. 1. 


When No. 1 is clinkered and charged Nos. 2, 8 and 4 are 
in full wo: k. the gases as distilled from No. 1 must pass 
over and intermingle wih the whole volume of ignited 
gases from Nos. 2, 3 and 4. 


ture gases only came into contact with the 
boiler, fifteen years since it is safe to say 
that the temperature of the gases entering 
the boiler never exceeded 800 degrees 
Fahrenheit, frequently falling as low as 
600 degrees Fahrenheit. Now in our best 
modern practice gases enter the boiler at 
a temperature of 2,000 degrees Fahren- 
heit, or even higher, and in a well man- 
aged plant the minimum temperature can 
be kept at 1,600 degrees Fahrenheit. 

In the face of this is it not reasonable 
to expect very different results in the way 
of power production, and is it not to say 
the least of it a short-sighted policy to 
still tie the destructor to the despised 
mortar mill? 

Continuity of high temperature is the 
essential for securing steady steaming, 
and in designing a destructor, combined 
with an electricity works, this is the cardi- 
nal point to be borne in mind. 

At the Glasgow convention of the 
Municipal Electrical Association Mr. 
J. S. Highfield argued in favor of the sys- 
tem of erecting cells in pairs, so that one 
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out of the two cells should always be in 
full work while its fellow is being charged 
and clinkered; this arrangement is an 
essential feature of the Beaman & Deas 
destructor with which is also provided 
one combustion chamber common to both 
cells, where the gases must commingle be- 
fore reaching the boiler. 

Why did Mr. Hightield thus argue? 
We may assume that he had found by 
actual experience that this design with the 
alternate system of working conduced to 
easy maintenance of high temperature 
and so steady steaming. 

In the ordinary arrangement of single 
cells, either in single row or back to back, 
one cell does not help its neighbor ex- 
cepting of course that the gases inter- 
mingle in the main flue, so far as the cells 
themselves are concerned there is isola- 
tion of heat, and it may be assumed that 
there will be a difference in temperature 
of fully 1,000 degrees Fahrenheit in a 
cell which is being clinkered and charged 
and its neighbor in full work, it is there- 
fore difficult to ensure that continuity of 
high temperature which is necessary for 
steady steaming. 

The same may be said of the system of 
placing one boiler between two cells, for 
with the boiler between it will be obvious 
that the one cell can not assist its fellow 
in the maintenance of high temperature 
during clinkering and charging and 60 
you may have a cell in full work on one 
side of the boiler, while on the other side 
is a comparatively cool cell, which after 
being charged must, while in a cool condi- 
tion, distill a large volume of green gases; 
this volume should obviously be caused 
to intermingle with a high temperature 
volume to secure thorough cremation, but 
instead comes into immediate contact 
with the comparatively cool surface of the 
boiler plates or tudes. 

To approach as near as possible to thie 
desired continuity of high temperature 
and to render it as easy as possible for 
such continuity to be secured, I am led to 
believe that we must not place so much 
reliance upon what may happen beyond 
the furnace or cell—that is in the main 
flue or combustion chamber as the case 
may be, we must rather begin at the be- 
ginning, and so design the plant that 
there shall be a continuity of high tem- 
perature in the cell itself, if easy con- 
tinuity of high temperature can be se- 
cured in the cell then we need not trouble 
about what may happen after. 

To attain this object there must be no 
isolation of heat, a hot cell next to 3 
cool one is not to be recommended ; to se- 
cure the object in view there is a system 
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which provides four cells in one cell, if I 
may so put it. I refer to Meldrum’s sys- 
tem of continuous grate with divided 
ashpits, the arrangement of which may be 
clearly seen by reference to Figs. 1, 2, 3 
and 4, here you have one cell with 100 
square feet of grate surface, a grate 
twenty feet long by five feet wide, with a 
separate ashpit for each twenty-five 
square feet of grate. As one-fourth only 
of the cell or grate is clinkered and 
charged at a time, three-fourths of the 
cell as a cell is always in full work. 

Thus when grate No. 1 is clinkered and 
charged, the gases as distilled must pasa 
over and intermingle with the large high 
temperature volume passing from grates 
Nos. 2, 3 and 4. When No. 2 is clinkered 
and charged it ia in a zone of active fire, 
No. 1 grate is discharging its volume of 
high temperature gases over the idle grate, 
the whole volume of which must then 
pass over and commingle with the volume 
passing from grates Nos. 3 and 4. When 
No. 3 is clinkered and charged as with 
No. 2, it is also in a zone of active fire, 
having fifty square feet of active grate on 
its left and twenty-five square feet also 
on its right. 

When No. 4 is clinkered and charged 
it is true, as we are occasionally reminded, 
that it is next to the combustion chamber, 
but seventy-five square feet of active grate 
on its left discharge their high tempera- 
ture volume over the idle fourth, and it 
must not be forgotten; firstly, that the 
combustion chamber beyond is kept at a 
high temperature, because as you will 
have seen three-fourths of the cell is al- 
ways in full work, and secondly—and 
this is a point of great importance—no 
large volume of green gases ever enter the 
combustion chamber, the refuse being fed 
in small quantities by shovel, and not by 
the ton or load. 

Feeding by shovel in small quantities 
into an active cell means rapid distillation 
and also rapid ignition, the gases from 
such small charges or refuse being 
naturally small in volume, the tempera- 
ture as a whole does not materially suffer. 

I think you will readily appreciate the 
striking difference between feeding refuse 
in small quantitics into a hot and active 
cell and the system of dumping a heavy 
charge into a cool and idle cell. 

There can be no doubt that the regen- 
erative system by which heated air is 
supplied for combustion is of material] 
advantage in the maintenance of high 
temperature; Professor Watkinson, of 
Glasgow, and other eminent authorities, 
have clearly shown how efficiency may be 
promoted with steam boilers and coal, and 
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it has been demonstrated again and again 
in burning refuse that the use of heated 
air not only tends toward giving a better 
fuel efficiency, but it has a most beneficial 
effect in the cell in promoting rapid ig- 
nition and easy continuity of high tem- 
perature. 

In rainy weather, when refuse is brought 
in heavily charged with moisture, the use 
of heated air is an obvious advantage in 
a combined works, especially, because in 
rainy weather with dull periods the big 
demand for light is often very exacting, 
and instead of decreased efficiency of the 
destructor, greater efficiency would -be 
welcome, but while this 1s impossible, yet 
no means should be wanting for prevent- 
ing any material loss of efficiency. 

With Meldrum’s patent regenerator the 
air is heated on an average to a tem- 
perature of 350 degrees Fahrenheit, al- 
though as will be observed in test D, at 
Lancaster, an average of 478 degrees Fah- 
renheit was obtained. 

Tt is interesting to observe also that 
the use of the regenerator does not pre- 
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When No 2is clinkered and charged it ir in a zone of 
active fire Nos. 1, 8 and 4 being in full work and at their 
greatest heat. 


vent the inclusion of an economizer, both 
can be installed, and both will give an 
excellent efficiency. 

It has been said that thorough crema- 
tion and really efficient power production 
are not compatible, and that they can not 
take place coincidently; extremists have 
told us that if due attention is given to 
the primary purpose of the destructor it 
will be of little service for power produc- 
tion. 

Seriously as this has been urged, and to 
the detriment of useful combination, it 
is an argument which will not stand. It 
is true that if the steam boiler was placed 
in the very best position for heat ab- 
sorption the destructor would be ineffi- 
cient as a destructor, but it 1s equally true 
that the destructor, which is most satis- 
factory as a destructor, is the one which 
is so designed that the products of com- 
bustion are subjected to immediate high 
temperature contact, and of sufficient 
duration to secure their perfect crema- 
tion. 

In this process a large volume of high 
temperature gases is produced which 
passes to the boiler, and that continuity, of 
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high temperature, which is of the utmost 
value from a sanitary standpoint, is at 
the same time the justification of the 
destructor as a power producer. 

I have already referred to Mr. High- 
field’s admirable paper read at the Glas- 
gow convention of the Municipal Elec- 
trical Association last year., In the main 
I am in agreement with Mr. Highfield—I 
should like to observe that so far as I 
have been able to judge quick charging 
appliances and mechanical devices for the 
handling of refuse can not be recom- 
mended. Mr. Highfield advocates “quick 
charging appliances,” which I understand 
to mean apparatus having for its object 
the rapid charging of a quantity of refuse 
at each operation. 

That being so, then I must say that 
although such a device is exceedingly de- 
sirable from a sentimental and highly 
sanitary standpoint, it does not conduce 
to that easy maintenance of high-temper- 
ature working, which we must aim at and 
ensure if the destructor is to fulfill either 
its primary or its secondary object. 

I have had many opportunities of 
watching what I believe to be the most 
expeditious charging device yet produced, 
an arrangement by which from thirty to 
forty-five hundredweight of refuse can be 
tipped in a few seconds direct from the 
van into the cell. 

Previous to tipping the van load into 
the cell the clinkering process has taken 
place, no device has yet been introduced 
for rapid clinkering, it is an arduous job 
occupying, say, fifteen minutes, after 
burning down a similarly heavy charge. 
During this time the cell isolated from its 
neighbor becomes comparatively cool, di- 
rectly the load is tipped, falling, as it 
does, into a compact mass, the leveling 
or spreading process begins, the cell still 
cooling, still inactive, and by the time all 
is ready for active treatment the cell is 
cool; it has been idle for from twenty to 
twenty-five minutes. Look into the cell 
and you will observe an appreciable lack 
of temperature such as is wanted, firstly, 
for thorough cremation and, secondly, for 
power production. 

In ordinary top or back feed systems 
the same principle applies, excepting that 
the labor of leveling is reduced by reason 
of the smaller charges, but whether the 
charge weighs fifteen hundredweight or 
forty hundredweight the fact remains 
that by reason of a large volume of green 
gases passing into the main flue or com- 
bustion chamber the temperature as a 
whole must he affected, and the steam 
pressure fluctuates accordingly. 

If you recognize refuse as a fuel then 
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you must be prepared to so charge or feed 
it that perfect cremation is ensured, and 
that easy continuity of high temperature 
is conduced to. We have often heard that 
the secret of properly burning coal is to 
fire “a little at a time and often.” I sub- 
mit that this is also the best way to burn 
refuse. No one would think of dumping 
one ton of coal on to a grate, on the other 
hand we know full well that in the de- 
structive distillation of coal it is best 
from every point of view to introduce the 
fuel regularly, in small quantities, so that 
thorough ignition is secured, and a high- 
combustion temperature. 

There is another aspect of the charging 
question, and that is the economic aspect 
upon which I need not dwell at any 
length, there being ample evidence that 
mechanical charging, generally speaking, 
adds from thirty to fifty per cent on the 
cost of labor per ton destroyed over al] 
systems where manual labor alone is em- 
ployed. 

The average cost per ton of refuse 
burned for labor only at electricity works 
in the provinces is only a fraction over 
one shilling per ton, but if the London 
installations are also included, the aver- 
age is inflated to one shilling and eight- 
pence per ton. An analysis of the com- 
parative rates of wages paid in town and 
country shows that the extra cost is only 
to a slight extent due to the higher rate 
of wages paid, but that it may in the 
main be attributed to the elaborate me- 
chanical devices installed with a view to 
saving labor, but which are in actual 
practice found to involve increased labor 
cost. 

There can be no question that in order 
to obtain the greatest possible advantage 
from a destructor in combination with an 
electricity works the electrical engineer 
should have supreme control. 

In saying this I do not disparage that 
excellent body of public officials—mu- 
nicipal engineers and surveyors—I think 
it was Professor Kennedy who once said 
that the man who is responsible for run- 
ning the engines should contro] the steam 
production—that remark puts the case 
concisely, and I think reasonably. 

It is a common idea that labor is dif- 
ficult to obtain in connection with de- 
structors, and that where a considerable 
amount of power is expected from refuse, 
continuous trouble may be expected, but 
strange as it may seem, it is very well 
known among those who have to do with 
destructors that labor is not difficult to 
obtain. 

Although one would scarcely expect to 
find a Mark Tapley charging refuse, yet 
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it is common to find a cheerful energy in 
the destructor house which is too often 
wanting in the ordinary stokehole. 

It is indeed curious and almost unac- 
countable to find men uncomplainingly 
doing their level best with refuse, while 
others who are provided with good coal to 
burn are found in a state of chronic 
passive blasphemy. 

Out of a total number of 160 towns in 
Great Britain, where destructors have 
been adopted up to the present time, no 
less than forty-five towns have decided to 
combine the destructor with the electricity 
works. When it is borne in mind that no 
less than forty-three of these combined 
installations have been decided upon dur- 
ing the past three years, it must be ad- 
mitted that remarkable progress has been 
made. 

The actual destroying capacity of the 
destructors already adopted in combina- 
tion with generating stations may be put 
at upward of 1,400 tons of refuse daily. 

At the risk of wearying you with a few 
figures, I would observe that out of the 
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When No 3is being clinkered and charged it is also in a 
zone of active fire, Nos. 1, 2 and 4 being in full work and 
at their greatest heat. 


forty-five combined works in question, no 
less than twenty-four have adopted Mel- 
drum destructors, fifteen of these being 
of the Meldrum front or hand-feed type, 
only one of the top-feed type, and eight 
of the Beaman & Deas type, which patents 
are, of course, controlled by Messrs. 
Meldrum. | 

I would lay particular stress upon the 
fifteen installations where the hand-feed 
type of destructor has been adopted, cov- 
ering as they do towns from Grays in the 
South to Ayr in the North, they serve to 
clearly show that hand feeding is popu- 
lar, while the results obtained in thorough 
cremation, efficiency in power production 
and low labor cost place this type of de- 
structor in advance of any other. 

Destructors have not been adopted at 
any considerable number of sewage works, 
although the combination is an eminently 
useful one, and one devoutly wished for 
by those who are afraid of the central 
site, and also some electrical engineers 
who still tremble at the thought of com- 
bination. Destructors have been adopted 
in connection with sewage works in 
twenty-six towns, and in passing I would 
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just point out that in fourteen of these 
towns Meldrum destructors have been 
adopted, it will thus be evident that this 
particular type of destructor has been 
favored in the majority of towns where 
power is required from refuse. 

In comparing the number of these in- 
stallations with the forty-five towns, 
where destructors have been adopted in 
connection with generating stations, one 
is again reminded of what has been called 
“that strange fascination for producing 
light from dust.” 

Very few figures are available over suf- 
ficiently long periods to be of general in- 
terest. Forty and even fifty units have 
been generated per ton of refuse destroyed 
over short periods, but I have thought it 
advisable not to include figures for any 
shorter period than one month. 

At Garston, where a Meldrum de- 
structor has been erected in combination 
with the Electric Traction station, I un- 
derstand that very remarkable results are 
being obtained, but as the figures have not 
been officially announced I must refrain 
from mentioning them. 

It will be observed that the figures here 
given in each instance cover a period of 
not less than one month, and in the case 
of Darwen and Shoreditch a whole year. 

The installations at Darwen, Wrexham 
and Shipley are of Meldrum’s hand-feed 
type, Accrington being one of the Horsfall 
Company’s more recent installations, Pat- 
rick, the latest combined plant erected 
by Messrs. Manlove, Alliott & Company, 
Limited, and Shoreditch also erected by 
this company. 


Unita Gener- 
Town. Period. Sep a 
Destroved 
Patrick... i... Aug., 1902 (1 mo.) 20.1 
Accrington...j|Nov., 1901 “ 20 
Shipley....... Jan., 1902 ‘ 37.4 
Wrexham ....|Nov., 1901 “ 87.8 
Darwen...... One year 83 
Shoreditch... ., One year 2n 
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Mr. R. W. Smith Saville, the borough 
engineer of Darwen, has kindly given me 
permission to state that for the year end- 
ing March 31, 1901, the average evap- 
oration per pound of refuse was 1.25 
pounds taken over a total quantity of 10,- 
000 tons. 

Further, that 2,940,000 gallons of 
water were evaporated with the coal-fired 
boilers at a fuel cost of £1,250, and that 
the destructor boilers gave a net evapora- 
tion of 2,520,000 gallons which quantity 
would have involved a further expendi- 
ture of £1,050 for coal had the refuse de- 
structor not been combined. 

Mr. J. A. Priestley, of Nelson, made 4 
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number of careful and very exhaustive 
tests with the Meldrum destructor in that 
town, which plant is now combined with 
the electricity works. These figures are 
well worth careful study and comparison ; 
a short extract from three tests is here 
given: 


(A)—EXTRACT FROM FIGURES OF TEST 
MADE AT NELSON, DECEMBER 20, 1900. 


Duration of test, 914 hours; grate area 
of cells, 100 square feet; heating surface 
of boiler, one Lancashire type, 30 feet by 
8 feet, 986 square feet; refuse consumed 
per hour, 5,703 pounds; refuse consumed 
per square foot of grate per hour, 57 
pounds; water evaporated per hour, from 
and at 212 degrees Fahrenheit, 8,650 
pounds; water evaporated per pound of 
refuse from and at 212 degrees Fahren- 
heit, 1,516 pounds; average percentage of 
CO,, 12.21 per cent; average temperature 
of combustion chamber, 2,200 degrees 
Fahrenheit; percentage of clinker, 21.18 
per cent. 

Note.—The boiler was not clothed 
when this test was made. 


(B)—EXTRACT FROM FIGURES OF TEST 
MADE AT NELSON, APRIL 25, 1901. 


Duration of test, 8 hours; refuse burned 
per hour, 6,853 pounds; refuse burned 
per square foot of grate per hour, 6814 
pounds; water evaporated per hour, from 
and at 212 degrees Fahrenheit, 13,442 
pounds; water evaporated per pound of 
refuse, from and at 212 degrees Fahren- 
heit, 1.96 pounds; water evaporated per 
square foot of heating surface from and 
at 212 degrees Fahrenheit, 13.6 pounds; 
average percentage of CO, 14.40 per 
cent; average temperature of combustion 
chamber, 2,227 degrees Fahrenheit; per- 
centage of clinker, 29.06 per cent. 

Note.—The boiler was covered with 
non-conducting composition. 


(C)—EXTRACT FROM FIGURES OF TEST 
MADE AT NELSON, FROM FEBRUARY 
19 To mARCH 16, 1901. 


Duration of test, 47314 hours; refuse 
consumed per hour, 2,902 pounds; refuse 
consumed per square foot of grate per 
hour, 29 pounds; water evaporated per 
hour, from and at 212 degrees Fahren- 
heit, 5,379 pounds; water evaporated per 
pound of refuse from and at 212 degrees 
Fahrenheit, 1,850 pounds; water evap- 
orated per square foot of heating surface 
per hour, from and at 212 degrees Fah- 
renheit, 5.5 pounds; average percentage 
of CO,, 13.16 per cent; average tem- 
perature of combustion chamber, 19.59 
degrees Fahrenheit; percentage of 
clinker, 30.20 per cent. 

The figures of these three tests are of 
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great interest. Tests A and B were short 
tests undertaken in order to determine 
actually what could be done under forced 
conditions, while test C was an extended 
test under easy conditions. l 

If the rate of combustion and evapora- 
tion is compared in all three tests there 
will be found ample evidence of useful 
elasticity. Again, even under entirely 
opposite conditions the fuel efficiency of 
the refuse does not materially suffer, the 
average temperature of the combustion 
chamber is uniformly high, as is also the 
percentage of CQ,. 

Figures such as these under both forced 
and easy conditions afford an excellent 
opportunity for fair judgment. Mr. 
Priestly does not put forward test B as 
showing what may be relied upon for 
every hour of every day, and no de- 
structor maker would be so foolish as to 
submit the figures of an eight hours’ 
forced test as being average results. 

In my opinion, the real value of a test 
of this kind is to show what can be done 
in case of emergency, and the fact that a 


Fra. 4. 


When No. 4 is being clinkered and charged the large 
in full worl. pass Over aud intermingle with the amal 
volume distilled from No. 4. | 
plan is so flexible without material aac- 
rifice of efficiency is in itself a very re- 
markable testimony as to its usefulness. 

The few figures here given of test (D) 
at Lancaster serve to show that, good as 
they undoubtedly are, the Nelson figures 
are only typical of what can be done in 
other northern towns. I would direct 
your special attention to the high average 
percentage of CO,—15.5 per cent, and 
also the high average temperature of the 
air supply for combustion 478 degrees 
Fahrenheit. 


(D)—EXTRACT FROM FIGURES OF TEST 
MADE AT LANCASTER, FEBRUARY 
7, 1902. 


Duration of test, 12 hours 26 minutes; 
grate area of cells, 100 square feet; type 
and size of boiler, Lancashire, 30 feet 
by 8 feet; water evaporated per hour, 
from and at 212 degrees Fahrenheit, 
9,820 pounds; water evaporated per 
pound of refuse, from and at 212 degrees 
Fahrenheit, 1.63 pounds; average per- 
centage of CO, in flue gases, 15.5 per 
cent; average temperature of combustion 
chamber, over 2,000 degrees (copper could 
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always be melted); average temperature 
of heated air from regenerator, 478 de- 
grees Fahrenheit. 

Sufficient data are available to show that 
with a well-designed and well-managed 
plant at least thirty units per ton of refuse 
burned may safely be relied upon the 
whole year through, this is a reasonable 
estimate as will be seen by comparing the 
figure with the averages over extended 
periods. 

It is quite true that in many places the 
summer refuse is not so useful from a 
power-producing standpoint as that col- 
lected during the winter montha, but it 
should not be forgotten that the lighting 
period is less, and if as is now often done 
it should be decided to burn the refuse 
during the lighting period, then by in- 
creasing the rate of combustion, the de- 
ficiency in the calorific value may be ad- 
justed. 

Of course, as is generally known, it is 
more satisfactory and economical to burn 
the refuse over the twenty-four hours in- 
stead of the comparatively short lighting 
period, but the latter method is now much 
favored and especially commends itself 
to those who. have quite satisfied them- 
selves as to the real value of the combina- 
tion. 7 

It will be obvious that if in order to 
obtain the maximum amount of power 
from the refuse it is decided to destroy 
the same during the comparatively short 
lighting period only, then the plant must 
necessarily be much larger and accord- 
ingly so much more expensive. 

As Mr. . Frank Broadbent recently 
pointed out in his series of excellent 
articles in the Electrical Review (Lon- 
don), a street lighting load and an ac- 
cumulator load are desirable factors in 
the early stages of running a small com- 
bined station. 

Again, a day motor or traction load is 
very desirable indeed, but we have to take 
cases as we find them, favorable or un- 
favorable, as they may be, and although 
we have satisfactory evidence of useful 
flexibility there are limits beyond which 
the destructor will not go, the quantity 
of refuse available in a town is limited to 
so many tons per day, and obviously this 
quantity does not increase pro rata with 
the demand coming from new consumers, 
there being no connection whatever be- 
tween the two. While the output of the 
works may be trebled the refuse may not 
increase to the extent of one ton per day. 
There has been a number of instances 
where for a certain period the whole of 
the power required has been obtained from 
the refuse, but this happy state of things 
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can not last, and we are therefore brought 
to this conclusion that the refuse de- 
structor is but a most useful adjunct to a 
generating station. 

In connection with the large combined 
installation at Ipswich, Professor Ken- 
nedy is arranging for the Meldrum de- 
structor to supply steam to a separate 
engine, which will be supplied with steam 
from that source alone, this will afford an 
excellent opportunity for determining 
what the actual value of the Ipswich 
refuse is to the generating station, and as 
the destructor is sufficiently large to deal 
with the whole of the refuse at present 
available in about ten hours if necessary, 
some interesting data should be forth- 
coming later. 

If the destructor is to be relied upon 
for constant use the whole plant must be 
so designed and arranged that so far as 
is possible uninterrupted working is con- 
duced to. 

Here again comes in the question of 
simplicity, and as simplicity is generally 
conducive to efficiency and reliability it 
demands careful attention, and one must 
not be enticed away from the main issue 
by various devices more or less compli- 
cated which in theory seem helpful. 

Destructor makers must stand on their 
own legs; they have no right to expect 
municipalities to experiment for their 
benefit at the expense of the ratepayer. 

Many consulting engineers now specify 
an elaborate and complete system of by- 
pass flues, and some even duplicate flues ; 
others insist that even with two installa- 
tions, each complete in itself, the arrange- 
ment shall be such that easy interchange- 
ability is possible, +. e., so that either 
boiler can be worked with either cell and 
vice versa. 

This is all very necessary up to a cer- 
tain point; it is perfectly correct to thus 
provide against all possible contingencies, 
but it does not conduce to simplicity. 

Five years ago consulting electrical en- 
gineers, generally speaking, were uncom- 
promisingly opposed to the combination, 
but now the situation has entirely changed 
and the consulting profession looked 
upon the destructor as a valuable adjunct 
to the generating station. There are still 
one or two consulting engineers who are 
not yet wholly converted, but it will not 
be long before they also fall into line 
and advocate the combination. They 
must move with the times and offer their 
well-informed and enthusiastic municipal 
clients what they want, and what they 
will have. 

Needless to add in connection with a 
combined plant careful provision must be 
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made in the general arrangement of the 
buildings to prevent dust from reaching 
the engine room. 

In the early days of the combination, no 
doubt, there was cause for complaint, but 
one hears very little indeed now about 
the presence of dust in the engine room. 

There can be no doubt that the mechan- 
ical handling of refuse produces and lib- 
erates more dust perhaps than is the case 
with any system with which manual labor 
alone is employed, the constant dumping 
of refuse into lifts, and in and out of 
transporting appliances, simply means the 
constant release of volumes of dust into 
the atmosphere, which even apart al- 
together from any damage caused to ma- 
chinery is exceedingly disagreeable, even 
if not dangerous. 

It is difficult to keep a destructor house 
even reasonably clean under the best of 
circumstances, and it is therefore neces- 
sary in designing a combined works to so 
place the destructor that so far as is pos- 
sible it shall be isolated from the power- 
house. 

I can not pretend to deal at any length 
with the oft debated boiler question in 
this paper, which I am afraid is already 
too long. The information available up 
to date all goes to show that the Lancashire 
boiler has given excellent results, which 
may, perhaps, be best summarized as 
follows: 

Taking eight Lancashire towns, four 
having boilers of the Lancashire type in 
connection with destructors, and four 
employing water-tube boilers, the average 
results in* horse-power obtained per ton 
of refuse burned works out thus: 

Lancashire boilers, 186.6 indicated 
horse-power-hours per ton of refuse. 

Water-tube boilers, 143.8 indicated 
horse-power-hours per ton of refuse. 

For constancy of steam pressure the 
Lancashire boiler has the advantage, 
owing to the considerable reserve of heat 
units in the water, and the available 
figures serve to show that its record for 
steady steaming is a very satisfactory one 
indeed. 

Of course the choice of boiler has often 
to be determined by the space available; 
further, in the early days of a small com- 
bined station, capital expenditure may be 
kept down by the inclusion of water-tube 
boilers arranged for supplementary coal 
firing. 

Some time since an enthusiastic and 
eloquent lecturer, diacoursing upon the 
Immense possibilities of refuse for the 
production of electric light, told his 
audience that even as the civet cat and the 
musk rat furnish the base for the most 
exquisite perfumes, and that as some of 
the finest aniline dyes and other valu- 
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able by-products are obtained from dirty 
coal, so might they reasonably expect, 
therefore, in the very nature of things, to 
obtain the most perfect light from their 
filth and refuse. 

This line of argument, while being in- 
teresting and ingenious, is anything but 
convincing. We may seriously expect to 
produce electricity from refuse for one 
reason only, and that because refuse has a 
calorific value. 

As refuse it should be thoroughly cre- 
mated, and as fuel the more thorough the 
cremation the more valuable it is for 
power production; finally, the more 
simple the system by which the desired 
result is attained, the better from every 
point of view. 


A Recent Wireless Telegraphy Patent. 


The following apparatus for the pro- 
duction of electrical oscillations has been 
patented by Professor J. A. Fleming and 
Marconi’s wireless telegraph company. In 
the figure, A represents an alternator, 
to the terminals of which is attached the 
primary coil, P, of a transformer, through 
a mercury switch, U. This switch is 
closed or opened by the closing or opening 
of a local circuit through the key, K. This, 
by exciting one or the other of the two 
electromagnets, EE,, makes connection 
through the two mercury cups, or breaks 
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it. The switch arm, L, is so balanced 
that it remains in either position after 
being moved. The local circuit is com- 
pleted through two brushes, ¢¢,, which 
rest upon a segment of a two-part com- 
mutator, itself carried on the shaft of the 
alternator. This commutator prevents 
the circuit from being opened or closed 
during the discharge of the condenser, C. 
To the shaft of the alternator is also at- 
tached a revolving arm, z, which, by ap- 
proaching two sectors, C, and C, charges 
or discharges the condenser. The con- 
denser is charged through the secondary 
winding of the transformer. T,, and the 
arm is set on the shaft, so that the cir- 
cuit will be closed during a period of one- 
quarter of a cycle and during the time 
when the electromotive-force wave is at 
its maximum. This arm does not touch 
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the sector, but approaches close enough 
for a spark to pass. After the arm has 
revolved 180 degrees, it approaches the 
sector, Cz, and discharges the condenser 
through the transformer, T,. This sets 
up oscillations in the circuit, and hence 
in the transformer, T,, and through this 
in the antenna. The condenser be 
comes charged to an electromotive force 
nearly equal to the maximum of the 
alternator. Good results were obtained 
when the capacity of C was about half 
a microfarad. The electromotive force of 
the secondary circuit of T, was 20,000 
volts, the alternator and transformer, T,, 
both being of twenty-five kilowatts’ ca- 
pacity.—Electrician (London), Novem- 
ber 14. 
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Scotland and contains about 1,200 works, 
many of which are large iron and steel 
works, coal mines, shipbuilding yards 
and chemical works. Some of these 
works will alone require more power than 
many of the local municipalities now pro- 
vide for lighting purposes, and it was 


easily shown that it would be inadvisable 


for the separate boroughs to attempt to 
supply an amount of power involving so 
large an expenditure of capital. 

The three generating stations are to be 
built at Motherwell, Yoker and Crooks- 
ton. The Motherwell station is located 
in the neighborhood of a large number of 
manufacturing works and in the centre 
of an extensive coal field and can be con- 


nected with the adjoining line of the 
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GLascow, SCOTLAND. 


A Large Power Distribution Scheme 
to Be Carried Out in Scotland. 

A bill has recently been sanctioned by 
Parliament, which gives authority for an 
extensive power distribution scheme con- 
templating the supplying of power to the 
industrial region of the lower Clyde River 
in Scotland. The district covered by the 
bill includes that part of the Clyde Val- 
ley extending about ten miles on each side 
of the river and about twenty miles up 
and down stream from Glasgow. The 
area covered is about 700 square miles, 
and three generating stations will be 
erected to meet the demand for power. 
The scheme has been promoted by a group 
of manufacturers who desire to obtain 
cheap electrical power and who realize 
that this can be better done by joining in 
a common system than by each putting 
down his own generating plant. 

This is the busiest part of industrial 


Caledonia Railway. It is, also, in close 
proximity to the River Clyde, from which 
water for steam and condensing purposes 
van be obtained. 

The Yoker station is also situated on 
the Clyde, near the line of the Lanark- 
shire & Dumbartonshire Railway, and 
is in close proximity to a large number 
of shipbuilding yards, works and docks. 
Authority has been obtained to lay ca- 
bles across the Clyde from Yoker to Ren- 
frew, which will enable the works at Ren- 
frew, and other works on the south side 
of the river, to be supplied from this sta- 
tion. 

The third generating station willbe 
situated near Crookston on the Glasgow 
& Southwestern Railway canal line; but, 
owing to the arrangement allowing the 
company to cross the river, it will not be 
necessary to construct this station imme- 
diately. 
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The works from which the most urgent 
demands for power have been received are 
situated in the areas immediately sur- 
rounding the first two sites and it is in- 
tended, therefore, to proceed with these 
stations first and to install in each a plant 
of about 4,500-kilowatt capacity. They 
will be so designed that they can be en- 
larged from time to time, as the demand 
requires. A radius of fourteen miles 
from these stations covers practically the 
whole district in which the company will 
be allowed to distribute its power, but 
a large proportion of the works are located 
within a radius of six or seven miles of 
the stations. When the stations are in 
operation, they will probably be coupled 
together electrically, enabling them to 
share the loads and average up their 
power-factors or to supplement or aid 
each other in any emergency. The 
capacities of the respective stations will 
ultimately be about 10,000 kilowatts each 
at Motherwell and Yoker, and 5,000 at 
Crookston. By utilizing cheap sites for 
the stations outside of towns and near to 
the coal mines, it will be possible to gen- 
erate power at a very low cost. Of the 
710 square miles covered by the scheme, 
only thirteen are at present supplied with 
electricity. It is said that over 300 manu- 
facturers petitioned in favor of the 
proposition and it is thought that many 
of the remainder petitioned in favor of 
the rival Caledonian scheme which was 
turned down. The carrying out of this 
mammoth scheme of power distribution 
will place the manufacturers of Glasgow 
on a footing to be compared to that of 
American manufacturers who are so for- 
tunate as to be within range of our cheap 
water powers. | 

The authorized capital of the Clyde 
Valley Electrical Power Company is 
$4,500,000, with borrowing powers of 
$1,500,000. The total cost for plant en 
the transmission lines is estimated at over 
$2,000,000. The electrical apparatus, 
which will comprise polyphase alter- 
nating-current generators and transform- 
ers for high-voltage power distribution, 
rotary converters for the supplying of di- 
rect current, etc., has been contracted for 
with the British Westinghouse Electric 
and Manufacturing Company. Messrs. 
Strain & Robertson are the engineers of 
the Clyde Valley Electrical Power Com- 
pany. Mr. Robert Robertson has recently 
spent a considerable period in the United 


States investigating systems and meth- 
ods of power transmission and distribu- 
tion, particularly in large cities and in 
such localities as Niagara, Snoqualmie 
Falls, Wash., Canyon Ferry, Mont., and 
other places. 
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Notes from Great Britain. 


HE question of technical education, 
especially in relation to the train- 
ing of engineers, has been receiv- 

ing a large amount of attention recently 
in Great Britain. National supremacy 
in any sphere almost solely depends upon 
the education of the future leaders in that 
sphere, and those at present discoursing 
upon the training of engineers are doing 
their best to emphasize the point that the 
general public are much too prone to 
place undue reliance in the anticipated 
after results of the technical training 
meted out at the polytechnics or working- 
men’s colleges, with which London alone 
is now equipped with a quantity bordering 
on the abnormal. At the British Aaso- 
ciation at Belfast this year a highly ab- 
stract and academic discussion took place 
upon this matter which was heralded by 
Professor Perry’s presidential address to 
the educational section, who viewed the 
system adopted by the city and guilds of 
the London Technical Institute with 
favor, a system which has certainly been 
most successful if one may judge by the 
number and importance of the posts in 
the electrical engineering world held by 
past students of this institute. The 
opening of the largest technical schools 
in the United Kingdom, i. e., at Man- 
chester, took place recently, the open- 
ing function of which was performed 
by no less a person than the 
Premier of Great Britain, the Right 
Hon. A. J. Balfour. In the electric sup- 
ply station of these schools are four 100- 
kilowatt machines and one 50-kilowatt 
dynamo, this latter being a Parsons 
turbo-electric generator. Among the 
other details of an up-to-date equipment 
are a couple of electric passenger lifts 
available alike for traffic and for experi- 
mental purposes. Another feature of the 
equipment is an experimental tram-car 
truck in the dynamo room fitted with 
Messrs. Dick, Kerr & Company’s continu- 
ous-current motors. Underneath the 
truck is a pit, and altogether it is said 
that a complete series of tests can be car- 
ried out under conditions approximating 
as nearly as possible to actual working 
conditions. The whole outfit, of which 
these few items are but a tithe, is so com- 
plete that the following list of tests of an 
electrical nature has been drawn up as a 
vuide to manufacturing firms wishing to 
avail themselves of the facilities thus af- 
forded—complete tests on  dynamos, 
meters, transformers, starting resistances, 
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switches and appliances for continuous, 
alternating and polyphase plant at high 
or low tensions; calibration of volt- 
meters, ammeters, wattmeters and cur- 
rent meters; tests for insulation resist- 
ance on all kinds of insulating materials, 
cables, ete.; photometric and efficiency 
tests of electric lamps of all kinds; com- 
plete tests of heating appliances, second- 
ary cells, electric furnace work, and gen- 
eral, electric and chemical engineering; 
verification of standards of current; elec- 
tromotive force, capacity, etc.; testing of 
all materials and appliances for electric 
traction work; testing and repairing of 
experimental electric appliances. 


Two little matters concerning the 
British Post Office are worthy of men- 
tion. One is that, finding the electric 
motor mail-van service between the Gen- 
eral Post Office and one or two of the 
London railway termini so satisfactory, 
further extended trials are to be accorded 
this type of vehicle over a much more 
hilly portion of the London postal area, 


and the builders of the first mail van have 


been ordered to supply the next one. The 
other matter in question is a report that 
the Postmaster-General has, upon infor- 
mation received from the Italian postal 
authorities, requested: Count Foeggi to 
visit him in London at an early date. It 
may possibly be known that this gentle- 
man has invented a system of delivering 
letters between towns in which he uses a 
sort of system of telpherage which is very 
favorably looked upon in Italy. Whether 
Count Foeggi is actually going to visit 
London, however, is not known. 


The Strowger automatic telephone ex- 
change, an attempt to introduce which 
was made some few years ago but with 
no success, has again made its appearance 
in London, and the gentlemen in charge 
appear to be using somewhat more active 
measures this time, judging by the way 
the daily press has got hold of it. 


In connection with its tramways con- 
tracts the London County Council is 
working on rather unusual lines as re- 
gards the road work. It is placing 
the contractors under a penalty of $5,000 
for every week occupied over the specified 
time, but in a spirit of fairness is guar- 
anteeing a present of a similar sum of 


money for every week under the contract 
time in which the work is finished. 


Of the numerous American business 
houses which are now building works on 
British soil, the British Thomson-Hous- 
ton Company is the first to get ita into 
working order, and at the end of October 
a press view was-given. As a matter of 
fact the works are not working at their 
full output yet, although the majority of 
the buildings are completed and some 800 
work-people employed. The site is some 
twenty-five and one-half acres in extent, 
situated at Rugby on the Midlands, but 
of this area only ten acres are at present 
utilized. The various buildings number 
fourteen, built of steel and brick and 
somewhat isolated from each other in 
order to avoid fire risks. The power- 
house contains two 200-kilowatt, 550- 
volt continuous-current sets and one 100- 
kilowatt set at the same voltage. This 
latter is direct-coupled to a Browett- 
Lindley horizontal compound-tandem en- 
gine running at 235 revolutions per min- 
ute, the two larger sets being direct- 
coupled to Cole, Marchent & Morley hori- 
zontal, tandem-compound Corliss type 
engines running at 120 revolutions per 
minute. A Wheeler “admiralty” type of 
condenser is employed, which has 1,200 
square feet of cooling surface, with com- 
bined steam-driven air and circulating 
pumps. In the boiler house are two 
Babcock & Wilcox boilers, each with 
2,530 square feet of heating surface, 
fitted with superheaters, the working 
pressure being 160 pounds per square 
inch. A steel chimney has been erected, 
lined with brick, coal being conveyed di- 
rectly into the boiler house, and the ashes 
brought out by means of an elevator and 
emptied into trucks. For the purposes of 
the testing department, the switchboard 
is equipped with a duplicate set of bus- 
bars. The lighting mains are run off the 
same bus-bars as the motor connections. 
Various systems of lighting are em- 
ployed, including incandescent and en- 
closed arcs. The work at present carried 
on here includes motors and tramway 
equipments, the large generators and 
alternators still being sent over from 
America. The Westinghouse company 18 
also well forward with the construction 
of its new works at Trafford Park, Man- 
chester, and it is to be hoped that British 
manufacturers will not shut their eyes to 
the increased facilities such works will 
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give to the particular firms when the 
question of quick delivery is important. 


A delay has occurred in connection 
with the much-talked-of London to 
Brussels telephone line which was not 
anticipated. The defect arose some time 
ago after several miles had been laid, and 
it is not now expected that the line will 
be open for traffic until some time during 
the first few months of next year in- 
stead of this month, as originally in- 
tended. The entire work has been car- 
ried out under the jurisdiction of the 
British Post Office authorities by the two 
cable steamers Alert and Monarch. The 
cable is said to be the longest of its kind 
in existence, and has cost some $400,000, 
of which England and Belgium will pay 
half each. The charge will probably be 
eight shillings or ten francs for three 
minutes’ conversation. In connection with 
cable steamers, I notice that a new twin- 
screw, cable-repairing steamer has just 
been launched at Paisley, Scotland, built 
to the order of the Canadian Government, 
and named the Lady Laurier. It is in- 
tended for service on the Atlantic Coast 
in the place of the Newfield, which was 
wrecked off Newfoundland in 1900. It 
has a speed of fourteen knots and is fitted 
with the latest type of picking-up and 
paying-out gear. 


A royal commission has been appointed 
to enquire into the use of electricity in 
mines and the dangers attending it, and 
a report will be made as to what measures 
should be adopted in the interests of 
safety by the establishment of special 
rules or otherwise. It includes Mr. 
James Swinburne, president of the Insti- 
tution of Electrical Engineers, and some 
of his Majesty’s inspectors of mines. Up 
to the present the application of elec- 
tricity in mines has been absolutely free 
from any special legislative control, and 
some such action on the part of the gov- 
ernment as this was prophesied last year 
bv Mr. A. P. Trotter, the electrical ad- 
viser to the Board of Trade, during the 
discussion upon a paper before the Insti- 
tution of Electrical Engineers dealing 
with this subject. Having in mind the 
admittedly crude nature of the electrical 
equipments of some mines in Great 
Britain, and in many instances the ab- 
sence of any skilled superintendence, we 
may be deemed fortunate that no very 
serious accidents have occurred hitherto. 
Happily the practice in this respect re- 
cently has greatly improved, and it is’ to 
be hoped that the result of the committee’s 
labors will be the evolution of some regu- 
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lations which will lead to greater stand- 
ardization than heretofore, to say nothing 
of the safety point of view. 


One thing which Great Britain is noted 
for, and which is often urged against us 
as a reason for a certain backwardness one 
hears a good deal of at times, is the ab- 
sence of overhead wires for power pur- 
poses, thus increasing the cost of trans- 
mission. This is a matter over which the 
Board of Trade has full control, and it 
is often overlooked that in certain in- 
stances the Board may, and doves, give 
permission to use overhead wires, pro- 
vided satisfactory proof is given to their 
safety. A recent instance of this action 
on its part has occurred at St. Helena, 
Lancashire, where overhead wires at 500 
volts have been sanctioned for supplying 
some chemical works. The conditions 
imposed provide for the erection being 
carried out in a proper manner and that 
they should be kept under constant in- 
spection. 


South Lancashire is still so continuing 
to lead the way in traction matters that 
on the system of the South Lancashire 
Electric Traction Company, which now 
runs the longest “through” tramway 
route in the Kingdom, wayside waiting 
rooms have been erected, a thing far in 
advance of anything yet attempted here. 
There 1s also a system of signaling 
adopted on these tramways, which on 
many parts of its route can be more aptly 
termed street railways. Almost every 
week one sees the indirect effect of the in- 
creasing mileage of electric tramways in 
Great Britain, and the latest “develop- 
ment” is the decision of the Lancashire 
& Yorkshire (steam) Railway Company 
to adopt electric traction upon one sec- 
tion of its line experimentally. The 
company has been carrying out its inves- 
tigations very quietly during the past 
twelve months, and has got so far as hav- 
ing selected the contractors for that por- 
tion of the work in question which it 
does not propose to carry out itself. 
Bearing upon the same subject, also, 
Londoners may view with pleasure the 
fact that the contractors for the rolling 
stock of the Great Northern & City 
(tube) Railway have commenced delivery. 
Seven coaches have been sent off from the 
works out of the fifty ordered. Each of 
these seats seventy-three passengers, and 
has cost approximately $5,000. This line, 
it will be remembered, is the only tube 
line as yet constructed or sanctioned 
which has a tunnel sufficiently large to 
accommodate the rolling stock of existing 
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steam railways. The contretemps between 
Messrs. Morgan and the London United 
Tramways Company is gradually dying 
a natural death, and ere long we shall be 
overwhelmed with the proposals for the 


next Parliamentary session, as bills have 
to be lodged before the end of this month. 


It is stated that the International 
Wireless Telegraph Congress will take 
place in Berlin at the end of March or 
the beginning of April, 1903, and that 
England, the United States, France, 
Italy, Austria-Hungary and Russia have 
responded to Germany’s initiative in a 
most friendly spirit. 


Quite a sensation has been caused in 
municipal circles, as well as elsewhere, at 
the sudden change of policy on the part 
of the Tunbridge Wells corporation con- 
cerning its telephone exchange system. 
It will probably be remembered in 
America that this was the first municipal 
system to be started up in Great Britain 
after the passing of the new telephone 
act in 1899, and so far nothing had hap- 
pened to foreshadow the latest turn of 
events, viz., a decision to sell out the sys- 
tem to the National Telephone Company. 
But this decision has to be ratified by the 
Postmaster-General before any agree- 
ment between the two parties can be 
ratified, as there is a clause to this effect 
in the agreement between the corporation 
and the government. Whatever the 
terms of the agreement between the 
National company and the Tunbridge 
Wells corporation, all this is a bad blow 
for municipal trading, albeit Tunbridge 
Wells can hardly be looked to as a fair 
example of what a municipality could do 
with a telephone system in competition 
with the National company. Glasgow is 
hardly likely to throw up the sponge so 
quickly. 


A somewhat minor installation of wire- 
less telegraphy on the Marconi system in 
London, of which few of the general pub- 
lic here are even aware, is in use by the 
London Fire Brigade for communication 
between several of its south London sta- 
tions. It has now been in use for two 
years, and a decision has recently been 
made to continue its operation at an in- 
creased rental. 


With the conclusion of the war in 
South Africa a large amount of industrial 
business is being transacted, especially on 
the electrical side, and so far British 
firms have nothing to complain of as re- 
gards the destination of the orders. 
Ladysmith, Durban and other large 
centres have each ordered machinery 
through the agents of British firms, al- 
though this may be partly due to a 
preference for these goods rather than 
any extra business pressure displayed on 
the spot. At the present moment the 
Durban corporation is advertising for 
tenders for a 7,200-line telephone ex- 
change, and the Bulawayo municipality 
for a tramway system. A. W. 

London, December 1. 


sonst VA 
— m M —_ ee 


822 


ELECTRICAL REVIEW 


Vol. 41—No. 24 


Reviews of Current Engineering and Scientific 


Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and E.ngineering Press 


Thermit Welding for Tramways. 

In this article Mr. C. E. Masterman de- 
scribes the thermit process as applied in 
Berlin. Thermit is a mixture of alumi- 
num and oxide of iron, mixed in chemical 
proportions. When a small portion of 
this mixture is raised to a temperature 
exceeding that of melted iron, the alumi- 
num reduces the iron and raises the mix- 
ture to a very high temperature. If this 


mixture is allowed to come in contact’ 


with iron it melts it away, and to pre- 
vent this action, when used in welding, 
it has been necessary to reduce the tem- 
perature of the mixture by adding to it 
about fifteen per cent of wrought iron in 
small pieces. Rails to be welded are en- 
closed in a kind of mould, into which this 
mixture is poured. After a few moments 
the rails are raised to the welding point 
and the molten iron unites them, forming 
a perfect joint. If desired, the rails can 
be forced together by suitable clamps, in 
this way making a butt weld. Details of 
the crucible are given, showing how the 
molten iron is poured into the mould be- 
fore the aluminum slag, as the latter 
would prevent a good joint from being 
made. It is stated that in three minutes 
after igniting the mixture the joint is 
complete.—Tramway and Railway World 
(London), November 13. 
A 
Production of Metallic Calcium. 

Borchers and Stockem have described 
briefly a method for producing metallic 
calcium by electrolysis. In this article 
K. Arndt describes what is claimed to be 
a simple method of accomplishing the 
same result. He covers an iron crucible 
on the inside with a fire clay mixed into 
a plastic mass with water. This is placed 
in an oven and heated for twenty-four 
hours. A carbon rod used as anode and 
a thick iron wire covered by a porcelain 
tube, except at the lower end, serves as a 
cathode. To prevent excessive heating, 
the crucible is placed on a large iron 
block. An are is used for melting the 
anhydrous calcium chloride. This is es- 
tablished between the anode and cathode 
bv an iron rod held in the hand and con- 
nected to the negative pole. The rod is 
drawn from the carbon rod until the cur- 
rent passes through the bath. The current 
strength used was from twenty to twenty- 
five amperes, and the mass remained in 
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a quiet fluid condition. After cooling 
the metallic calcium was secured in large 
pieces which were ductile and easily filed. 
In a fresh crucible the metal is quite 
white, but quickly becomes yellow. 
Analysis showed that the mass contained 
ninety-nine per cent of calcium and one 
per cent of silicon. Iron and aluminum 
were not found.—Zettschrift fur Elek- 
trochemie (Breslau), November 13. 
f | 
Electric Railways. 

At a recent meeting of the British In- 
stitution of Civil Engineers, Messrs. C. 
Hopkinson, E. Hopkinson and E. Talbot 
presented a paper on electric tramways, 
of which this article is an abstract. 
The subject was considered under the 
following heads: The generation of 
power, transmission of power to the cars, 
rolling stock and earth returns. The 
nature of the load on a tramway gener- 
ating station was discussed, and it was 
shown from actual records to what ex- 
tent increasing the number of cars re- 
sulted in making the load more uniform. 
With seventy cars, or more, the load was 
so nearly constant that the steam con- 
sumption per unit was substantially the 
same as though it were constant and equal 
to the mean. Hence in a station of thiz 
size there was no necessity for a storage 
battery to equalize the load. However, it 
was thought advisable that a battery equal 
to one-third of the generating plant for 
one-half hour should be installed in a 
continuous-current power station for the 
purpose of replacing a generating unit in 
case of a breakdown and for running cars 
at night. The effect of short-circuits on 
the generator was considered, and it was 
shown that in the worst cases there might 
be a force three times as great as the nor- 
mal force applied at the periphery of the 
armature for a period of one-tenth of a 
second. This necessitates very strong 
construction between the armature and 
flywheel. Although the simplest method 
of transmitting power to the cars was 
to make the trolley wire an electrically 
continuous network, in practice it was 
found necessary to divide the system into 
sections, insulated from each other. The 
points of division in cities were deter- 
mined by considerations of safety, in out- 
lying districts by questions of economy. 
The most economical size of cable was 


considered. The mean current density 
should but rarely exceed 300 amperes to 
the square inch. This entailed a mean 
drop of potential of about thirteen volta 
per mile of feeder. Feeders could be 
carried to a distance of one mile or one 
and one-half miles without boosting. The 
loss in. the trolley wires supplying ten 
cars on one mile double track from one 
end was between two and four per cent. 
The use of the booster was then con- 
sidered, particularly in reference to ex- 
cessive traffic for a short time on one 
route. The chief requirements of the 
motor car for city work were that it 
should be capable of rapid and well- 
sustained acceleration and that it should 
be able to go uphill quickly. These re- 
quirements could be fulfilled only by 
motors capable of traveling on the level 
at speeds far above what was allowable 
in practice. It is stated that a mean ac- 
celeration of three feet per second could 
be obtained satisfactorily. Under the 
head of earth returns the actual resist- 
ance as determined by the authors for 
various rails and bonds was given. The 
use of special construction, such as the 
Falk welded joint and the Thermit welded 
joint, was discussed. It is inadvisable to 
use such joints on sharp curves or Cross- 
ing bridges. On straight track, however, 
the lateral support of the rails prevented 
variations of temperature from doing 
damage. The paper concludes with a dis- 
cussion of the means of complying with 
the Board of Trade regulations as Te- 
gards the allowable voltage dropped in 
earth returns.—Engineering (London), 
November 21. 
a 


The Manchester and Liverpool Electric 
Express Company. 


Work has been begun on the Man- 
chester and Liverpool electric railway, 
and in this article the plans proposed are 
fully described. The road is thirty-four 
and one-half miles in length and over 
this cars are to be operated on a ten-minute 
headway at a speed of 110 miles per hour. 
The line laid out for the road is fairly 
straight; the only curves of importance 
being those by which approaches are made 
to the citics. Various gradients are met 
with, the steepest of these being one 12 
twenty-five. There will be a steep gradi- 
ent of one in thirty extending for nearly 
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1,200 yards in approaching the terminals 
of the road. These are for the purpose of 
assisting in the starting and stopping of 
the trains. The permanent way will be 
constructed on the monorail system. A 
succession of trestles will rest on ordinary 
wood railway sleepers, nine feet long and, 
in general, three feet from centre to cen- 
tre. These trestles will support the mono- 
rail about four feet above the surface 
of the sleeper. On each side of the tres- 
tles there will be two guiding rails. Cars 
will be operated over this road singly, as 
coupling at such high speed is not 
thought advisable. Each car will be sup- 
ported on four vertical wheels running 
on the central rail and will be prevented 
from excessive lateral or vertical motion 
by the guide-wheels. Each car will be 
provided with four continuous-current 
motors, driving, by means of chains, two 
of the four vertical wheels. ‘The motors 
are arranged in pairs and fixed low down 
so as to keep the centre of gravity of the 
car low. These motors will have a nor- 
mal capacity of 160 horse-power each. 
Power for the load will be generated at 
a station to be erected at Warrington, 
which is half-way between Manchester 
and Liverpool. The current will be gen- 
crated at 15,000 volts, three-phase. Five 
substations will be erected along the line 
at which the current will be transformed 
into continuous current at 650 volts. 
This current will be supplied to the cars 


by means of two conducting rails, one . 


being placed on each side of the trestles. 
Special consideration has been given to 
the question of braking. In addition to 
the working brakes the motors are ar- 
ranged for electric braking. An elec- 
trical system of signaling, largely auto- 
matic, will be installed, which will oper- 
ate the semaphores when a car passes the 
signal station. Elaborate terminal sta- 
tions at the two cities are proposed. The 
road will enter these cities about sixty 
feet above the ground.—YZramway and 
Railway World (London), November 13. 


A 
Electric Railway Signals. 


The London & Northwestern Railway, 
England, has had a system under test 
at Crewe the past three years by which 
its switches and signals were operated 
electrically. This system was invented 
by Mr. F. D. Webb, mechanical engineer 
for the railway, and Mr. A. M. Thomp- 
son, signaling superintendent. Five sta- 
tions have been equipped, the largest of 
which contains 150 levers. The switches 
and signals are operated by drawing over 
these hand levers, and in this way com- 
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pleting a circuit which conveys power to 
the motor by which the switch, or the 
semaphore arm, is moved. The operating 
mechanism may be an electric motor or 
an electromagnet. The electromagnet 
operates directly, throwing the switch, or 
the signal arm, into the correct position, 
and this system has worked satisfactorily. 
The rotating motor operates through a 
worm, and a worm-wheel armature is on 
a shaft which runs in ball bearings. The 
worm is on a loose cross-shaft, and motion 
is communicated to this by means of right 
and left-hand clutches, the motor run- 
ning continually. In operating either of 
these systems the lever arm is drawn over 
partially. This throws the motor into 
operation and locks the lever in that posi- 
tion until the switch has been moved. 
When the switch has reached its final 
position it releases the lever which can 
then be thrown all the way over and set 
the signal properly. The system is more 
easily operated than mechanical systems, 
one man replacing two required by the 
latter system. As the wires can be placed 
underground the roadway is left much 
freer than when wires and rods must be 
carried over the surface. The railway 
company intends also testing a system of 
which the motive power used ia com- 
pressed carbonic acid gas. The gas is 
contained in a cylinder at a pressure of 
600 pounds per square inch, which is 
reduced to fifty pounds working pressure 
and admitted to the operating cylinders. 
The valves are operated electrically. For 
the electric automatic signaling it is 
claimed that it presents the block system 
in perfection by supplanting human in- 
telligence by exact mechanism. It in- 
creases the capacity of a railway by en- 
abling sections to be shortened without 
the expense of erecting additional signal 
boxes.—Electrical Engineer (London), 
November 21. 
a 


Electrical Testing of Dynamos and 
Motors. 


This is the second section of a serial 
by Mr. C. F. Smith, and takes up the 
measurement of armature resistance by 
the potentiometer. This method is ad- 
vised since armature resistances are 
usually small, and a potentiometer is 
more accurate than a Wheatstone bridge. 
The method is described in detail and pre- 
cautions given for obtaining good results. 
For very large armatures, where the re- 
sistance is exceedingly small, the use of 
the Thompson double bridge is advised. 
In this method the armature is interposed 
between two arms of the Wheatstone 
bridge, while between the other two a 


823 


low known resistance is inserted. The 
battery circuit is connected from one 
brush of the dynamo to one terminal of 
the known resistance, and a wire connects 
the other brush of the machine to the 
other end of the resistance. In this 
method of measurement, neither the re- 
sistance of the leads from the armature 
and the bridge nor variations of voltage 
of the battery produce sensible effect on 
the readings. In practice it is usual to 
mount a galvanometer and bridge some 
distance from the machine. In measuring 
the resistance of a newly completed arma- 
ture, it is advisable to test from segment 
to adjacent segment all around the com- 
mutator, as well as for the resistance be- 
tween every pair of opposite segments. 
In measuring the field windings, the 
series field resistance may be obtained by 
any other methods suitable for arma- 
ture resistance measurement. The shunt 
windings, having a higher resistance, can 
be measured by either the voltmeter 
method or by a Wheatstone bridge. In 
these determinations it is necessary to 
close the battery circuit before closing the 
galvanometer key, as field circuits have a 
large inductance. The author next takes 
up the question of temperature measure- 
ments and explains the method of obtain- 
ing these by determining the change in 
resistance. He shows graphically that 
temperatures, as determined by thermom- 
eters, not only do not agree with those 
found from resistance measurements, but 
vary among themselves, depending upon 
the location of the thermometer. In a 
case cited, the temperature as ifidicated 
by resistance measurements was five de- 
grees higher than obtained by a thermom- 
eter. As the former reading gives a 
mean value, it is probable that the maxi- 
mum temperature of the winding was at 
least ten degrees higher than that indi- 
cated by the thermometer. Attention is 
called to the fact that temperature read- 
ings will be affected by the motion of the 
armature, as this tends to increase the 
ventilation. The hottest layer in a field 


coil is about one-quarter the depth of the 


winding from the inner layer. The 
author then discusses the use of mercury 
thermometers, and shows that readings 
obtained by the use of these are subject 
to great error. In a case cited, two ther- 
mometer bulbs were covered with cotton 
wool and a constant potential was applied 
to the magnetic windings. One of the 
thermometers was placed between the 
poles of the machine, while the other was 
placed on the outside. Results showed 
that a difference of twenty-one degrees 
existed at the final readings. The method 
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of using a testing coil for determining 
temperatures at different points of the 
windings is then explained, and it is 
stated that a coil of platinum wire, hav- 
ing a resistance of about ten ohms, was 
well suited for this purpose.—Mechanical 
Engineer (London), November 15. 


a 


Electric Railway of the Compagnie 
d’Orleans. 


In this article, M. A. Delasalle gives 
a description of the Paris terminals of 
the Compagnie d’Orleans. When the 
necessity of securing a terminus near the 
centre of Paris was recognized, the 
charter and property for this were ob- 
tained and an underground road was de- 
cided upon. This made it impossible to 
use steam locomotives, so that electricity 
waa decided upon. A commission was sent 
to the United States to study railway 
methods there, and tests were made at the 
works of the General Electric Company, 
which demonstrated the feasibility of the 
use of electric locomotives for this work. 
The length of the line ia about four kilo- 
metres, of which 650 metres are open, and 
the rest is tunnel construction. The great- 
est grade is 1.11 per cent. The central 
station produces current for traction and 
for light, and is placed at Ivry. The cur- 
rent is transmitted at 5,500 volts, three- 
phase. At the substations it is trans- 
formed into direct current by means of 
step-down transformers and synchronous 
converters. The boiler room contains eight 
Babcock & Wilcox multitubular boil- 
ers, each having a heating surface of 186 
square metres. A Green economizer haa 
been installed with a heating surface of 
400 square metres. The boilers can fur- 
nish 2,200 kilogrammes of steam per hour 
at a pressure of thirteen kilogrammes. 
The generator room contains two gener- 
ating units which have an output of 1,000 
kilowatts each. Each unit consists of a 
Dujardin steam engine directly connected 
to Thomson-Houston three-phase gener- 
ators. The engines are triple expansion 
and have four cylinders. The dynamos 
have a speed of seventy-five turns per 
minute and generate a potential of 5,500 
at a frequency of twenty-five cycles per 
second. Their efficiency is given as 92.5 
per cent at half load, and ninety-five per 
cent at full load. For excitation two 
motor-generator units have been installed. 
The switchboard is divided into two sec- 
tions—one takes care of the alternators 
and the feeders for the railway substa- 
tion, the other controls the distribution 
of current for hghting. There are two 
substations, one at the Gare d’Austerlitz 
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and the other at Quai d’Orsay. These 
contain the similar apparatus and dis- 
tribute current both for light and for 
traction. Each substation contains aix 
static transformers of ninety kilowatts, 
each reducing the tension from 5,500 
volta to 350 volts; two synchronous con- 
verters of 250 kilowatts, and a battery of 
accumulators with a capacity of 1,100 
ampere-hours. The track for the railway 
is standard construction with the addi- 
tion of a light third rail for collecting 
the current. Within the tunnel the third 
rail is replaced by an overhead trolley. 
Each locomotive has a weight of forty- 
five tons, its length is nine metres and 
its total height 3.4 metres. The wheel 
base of each truck is 2.25 metres. The 
distance between the centres of the trucks 
is 4.75 metres. Each locomotive has one 
125-kilowatt motor on each axle. These 
are Thomson-Houston motors, and are 
attached to the axle through gears. Their 
efficiency, including the gear losses, is 
eighty-six per cent. Each locomotive can 
draw a train of 300 tons at a speed of 
thirty-five kilometres per hour. The 
motors are coupled in pairs and the two 
pairs connected for parallel control. 
This road has been in operation for some 
time and has given entire satisfaction.— 
Review Pratique de l Electricity ( Paris), 
November 5. 
a 


Three-Phase Motora with Wide Range of 
Speed Variation. 


As far back as 1893 the Oerlikon Com- 
pany built three-phase motors in which 
the speed could be changed by varying 
the number of poles of the motor by a 
simple change-over switch. This article, 
by Dr. H. Behn Eschenburg, gives a brief 
description of these motors and paases 
to a more detailed description of a later 
type motor brought out by the same com- 
pany. In the early motors, two speeds 
were provided in the ratio one to two. 
The primary winding is divided into 
six groups of coils, if the change is to be 
from two poles to four, and in twelve 
groups for a chance four to eight volts, 
a Gramme ring winding being used. In 
recent years drum windings have been 
adopted in general, but with this type of 
winding the above arrangement did not 
seem suitable. For this reason motors 
having two speeds were constructed with 
two primary windings, the throw-over 
switch connecting one or other of these 
to the circuit. This arrangement had the 
advantage of leaving the choice with the 
number of poles quite open. In cases 


where the torque varies with the speed, 


Vol. 41—No. 24 


the winding for lower speed could be 
lighter than that for the higher speed. 
Recently the Oerlikon Company has 
adopted a type of drum winding which 
allows the number of poles to be changed 
in a manner similar to that used with the 
Gramme ring winding. The disadvantage 
of the drum winding, when used for this 
purpose, lies in the large leakage which 
takes place at one of the speeda. By a 
suitable selection of the pitch of the coils 
this fault has been overcome and the 
motors can be made to operate equally 
well at either speed. The several groups 
of coils are connected in mesh so that the 
motor having two speeds will have but 
six terminals. To give the motor two 
additional speeds a separate winding is 
placed on the primary. In this case the 
motor having four speeds will have 
twelve terminals carried to the switch. 
In starting one of these motors the switch 
is thrown to give the lowest speed, and is 
then changed until the desired speed is 
reached. As this reduces the starting 
current over what it would be if the 
motor were started with the ewitch in 
any other position, a considerable econ- 
omy is claimed, and it was suggested that 
these motors can be used to advantage for 
electric traction. It is stated that the 
efficiency of this method of starting 
motors is equal to that of the series 
parallel control for continuous-current 
motors. A description of one of these 
motors is given. This has an output of 
eight horse-power and weighs 220 kilo- 
grammes. The efficiency at full load is 
as follows: Seventy-two per cent at 500 
revolutions; seventy-three per cent at 750 
revolutions; eighty-five per cent at 1,000 
revolutions; eighty-six per cent at 1,500 
revolutions. The power-factor is 0.7 at 
the lowest speed and increases to 0.92 at 
the highest. The starting current for the 
lowest speed is fifty amperes, giving 5.5 
kilogramme-metres starting torque. This 
company also builds a line of variable 
speed direct-current motors in which the 
changes in speed are obtained by field 
variation. To avoid sparking at the 
higher speeds a series-compensating coil 
is placed in slots in the pole-pieces. It is 
stated that the three-phase motors work 
with approximately the same magnetic 
flux in the air-gap at all speeds, and so 
can have a greater load and a better ef- 
ficiency at the higher speeds, while the 
continuous-current motor can only in- 
crease in speed through the reduction in 
the magnetic field so that no increase in 
load or efficiency is possible-—The Elec- 
trician (London), November 21. 
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A Vera Cruz-Frontera-Campeche 
Cable for the Mexican Govern- 
ment. 

Of the sum total of roughly 200,000 
miles of submarine cable laid across the 
oceans of the globe, by far the greatest 
share has been made and laid by Great 
Britain. In recent years the strategic 
advantages of submarine cables in case 
of international disputes have been 
clearly exhibited, and the manufacture of 
cable has been taken up, to some extent, 
in France, Germany and Italy. Within 
the last few years submarine cable has 
been manufactured by industrial corpo- 
rations in the United States. In particu- 
lar, the Safety Insulated Wire and Cable 
Company has made about 2,000 miles of 
cable for the United States Government, 
which the government has laid, with a 
cable ship of its own, among the Philip- 

pine Islands. 

This year, however, a contract was 
taken by the Safety Insulated Wire and 
Cable Company, in competition with 
European manufacturers, to make and 
lay a cable under specifications from the 
Mexican Government Telegraph Depart- 
ment to connect the ports of Vera Cruz, 
Frontera and Campeche, in the Gulf of 
Mexico. The contract length of this cable 
was 472 nautical miles, or 544 statute 
miles. This cable has recently been made 
and laid, and since it is the first cable 
made in America for foreign owners, and 
also the first cable of any considerable 
length laid by an American cable com- 
pany, the story of its manufacture, ship- 
ment and delivery on the selected sea 
bottom route will be of interest. 

The contract for the cable was secured 
by Mr. Ira W. Henry, vice-president of 
the Safety company, who also drew the 
engineering specifications for its manu- 
facture. The contract specified the na- 
ture and length of the cable, the details 
of its parts, in relation to sizes, quali- 
tics and tests, the equipment of the cable 
houses or terminal buildings which the 
company was to crect, the depths of 
water in which the cable was to be laid, 
and many other particulars. 

The cable was manufactured at the 
Safety company’s works at Bayonne, N. J., 
on the water front of New York Bay, where 
the company has a complete and modern 
submarine cable factory, with the latest 
designed foreign and American equip- 
ment, from machinery for preparing the 


raw rubber gum to tanks in which to coil 


the finished cable and a wharf from which 
to deliver it. The total manufacturing 
capacity of the submarine cable depart- 
ment is about twenty nautical miles of 


ELECTRICAL REVIEW 


cable daily. Inasmuch as the details of 
size and construction differ considerably 
in different cables, according to the depth 
of ocean, topographical conditions and 
the views of the engineers who draw up 
the specifications, the particular process 
of manufacture to be described applies in 
detail only to the Mexican Gulf cable 


here considered. 


The electric conductor of the cable con- 
sists of a strand of nine tinned copper 
wires—eight wires of the same size spi- 
raled about a larger central wire. A 
stranded conductor is not only more flexi- 
ble than a single-wired conductor, but 
is also less liable to accidental discon- 
tinuity by rupture. 

The stranded conductor is run, in mile 
lengths, through a machine which lays 
on a thin, seamless coating of pure rubber 
gum. This gives the first insulating coat- 
ing. The strand thus coated then passes 
through a second machine, in which it 
receives a thicker seamless coating of vul- 
canizable rubber, or a material containing 
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over forty per cent of rubber. This com- 
pletes the insulating covering, and the 
conducting strand has then been con- 
verted into rubber core. The core is vul- 
canized in its outer coating by immersion 
in a hot bath for a suitable time. The 
finished core is then taped and joined to- 
gether in five-mile lengths. This rubber 
core will stand knotting, scraping and 
rubbing remarkably well. 

The five-mile lengths of core are then 
subjected to 5,000 volts of alternating- 
current pressure for five minutes, to make 
sure that the core contains no cracks or 
incipient defects. It is also tested for in- 
sulation by battery, and for capacity and 
conductor resistance. After undergoing 
these tests while immersed in water, the 
core is ready for being converted . into 
cable by the process of armoring. An ar- 
moring machine consists essentially of a 
long series of vertical revolving discs 
carrying spindles. The discs are separ- 
ated by troughs. The core passes through 
the series of discs through central aper- 
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tures, and through the troughs between 
them, receiving from the spindles at each 
dise a layer, in spiral form, either of 
jute or tape or steel wire. In the troughs 
it receives coatings of compound of tarry 
character and appearance. On entering 
the machine, the core passes through the 
centre of two discs in succession, and re- 
ceives two layers of jute, laid on in oppo- 
site directions. Then it passes through 
the centre of a disc which lays on six- 
teen steel wires, each galvanized, com- 
pounded and taped. The next two discs 
apply more servings of jute in opposite 
directions, after which the cable receives 
a coating of preservative compound, and 
a final coating of talcum to make its sur- 
face non-adhesive. Thus the core, stead- 
ily entering the machine at one end, 
comes out as continuous finished cable at 
the other, ready for shipment or coiling 
away in steel tanks, where it can be kept 
and tested under water. The dielectric 
strength of the insulator is tested by the 
application of 1,000 volts of direct-cur- 
rent pressure, and the usual insulation, 
capacity and conductor resistance tests 
are applied by battery. 

As each of the sixteen armor wires will 
withstand about 1,000 pounds pull before 
breaking, the breaking stress of the cable 
is in the neighborhood of eight tons. 
This is with the deep-sea cable, for laying 
in relatively deep water. Near the shore 
and in shallower water, a heavy cable is 
used, or a “shore-end type.” This shore- 
end cable is made by passing deep-sea 
cable through another armoring machine, 
where it receives an external sheathing of 
cighteen galvanized steel wires, as well 
as external servings of jute and com- 
pound. The breaking stress of the shore- 
end cable is thus raised to about twenty 
tons. The shore-end cable has a diameter 
of about one and two-thirds inches and 
weighs six and one-half long tons to the 
nautical mile, in air. The deep-sea cable, 
or lighter cable, has a diameter of about 
one and one-ninth inches and weighs two 
and one-half long tons per nautical mile. 

As the Safety company did not possess 
a cable ship of its own with which to 
lay the cable, it was necessary to charter 
a vessel for this purpose. There was con- 
siderable difficulty in securing a suitable 
vessel. The total weight of the cable was 
1,500 short tons, and its total coiling 
space was less than 28,000 cubic feet. 
The cargo space available on an ordinary 
steamer of 1,500 tons’ carrying capacity 
is, commonly, 80,000 cubic feet, or nearly 
three times more than the cable would 
occupy. But in the ordinary cargo 
steamer the space is arranged in such a 
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manner that but little of it is available 


for stowing cable. In order to pay out 


safely, the cable must be coiled away in 
large tanks, nearly the breadth of the 
ship in diameter, and these must be open 
cylinders from the top to the bottom, 
whereas the ordinary ship has “between 
decks” that are continuous fore and aft, 
except for relatively small hatches. En- 
larging these hatches sufficiently to allow 
the tanks to be erected involves cutting 
steel beams, stringers, diagonals and 
hatch combings, at considerable expense 
to remove and subsequently restore. If 
no deck -cutting is attempted, then it 
would probably require a 10,000-ton ship 
to receive the 1,500 tons of cable. 

After a number of vessels had been ex- 
amined with a view to equipment as cable 
ships, without success, it secured, under 
contract, the steamship Ydun (Captain 
Christiansen) ; the construction of this 
ship was well adapted to the purpose. 
This vessel had no between deck, for- 
ward or aft; so that below her main 
deck she was built like a huge steel box. 
Consequently, in order to make room for 
the four cable tanks required it was only 
necessary to remove some vertical steel 
stanchions and compensate for their 
strength by some trusses and tie rods 
close to the under side of the deck. The 
steamer was 240 feet long, with a beam 
of twenty-five feet, and a carrying capac- 
ity of 2,000 tons. 

The cable tanks were made of wooden 
crib cylinders. In each tank the crib was 
formed of a circular row of twelve-inch 
by eight-inch vertical timbers, two and 
one-half feet apart at their upper ends. 
‘These were supported laterally by ties be- 
tween them and by other ties to the sides 
of the ship. They were also girdled by 
steel ropes, drawn tight by wedges, driven 
and nailed. In the centre of each tank 
a timber conical frame or cone was 
erected. Inaddition to the tanks, eightextra 
cabins had to be built below the bridge, 
to accommodate the cable-laying staff, 
and a testing room had also to be built. 
On deck, the large cable winch or pick- 
ing-up-and-paying-out gear was erected. 
This carries a six-foot steel drum around 
which the cable passes either into or out 
of the ship. It has a double-horizontal 
engine to drive it when picking up at 
either of two speeds, while a brake 1a at- 
tached for use in paying out. This cable 
gear occupied seventeen feet by eleven 
feet of deck space. It was built to 
specifications by the Lidgerwood Manu- 
facturing Company, and was the largest 
and strongest cable gear that has yet been 
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built in America. Besides the gear, large 
bow sheaves had to be mounted over the 
stem, a smaller pair of sheaves at the 
stern, a dynamometer to indicate the ten- 
sion on the cable and various guide 
sheaves to lead to and from the various 
tanks. This alteration and equipment 
were carried out at the Robbins Dry 
Docks, in Brooklyn, N. yY. 

The electrical equipment of the vessel 
consisted of a small steam-driven dy- 
namo for incandescent lighting, 400 cells 
of battery, two D’Arsonval marine re- 
flecting galvanometers, rheostats, Wheat- 
stone bridges, portable testing sets and a 
complete Morse signaling outfit. Nearly 
all of the electrical testing instruments 
were furnished by Messrs. Leeds & Com- 
pany, of Philadelphia. 


Bow SHEAVES, WITH CABLE IN STOPPERS. 


The Ydun was handed over to ‘the 
Safety company under charter, for the 
reception of cable in her tanks, at Brook- 
lyn, on August 19. At this time lighters 
loaded with the cable from the Bayonne 
factory were waiting alongside, and the 
coiling of the cables from the lighters 
into two of the tanks commenced at once. 
All of the cable was coiled on board the 
ship by September 2, when General B. M. 
Whitlock, the president of the Safety 
company, paid a farewell visit to the ship. 
The vessel left Brooklyn with the cable 
cable staff and crew, on September 3, 
bound for Vera Cruz. That port vas 
reached safely and uneventfully on Sep- 
tember 13. Here the ship was joined by 
the vice-president and representatives of 
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the company, Mr. Ira W. Henry, who had 
in charge the diplomatic part of the ex- 
pedition, accompanied by the Mexican 
Government officials, Messrs. A. Parra, 
inspector-general of the Mexican tele- 
graphs, and Captain D. Almedo, engineer, 
with two assistants, who attended the lay- 
ing of the cable on behalf of Senor 
Camile A. Gonzales, the director-general 
of the Mexican Government Telegraph 
Department. 

The cable house for receiving the cable 
waa landed in sections and erected in the 
adjoining bay north of Vera Cruz Har- 
bor, well above high-water mark, and 
about two miles from the town. Arrange- 
ments were made to secure a lighter and 
steam launch to land the end on the 
beach. Two miles of shore-end cable were 
coiled in the lighter, and this was then 
towed by the launch round to the North 
Bay. The lighter anchored outside the 
surf in about four feet of water, near the 
beach, and with the aid of men, boats and 
mules, the end of the cable was hauled 
ashore and connected into the cable house. 
The steam launch then towed the lighter 
slowly seaward along the selected course, 
and the lighter paid out the two miles of 
cable as she went, buoying the sea end in 
ten fathoms of water, at a position where 
the ship could readily come in and 
reach it. 

On the day following (September 18), 
the Ydun left Vera Cruz Harbor, and 
came round to the buoy over the sea end 
on the North Bay. The sea end was 300n 
picked up, and after “speaking” and 
testing through the cable to the cable 
house the deep-sea cable in one of the 
tanks was spliced on. Shortly after sun- 
set the splice was finished. The ship 
swung round on her course seaward, and 
commenced laying the cable toward 
Frontera, steering during that night by 
the bearings of the lighthouses in the 
neighborhood. 

After steaming steadily for two days 
and nights at an average speed of nearly 
four knots, the ship arrived off Frontera, 
and came into water sufficiently shallow 
to call for a change from deep-sea to 
shore-end cable. Here the cable was cut 
end buoyed, about nine miles from 
Frontera Beach. Released from the cable, 
the ship steamed at full speed to Fron- 
tera, and anchored near the mouth of the 
River Tobasco. 

Here the Frontera cable house was 


landed and speedily erected on a suitable 


site near the beach and lighthouse. With 
a steam launch and lighters, two short 
diverging shore ends were laid out from 
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the cable house, and their sea ends buoyed. 
The ship then picked up the western sea 
end, spliced on heavy cable to it, and paid 
out to the Vera Cruz end buoy nine miles 
out to sea. Reaching this buoy, the Vera 
Cruz end was picked up and found to be 
in good electrical condition. The cable 
paid out from the tank was then cut and 
spliced on to the Vera Cruz end, thus 
making the final splice, and completing 
communication between Vera Cruz and 
Frontera within thirteen days after first 
reaching Vera Cruz. The final tests of 
the cable, 234 nautical miles in length, 
were completed the same night from 
Frontera cable house. 

After completing the shore end of the 
Campeche section, by laying it out to sea 
for a distance of eight miles from 
Frontera, the Ydun steamed directly to 
Campeche in order to lay the cable from 
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However, by taking advantage of each 
change of wind, the cable house was 
landed and the shore end buoyed seven 
miles out to sea at a position where the 
ship could reach it at high tide within six 
days after reaching Campeche. 

On October 4 the ship apliced on to the 
shore end and commenced paying out 
cable toward Frontera. 

Up to that time the weather had been 
favorable, but on the following day a 
change set in for the worse. After about 
120 miles had been paid out, it was blow- 
ing a gale, and the ship could not keep 
her course. The cable was, therefore, cut 
and buoyed. Every hour brought more 
violent weather, until it was evident that 
the vessel was in a severe cyclone. In the 
early morning of October 7, the ship 
passed through the centre of the hurri- 
cane in a region of comparative calm 
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the port back toward Frontera, and to 
make the final splice at the position of the 
shore-end buoy. 

Campeche is a difficult port to enter 
with cable owing to the shallowness of its 
waters. When the Ydun anchored off the 
town, in fifteen feet of water at low tide, 
she was eight miles from the wharf, and 
was scarcely visible from the beach. In 
order to avoid anchors in an expanse 
where all is anchorage, it was necessary to 
lay the cable in a considerable detour. 
Added to this, there was no steam launch 
to be had in the port, the last existing one 
having being blown up. There were also 
no lighters. In order to effect a landing, 
it was necessary to convert a sailing boat 
into a lighter by removing her mast, and 
to engage a schooner to act as tug. As 
the schooner could only tow the lighter 
when the wind was fair, it was necessary 
to await fair winds before towing the 
lighter in shore or laying out seaward. 


wind but refused sea. Large numbers of 


land birds, varying in size from humming 
birds to large storks, alighted on the 
vessel at this time, having been caught 
in the centre of the hurricane and carried 
violently out to sea. After two hours’ re- 
spite the storm again struck the vessel 
from the opposite direction, and con- 
tinued with violence for the day follow- 
ing. Although struggling against the wind 
with all the steam power available, the 
steamer drifted very rapidly toward the 
shore. Fortunately the weather abated 
sufficiently when the ship was close to 
land to permit of the ship’s holding her 
own, with both anchors out, and the en- 
gines going full ahead. 

After laying at anchor for a day to let 
the storm go by, and to refit the ship, a 
run was made back to the position in 
which the cable had been cut and buoyed. 
The buoy, however, was nowhere to be 
discovered. Finally it was necessary to 
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abandon further search for the buoy and 
to grapple for the cable. A grapnel was 
put down and the cable was hooked on the 
first drag. It was brought up to the sgur- 
face on the afternoon of October 10, and 
the ship soon spliced it on to Campeche 
end, paying out then recommenced. On 
the following day the buoy on the end of 
the heavy Frontera section was reached, 
and the final splice let go. This com- 
pleted the laying of both cables within 
thirty-eight days of the Ydun leaving New 
York Bay. On proceeding to Vera Cruz . 
the cable was taken over by the Mexican 
Federal Telegraph Department and 
found to operate at a satisfactory hand 
speed by Morse system over the 450 miles 
from Campeche to Vera Cruz. 

The entire engineering charge of the 
cable-laying expedition was given to Dr. 
A. E. Kennelly, professor of electrical 
engineering at Harvard University, who 
also served as inspector for the Mexican 
Government during the manufacture of 
the cable. With him were associated on 
the ship the Safety company’s engineer- 
ing staff, consisting of Mr. G. M. Haskell, 
chief electrician; Mr. William H. Rodier, ° 
cable superintendent; Messrs. R. O. 
Smith and Thomas Bayne, assistant elec- 
tricians, and Messrs. John Lind and 
Julius Bernstein, assistant engineers. The 
navigation and management of the ship 
were carried out by Captain C. Chris- 
tiansen. 


Magnetic Declination Table and 
Isogonic Charts for 1902. 


This is a special publication of the 
United States and geodetic survey. The 
principal facts relating to the earth's 
magnetism are here discussed, the sub- 
jects including the history of the compass, 
the discovery of the loadstone, improve- 
ment of the compass and voyages of dis- 
covery. The science of terrestrial mag- 
netism -is taken up and the various 
phenomena here discussed at length. 
Changes of the magnetic field are- de- 
scribed as well as the methods for deter- 
mining these. Methods of determining 
the true magnetic meridian and the mag- 
netic declination, both by observation on 
Polaris and by observation on the sun, 
are explained. Complete charts of the 
United States for the year 1902 are given, 
with a table of the most recent magnetic 
declination observed in this country. 
The volume closes with a description of 
the magnetic stations occupiea by the 
coast and geodetic survey between 1881 
and 1902. The volume is fully illus- 
trated. 
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New Telephone Apparatus—II. 


Descriptions and Illustrations of the Latest Types of Telephone Instruments and Telephone Accessories. 


Telephone Pay Station Service in the 
United States. 


There are two classes of pay station 
service in the United States: 

First—Public pay station offices, ac- 
cessible to the public, established by 
telephone companies in convenient lo- 
calities in charge of an employé whose 
duty it is to see that the patron receives 
the connection asked for and that the 
proper amount of money is charged and 
paid for such service, and that proper rec- 
ords are kept of each connection so as to 
enable the telephone company to deter- 
mine the profit or loss resulting from 
each office. The receipts are credited to 
the office and the expenses of mainte- 
nance are charged against it. The reader 
can readily see that this is an expensive 
method of giving the public service, as 
rent of a suitable office and salary of an 
employé, to say nothing of minor ex- 
penses, are important items. However, 
there are a large number of these public 
pay station offices, being operated on a 
profitable basis throughout the United 
States, which are fitted up in a very at- 
tractive manner for the convenience of 
patrons during the time they are waiting 
for connection. Comfortable settees, 
tables, magazines and stationery add to 
the convenience of these offices and are 
among the things appreciated by the wait- 
ing public. There are but a few pay sta- 
tions in proportion operated on this basis. 

Second—It is safe to assume that ninc- 
tenths of the number of pay stations in 
use throughout the United States are 
equipped with a coin-collecting device, of 
which there are several types, for the pur- 
pose of enabling the patron to use tele- 
phone and deposit the proper amount of 
money for service without any special at- 
tention on the part of a telephone attend- 
ant. One stvte used largely and which is 
growing more popular is that manufac- 
tured by the Chicago Pay Station Com- 
pany, Chicago, Ill. 

The Chicago “coin collector” is simply 
mechanical in its action and can be at- 
tached to anv style of instrument manu- 
factured at a minimum cost to the com- 
pany, as it requires absolutely no wir- 
ing. This station is made with one, two 
and three-coin slots. For general pur- 
poses the three-coin slot type is prefer- 
able, as it is adapted to either local or 
long-distance rates. For instance, a 
party steps to a telephone coin collector, 


———— 


calls central in the usual way and asks 
for a person residing in the same city. 
The operator requests the patron to de- 
posit the proper coin, which is done and 
the proper plunger pushed, in accordance 
with instructions noted on face of “coin 
collector.” The pushing of the plunger 
actuates a hammer which in turn gives 
a peculiar signal audible to the telephone 
operator who knows immediately that the 
proper amount is deposited. 

For a long-distance connection, the 
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PAY STATION TELEPHONE APPARATUS, FOR 
Coins OF THREE DENOMINATIONS. 


patron, when requested by the operator, 
deposits the amount of the toll charge 
into the proper slots and pushes the 
plungers, thus giving clear and distinct 
signals to operator, who readily under- 
stands that the proper amount of money 
is deposited and that the subscriber is 
entitled to service. 

These coin-collecting devices are placed 
in hotels, railway depots, city railway 
waiting rooms, drug stores, restaurants 
and, in fact, in every place accessible to 
the public. 

A careful enquiry resulted in ascer- 
taining that the average revenue received 


by one company that has thousands of 
pay boxes in use is $7.50 per month, the 
maximum receipts being very much 
larger, and in some cases about $200 per 
month. | 

This form of service has become so pop- 
ular in the large cities of the United States 
during the past year that restaurants and 
hospitals are being equipped with port- 
able sets which can be carried about by 
an attendant without the least difficulty. 

A number of the steamboat fer- 
ries plying on San Francisco Bay 
are equipped with pay stations, èo 
as to enable the passengers to talk to 


-any point in the city during the time that 


the boat is at wharf, by means of a tempo- 
rary trunking circuit with central office 
which is made when the boat arrives at 
the dock and disconnected prior to leav- 
ing. That this service is appreciated by 
the public is proven by the revenue re- 
sulting from its adoption, which is very 
encouraging. It is safe to assume that 
the growth of the pay station business 
during the past twelve months will be 
surpassed in the future, as numbers of 
large companies throughout the country 
are about to adopt this service very ex- 
tensively. 
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A New Telephone Switchboard Lamp. 


A new type of switchboard lamp, for 
use without a base, is being manufac- 
tured by H. Boehm & Company, makers 
of miniature lamps, 334 East Federal 
street, Youngstown, Ohio. By reason of 
its being used without a base, the lamp 
is claimed to be much smaller than is 
ordinary with this type of lamp. The 
lamp slips into the socket, and the springs 
within the socket clamp the lamp on 
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either side against the contacts. These 
contacts are shown in the accompanying 
illustration by the darkened portion. 
Connection is made in this manner. The 
lamps are one and one-eighth inches in 
length and operate with great satisfaction. 
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A New Hook-Switch. 


The hook shown in the accompanying 
illustrations is of the long lever type, 
mounted on a heavy brass frame fastened 
with a bolt and nut. The hook lever 
forms no part of the circuit, but all con- 
tacts are made by the springs mounted 
upon the lug on the side of the frame, as 
shown. The downward movement of the 
hook causes the hard rubber insulated pin 
attached to the lever to be drawn in be- 
tween the springs, thus disengaging the 
springs and breaking contact as shown in 
Fig. 2, and making contact, as shown at 
Fig. 1, when the hook is released. 
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Accurately Balanced Transformers. 


During the rapid advancement of 
telephony in the past few years, many de- 
vices have been introduced to facilitate 
the transmission of speech under pecu- 
liar conditions and adverse circumstances. 
Among these the single transformer has 
played an important part, solving, as it 
did, the problem of connecting together 
a grounded and a metallic line and at the 
same time securing perfect service. The 
instrument, while simple in principle 
(consisting merely of an induction coil 
encased in an iron sheath), is wound with 
great accuracy in order to be effective and 


Fic. 1.—Tue Lever, Maxine Contract. 


A stop is provided at the lower edge 
of the frame to prevent the downward 
movement of the lever below the proper 
point. The springs are made of German 
silver, of good length, and all contacts 
are of pure platinum. Pure hard rubber 
strips are used to insulate the springs 
from each other and the frame. At the 
top of the lug upon which the springs 
are mounted is fastened a strip of 
hard fibre with the front edge slotted, 
through which the wires are brought 
down to the springs, thus keeping them 
separated and reducing the chances of 
short-circuiting to a minimum. 


thus prevent a noisy line resulting from 
the unbalanced sections being connected 
together. 


Fig. 1.—SINGLE TRANSFORMER. 


The duplex transformer is also being 
used to a considerable extent, especially 
in the practice of simultaneous telephony 


Fia. 2.—Tak DOWNWARD MOVEMENT OF THE LEVER DISENGAGES THE SPRINGS 
AND BREAKS CONTACT. 


This hook-switch is being placed on the 
market by the Stromberg-Carlson Tele- 
phone Manufacturing Company, Chicago, 
III. 


The German electrical company, Sie- 
mans-Halske, it is reported, has secured 
the use of the Pupin patents for tele- 
phone circuits, and will make exhaustive 


tests. 


and telegraphy over the same wires. It 
can also be used to convert two metallic 
lines of equal resistance into three metal- 
lic circuits, the price of the two neces- 
sary transformers being very inconsider- 
able in comparison with the cost of the 
labor and material necessary for an extra 
metallie line. 

Fig. 1 shows the single transformer 
and Fig. 2 the double or duplex trans- 
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former. Both are similar in appearance, 
but differ somewhat in the resistance of 
the coila and the arrangement of the cir- 
cuits. 

The Ericsson Telephone Company, 296 
Broadway, New York city, can supply 
these coils in any quantity, and will be 
pleased to furnish information as to the 
economical uses to which they can be put. 


Fie. 2.—DUPLExX TRANSFORMER. 


Both types are imported direct from the 


factory of L. M. Ericsson & Company, 
Stockholm, and are guaranteed to possess 
their characteristic perfection in mechani- 
cal and electrical construction. 

——_—_-» 


Telephone Call-Counting Machines. 


The Veeder Manufacturing Company, 
of Hartford, Ct., is manufacturing a neat 
device for use with either automatic or 
manually operated telephone apparatus. 
This is in the form of a small barrel 
counter and is so arranged that the 
operator can manipulate the counting 
mechanism by hand, or it can be attached 
to the lever of a pay-station or the se- 
lector hook of an automatic exchange. 


TELEPHONE CALL-COUNTING MACHINE. 


These counters are made of very light 
construction, but at the same time are 
possessed of great durability, and they 
are finding a great deal of service in this 
class of work. 


EEES 

The terminal points in the submarine 
section of the London-Brussels telephone 
cable are at St. Margarets Bay, Dover, 
and La Panne, on the Belgian coast. This 
will be the longest cable of its kind that 
has yet been laid, being nincty kilometres 
in length. 


s30 


Novelty Terminal Head. 

Along with many other improvements 
which have been made in the methods of 
telephone construction, the question of 
properly making jointe of cables, and 
then protecting them, is one which is re- 


ELECTRICAL REVIEW 


inches, eize of head eight by four and one- 
half inches, and the length of sleeve 
twelve inches. In using this device, the 
holes in the terminal heads are plugged 
and nipples are screwed into the head as 
needed. Each nipple is furnished with 
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patent fuse, as shown in the accompany- 
ing illustration, is so constructed as to 
give six inches of fuse and eight saw- 
tooth points within one-thirty-second 
inch of the ground plate, giving all the 
advantages possessed by carbon arrestere. 


TERMINAL HEAD WITH MULTIPLE BRANCHES, FOR COVERING CABLE SPLICES AND Domina AWAY WITH WIPED JOINTS. 


ceiving a great deal of attention. In the 
greater part of the work being done at 
present, however, the plumber is still 
called upon to wipe the joint, and there 


END VIEW OF TERMINAL HEAD. 
are many positiona in which this is a 
mighty inconvemient piece of work. 

One of the novelties which has been 
placed upon the market to make con- 
venient this part of cable work 
is the Novelty terminal head. 
This, as will be seen from the 
accompanying illustration, is a 
very simple device, and does en- 
tirely away with the necessity of 
wiping lead branches to lead pipes. 
The illustration shows the Novelty 
terminal or branch head with 
eight branches. ‘This can be 
made, however, for any number desired. 
In the terminal head illustrated, the 
diameter of the brass sleeve is four 


a lead spud, and each of these can be 
opened or closed to suit the size of cable 
before soldering. The taper threaded end 
is unscrewed from the head, the sleeve 
slipped along the cable and the end 


already tinned is soldered by apply- 
ing heat to the outside of the sleeve 
flange. The sleeve is screwed into 
the head, using a composition com- _ 
posed of paraffin or some other sub- © 
f stance which, upon heating, will | 
flow readily and make a moisture- 
proof joint. The cables are then 
placed in the nipples and the 
sleeves slipped back and a splice 
made as desired. 

These terminal heads are made 
by the New Haven Novelty Machine 
Company, New Haven, Ct. 
> 


The «Gilgen ” Patent Fuse Block. 
The fuse blocks shown herewith are a 


PATENT Fuse BLOCK FOR SINGLE LINE. 


comparatively new development. The 
manufacturer claims that these are well 


made and highly efficient protectors. This 


The fuse is also made of special metal, re- 
taining the same ampere capacity and act- 
ing as a highly efficient sneak current or 
lightning protector. For the purpose of 
showing the construction, the manufac- 


PaTENT Fuse Bock ror DouBLE LINE. 


turer—the Central Telephone and Elec- 
tric Company, St. Louis, Mo.—will aend 


PATENT Fuse ror TERMINAL HEADS. 


free a specimen to all who make a request 
for it. 


The National Electric Light 
Association. 


The new rate of dues for membership 
in the National Electric Light Associa- 
tion goes into effect on January 1, 1903. 
This requires an entrance fee of $25 
from all new members, in addition to 
dues. There has been a very great in- 
crease to the ranks of this association 
since the Cincinnati convention, 159 new 
active members being enrolled. 
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New Telephone Apparatus. 


For some time there has been a grow- 
ing demand for telephones for railroad 
work, and as a result manufacturers are 
giving considerable thought to the 
matter. A telephone is shown in Fig. 1, 


Fie. 1.—TELEPHONE EQUIPPED witH DOUBLE 
Set or BELLS FOR SIGNAL SERVICE. 


which is designed for block signal service 
and which possesses several points of 
- merit. 

The circuits of this telephone are es- 
pecially designed to meet the present 
wiring of railroad signal block towers 
and require no additional lines, the wires 
and ground being the full equipment. In 
this system a wire extends from the in- 
strument in each direction, one up and 
one down the track, while a ground con- 
nection is made at the bottom of the 
telephone. The instrument consists of a 
transmitter and receiver circuit of the 
regular form with the exception that it 
is normally short-circuited instead of 
opened by the receiver hook. Two bridg- 
ing ringers are provided of distinctly dif- 
ferent tones, one for calls from up. the 
track, and the other for down the track. 
These bells are bridged from their re- 
spective side of the line to the ground, 
and are always in circuit, so that if the 
operator was talking to the down station 
the up station could call, although the 
latter could not overhear the conversa- 
tion. 

A desirable feature of this telephone 
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is that two cells of dry battery are amply 
sufficient to operate it, thue doing away 
with the maintenance of a large primary 
battery outfit. All the ringing is done by 
the magneto, by first depressing the but- 
ton of the station wanted and then turn- 
ing the crank which calls the desired sta- 
tion. 

In receiving calls you merely depress 
the button of the station that has called 
you, as designated, by which gong rings, 
the buttons being automatically restored 
by the receiver hook. 


Fig. 2.—PocketT TELEPHONE INSTRUMENT. 


In Fig. 2 is shown a pocket telephone 
designed for common battery circuits. 
This telephone makes quite an improve- 
ment in the portable set variety, and, as 
can be seen in the illustration, a very 
neat and compact appearance. 

The transmitter and receiver are ar- 
ranged in series, and made of a resistance 
to coincide with the regular 
telephones in use on any eys- 
tem. When used as a testing 
set, the flexible wires are pro- 
vided with the terminals in the 
form of spring clips, so that 
they may be readily connected 
to the locknut strip of a termi- 
nal-head, or to any point of 
the line as desired, the mere 
attaching of the clips giving 
the necessary call to the ex- 
change in the same manner as 
when the receiver hook is 
raised on a regular telephone. 

In addition to its use for in- 
spectors and linemen this little 
telephone could be used to 
great advantage for police and 
fire-alarm circuits, in which 
case a flexible cord could be 
provided with a plug instead of 
clips, the equipment at the sig- 
nal boxes simply consisting of a jack 
connected to the two sides of the line. 
One of the commendable features of this 
instrument is the absence of metal tips 
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on the receiver cord, as can be seen in the 
illustration, as this practically obviates 
the danger of open circuits. 

A very neat form of interior telephone 
is also being made, which is designed for 
the best class of hotel work. The entire 
mechanism is contained in a metal box, 
which is set in flush with the wall, having - 
only the nickel-plated front plate visible, 
thereby giving it a very handsome appear- 
ance, while at the same time guarding 
against injury by persons knocking 
against it and loosening it from the wall, 
as often occurs in this class of work. This 
telephone can be wired for central energy 
or private line work as desired. 

- Another novelty manufactured is shown 
in Fig. 3, and consists of a telephone 
especially designed to go on existing push- 
button call cireuits. It consists of a push- 
button which is to all outward appear- 
ances the same as the regular style, but 
which carries in addition to the regular 
push contact a plug connection on its 
upper side. The telephone eet, as can be 
seen in the illustration, consists of a 
special plug of hard rubber carrying two 
contacts, to engage the two wires of the 
call-bell circuit, and ie also provided with 
a hook on which to carry the special type 
hand telephone when not in use. The 
telephone proper consists of a transmitter 
and receiver mounted together and con- 
nected in series, the contact being closed 


Fig. 3.—TELEPHONE APPARATUS FOR PusH-BUTTON 
CALL EQUIPMENTS. 


by the spring in the handle when held in 
the hand. 

This apparatus is manufactured by the 
De Veau Telephone Manufacturing Com- 
pany, New York city. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


A Storage Battery without Jars. 


For several years, while Malcom O. 
Smith was an employé in the mechanical 
and electrical departments of one of the 
largest storage battery companies in the 
country, he sought to devise a new and 
improved battery. Like all other in- 
ventors along this line, he sought for 
four things—more power from a more 
compact and lighter battery that could be 
made at a reduced cost. 

As a result of his years of study and 
observation of the features of different 
styles of batteries, he invented the Smith 
storage battery, now being placed on the 
market by the Smith Storage Battery 
Company, of Binghamton, N. Y. 

A decrease in weight, to accomplish a 
given amount of work, of forty per cent, 
a gain of one-third in compactness, a re- 
duction in cost of one-third and a sub- 
stantial gain in efficiency in 
every way, are the claims for 
this battery which the maker is 
now prepared to demonstrate. 

In inventing this battery, 
Mr. Smith did not seek for 
new principles to make a 
battery from some hitherto 
unused substance in a new 
way. He simply tried to take pi 
advantage of the old principles "O3 
of making a battery with lead 
plates acted upon by dilute 
sulphuric acid; but to so 
apply those principles that he could se- 
cure the greatest amount of work attain- 
able from a given amount of lead and 
acid. In doing that, he made a radical 
departure from the beaten path of storage 
battery manufacture in the style and form 
of his battery. 

Patent experts say that this is the first 
storage battery in many years for which 
patents have been granted on every claim 
presented without modification. This 
shows how important are the features of 
this battery. Mr. Smith first tried to 
devise improvements in the style and 
method of processing in which he has 
been successful. With his past fourteen 
years’ experience with other companies he 
has a thorough knowledge of all storage 
batteries now on the market, and he had 
to have something better than anything 
made before, He at first tried this style 
of processing on the plates of an ordinary 


jar battery, and found that he had gained 


APPARATUS. 


about ten per cent in work attainable 
from a given weight. He then dispensed 
with the use of jars altogether by design- 
ing his tray batteries, in which the lead 
plates themselves are used for holding 
the electrolyte. The gridded plates are 
formed into oblong trays, pointed toward 
the bottom so as to permit of nesting. 

In making up one of these batteries 
any desired number of trays can be nested 
on top of each other, separators of per- 
forated sheets of hard rubber or other 
suitable acid-proof material keeping the 
trays from contact with each other. As 
nested, there is sufficient space between 
the trays to hold the electrolyte, which is 
as much in contact with the bottom of the 
tray above it as with the inside of the one 
which holds it. This permits of an equal 
chemical action upon the upper side of 


one plate and the under side of the one 
above it. 


TRAY PLATE STORAGE BATTERY. 


In preparing the plates, the under side 
of each tray is chemically treated to be- 
come oxide, and the upper side peroxide 
of lead. This makes the upper side of 
each tray the positive side, and the under 
one the negative side of what in other 
batteries would be a single cell. 

By adding another tray to the nest the 
potential is increased by two volts, the 
same as adding another cell to an ordi- 
nary battery. The under side of the bottom 
tray and the upper side of the upper one 
are plain, and are inactive. The voltage 
of any battery will accordingly be twice 
as much as the number of trays, minus 
one. A battery of eleven trays will ac- 
cordingly give twenty volts, being the 
same as an ordinary battery with ten cella. 
In fact, the discharge potential is 2.1 
volts per cell for a good share of the time 
on a normal discharge. 

For regular work there is no connection 
between the plates of the battery except 


the electrolyte, the use of “jumpers” be- 
tween the plates being unnecessary. The 
negative terminal is connected to the top 
of the upper tray, positive terminal to the 
top of the bottom tray. _ 

Tt is possible. however, to obtain any 
combination of series-multiple or multi- 
ple-series connections that can be ob- 
tained in any battery by attaching ter- 
minals to as many of the trays as the 
service demands. ‘The voltage of that 
part of the battery used will always be 
practically twice as much as the differ- 
ence between the numbers of the cells 
used. Thus current taken from the top 
of the third and the bottom of the seventh 
trays will be eight volts, and the poten- 
tial between the upper side of the fifth 
and the under side of the twelfth will be 
fourteen volts. 

One of the features of this type of bat- 
tery is claimed in its extremely low in- 
ternal resistance. The discharge is at all 
times from the entire surface of all of 
the plates, and at the latter part of 
a discharge the current does not have 
to come up from the bottom part of 
soldered joints or loose connections. 

This results in the rapid or uneven 
manner in which it can be charged or 
discharged without fear of buckling. 
Inasmuch as the discharge is from the ~ 
entire surface of all of the plates, it makes 
little difference as to the length of time 
which it is accomplished, or how change- 
able may be the demands for current. 
There is just so much energy which can 
readily be given up, fast or slowly, in a 
steady pull or by sudden jerks, just as the 
demand may be made upon it. 

The discharge at all times from the 
entire surface results in a remarkably 
even potential, no matter how variable 
may be the load. The voltage is also 
maintained at the regular pressure until 
the battery is much more nearly ex- 
hausted than with other types. 

These features are greatly desired for 
any kind of work where batteries may be 
employed, but it is particularly so for 
automobile use, where the demands for 
power vary so suddenly. The freedom 
from buckling and ready response to 
variable loads without change of potential 
are also valuable features for the use 
of batteries in electric railway power- 
houses to help smooth out “the peak of 


December 13, 1902 


the load,’ as they are for automobile 
use. 

This battery 1s also adapted for use in 
isolated electric lighting plants, for resi- 
dences, hotels, factories, etc., its steadi- 
ness of discharge and evenness of poten- 
tial recommending it for that work. 

From what the maker of this battery 
has been able to demonstrate, it would 
seem as if it has done much to solve 
the problems at which the storage battery 
people have long been working, and 
the reduction in weight, cost and space 
made possible by this invention will do 
much toward increasing the use of storage 
batteries in all fields into which it has 
already entered, and bring it into use in 
many other departments of work. 


Angle-Bending Tools. 


These implements are found of great 
service in machine shops, foundries, auto- 
mobile factories, engine factories, and in 
all classes of service where it is necessary 
to bend rods or bars in small angles. These 
may be utilized for bending right angles, 
obtuse angles or acute angles of any de- 
gree. The apparatus shown in the ac- 
companying engravings is for hand work 
entirely, and is designed especially with 
the object of making clean, square angles. 
Many light jobs can be bent cold, while 
for its size, the instrument takes up in 
hot bending some of the heaviest pieces 


ANGLE-BENDING TOOLS. 


of work. The angle-bender is always 
ready for use, and can be adjusted for 
any angle or stock within a few moments’ 
time. Both angle and eye-benders are 
secured removably to brackets which may 
be fastened to the forge frame or placed 
in any other location in the shop con- 
venient to the operator. 

For the bending of supplics pertaining 
strictly to electrical apparatus, these 
benders find practical service in making 
cross-arm cleats and angle braces. They 
are also being utilized very extensively for 
clamp and strap bending for transformer 
hooks. 

These tools are manufactured by‘ the 
Wallace Supply Company, Chicago, Il. 
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A Demand for Turn-Down Lamps. 

The Economical Electric Lamp Com- 
pany, 123 Liberty street, New York city, 
has recently placed an order of 175,000 
turn-down lamps with the Bryan-Marsh 
Company for its consumption. The com- 


TurRN-Down LAMP, MANIPULATED BY PULLING 
Corb. 

pany is shipping a large quantity of these 

turn-down lamps throughout the country, 

and is recently in receipt of an order for 


TuRN-Down LAMP, MANIPULATED BY 

TURNING BULB. i 
25,000 from one concern alone. It is also 
sending several large shipments to Cali- 
fornia, and is equipping a number of 
isolated plants. One of the great advan- 
tages the company claims for the Eco- 
nomical lamp is its simplicity. Without 
any other attachment, it can be put on 
the most complicated of shades and oper- 
ated by cords attached to the lamp, or by 
simply turning the bulb as mav be desired. 
The lamps are made in any voltage or 
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base to suit the installation for which 
they are intended. 

The illustrations herewith show the 
types of these lamps. 


a ——— 


A Correction. 


Through an unfortunate error in the 
ELECTRICAL Review of last week, the 
National Cable and Wire Company, which 
has recently established an elaborate wire- 
drawing and cable-making plant in 
Shousetown, Pa., in the vicinity of Pitts- 
burg, was designated as the “American 
Cable and Wire Company.” The officers 
of the National Cable and Wire Com- 
pany are: David Carlin, president; 
Joseph A. West, vice-president; J. E. 
Powell, treasurer; H. W. Klein, secre- 
tary, and M. W. Wachter, superintendent. 


is eae 
An Automatic Timing Device. 

The novel and compact timing device 
shown in the accompanying illustration 
for gas engines is called “The King Auto- 
matic Timing Device.” This apparatus 
automatically times the point of ignition, 
thus always giving the maximum power 
in the engine. A throttle valve on the 
engine, controlled by the operator, indi- 
rectly acts upon this governor, as the 
speed is varied. The attention of the 
operator in controlling an extra lever is 
not needed, and bad combinations pos- 
sible with the hand-controlled lead and 
throttle are thus avoided. The visible 
spark feature is excellent, as at a glance 
the driver can sce if each cylinder is work- 
ing properly, or if one is causing trouble 
it can ‘be instantly detected and corrected. 
This timing device being ornamental in 
design is arranged to be placed on the 


AUTOMATIC TIMING DEVICE, 


dash ; it can, however, be connected to any 
part of the engine. The case being cov- 
ered with glass, it is dust-proof, and re- 
quires practically no attention. The com- 
plete weight is about four pounds. 

This device is the invention of Charles 
B. King, and is fully protected by patents. 
It is manufactured and sold by the Day- 
ton Electrical Manufacturing Company, 
of Davton, Ohio, manufacturer of the 
“Apple” igniter. 
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Take-Up Device for Use in Connec- 
tion with Detent on Indicator. 
The great trouble experienced when 
using the detent on the steam engine in- 
dicator is that of the slack given up by 
the cord between the paper drum and re- 
ducing bushing on wheel. This slack, if 


not properly guided when throwing on 
detent, is liable to get foul, thereby in 
many instances wrecking the instrument 
or at least breaking the cord, causing de- 
lay and inconvenience to the operator. 
The take-up device is presented for the 
purpose of doing away with all this an- 


TAKE-UP DEVICE FoR USE WITH DETEST ON INDICATOR 


noyance. It is simple in construction and 
ean be applied to any standard indicator. 

It consists of a short horizontal arm, at 
one end of which there is a vertical bear- 
ing in which sets a stecl pillar, on the 
upper end of which there is a frame hold- 
ing a double s$ of loose steel rollers. Be- 
tween these the cord from the paper drum 
passes! On the lower end’ of vertical 
pillar there is a light spiral spring en- 
closed. This spring causes upper frame 
to revolve when cord becomes slack, and is 
so arranged that cord winds on frame, to 
be given up again when tension is ap- 
plied. 

The object of the device is to permit 
the operator to take as many cards as de- 
sired without unhooking from the cross- 
head or stopping the engine, no matter 
what speed. This, of course, pertains to 
indicators that are fitted with a detent 
and using a direct-connected reducing 
motion, the latter being by long odds the 
most popular in modern engineering 
practice. 

Where an indicator is used in connec- 
tion with pendulum, lazy tongs or reduc- 
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ing motion attached to engine frame, 
there is not so much trouble, and gener- 
ally a rubber band is employed to take 
care of slack cord which works fairly 
well. In this case the take-up device is 
arranged in the shape of a regular guide 
pulley to connect direct to indicator, the 
guide pulley is removed and this put in 
its place, wound up, and it is ready for 
use (this can also be used with satisfac- 
tion as a guide pulley if not needed to 
take up slack cord, as the little pulleys 
are arranged to let the cord run through 
with perfect freedom), and immediately 
the detent is engaged, 
it picks up instantly 
what slack cord takes 
place. The tension of 
the spring in this de- 
vice being so much 
weaker than the drum 
spring, as soon as de- 
tent is disengaged the 
cord is instantly re- 
leased and drawn out 
taut and assumes its 


regular position. 
bees The take-up device 
—_ is not confined to these 
SS uses only. It is also 
es attached to engine 


frames and used in 


ao 


2 various other ways. 
l It is strong, well 
made, compact, and 

makes a very at- 


tractive attachment. 
It is good for any number of revolutions 
and is designed to fit all standard in- 
dicators and reducing wheels, or it can 
be made as a special fixture. This device 
is manufactured by James L. Robertson 
& Sons, New York city. 
a — 

` The Edison Storage Battery. 

The Edison Storage Battery Company, 
of Orange, N. J., after many severe and 
long-continued tests, is now prepared to 
manufacture the new Edison storage bat- 
tery. Special tools and dies are being 
completed, and early in January the bat- 
terv will be placed on the market. 

Several of the large dry-goods houses of 
New York city have arranged for the 
equipment of delivery wagons with this 
battery, and a number of manufacturers of 
electric automobiles have given orders for 
the battery. Mr. Edison, who is the presi- 
dent of the company, and other officials are 
ereatly pleased with the result of all the 
experiments and trials to which the bat- 
tery has been subjected in a variety of 
uses, and are assured of its commercial 
success. 
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Electrical Cooking Range and Broiler. 


Maurice Bayno, caterer for the Shippers 
and Travelers’ Exchange, New York city, 
has invented an improved cooking range 
and broiler upon which patents have re- 
cently been issued. With this apparatus, 
utensils may be heated on the top of the 
stove, above a set of heating coils, while 
baking or roasting is taking place within 
a properly proportioned oven. A special 
compartment, designated as the “broiler 
box,” can be utilized at the same time for 
broiling. The switches connected with 
the several coils are so arranged that one 
or more seta may de used independently. 
The broiler box can be used independently 
of the range, and can also be removed 
from its shelf and placed upon a suitable 
support for individual use. 


Street Railway Progress in New York. 

By its present system of distributing 
power from the Ninety-sixth street and 
East River station, the Metropolitan Street 
Railway has been enabled to close down 
a number. of the older stations. ‘These 
have been replaced by substations in which 
transformers and synchronous. converters 
transform the high-potential alternating 
currents of 6,600 volts to direct currents 
suitable for operating the cars. One of 
these stations which has been closed down 
recently is that at Twenty-fifth street and 
Lexington avenue. This equipment waa 
installed about four yeare ago, and was 
at that time the latest practice. Four 
direct-coupled unite, consisting of Allis 
engines and General Electric generators, 
each having an output of 850 kilowatts, 
were installed. 

The rapid progress in large railway 
operation in the last few years has ren- 
dered these units unsuitable for roads 
of this size, and they have, therefore, 
been disposed of in entirety to Rossiter, 
McGovern & Company, of New York, 
who have sold them to railways in Masaa- 
chusetts. _ 

It is probable that in no other industry 


has such rapid advance been made as in 
electric traction, as this instance illus- 
trates. In four years it has been neces- 
sary to replace these fine large units, due 
to a radical change in the method of 
generating and distributing power. 

One of the other generating stations— 
that at 146th street—was also closed 
down recently, and its fine equipment dis- 
posed of by Rossiter, McGovern & Com- 


pany. 


A tank five fect six inches square would 
hold 226.28 U. S. gallone for every foot 
in depth. A round tank five feet six 
inches in diameter would hold 177.72 
U. S. gallons for every foot of depth. 
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Bali-Room Decorations. 

The use of small incandescent lamps for 
decorative work has been given a great 1m- 
petus through the manufacture and use of 
the Elblight system of lighting, designed 
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tion to the Lyceum Hall, at Morristown, 
and the Casino, at Newport, were the 
decorations at the Grand Army conven- 
tion at Washington and the Casino 
Theatre decorations on the occasion of the 
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ELECTRIC LAMP DECORATIONS IN BaLL Room. 


by the National Improvement Company. 
This company has recently been purchased 
by the Elblight Company of America, 
under the direction of 
Mr. Russell Spaulding. 
The accompanying illus- 
tration shows some 
of the decorative ef- 
fects produced at the 
recent ball given in Ly- 
ceum Hall, Morristown, 
N. J., by Mr. and Mrs. 
Richard McCurdy. The 
floral decorations were 
very lavish and the elec- 
tric illumination was 
artistically arranged, the 
great flexibility of the 
Elblight cable being 
used with great effec- 
tiveness. This system of 
lighting consists of 
twin conductors, carry- 
ing current, contact 
with the lamps being 
made by copper ter- 
minals being plugged into the thick in- 
sulating covering of the conductors. This 
system has been very widely used during 
a great many recent functions at New- 
port, notably the decorations of the 
Casino during the season just past. Some 
of the most notable decorations, in addi- 


New York state bankers’ gala perform- 
ance. In supplying the decorations for 
this occasion, the feat of the Metropolitan 
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struction of the Casino Theatre compelled 
the Elblight company to double the cur- 
tain up and store it away in a twelve-inch 


space during the performance. It is 
stated that the operation was completed 
very successfully, the lamps burning all 
of the time. 


Sh oam 
A New Stranding Machine. 


Among the many additions to apparatus 
for service in connection with the wire 
industry, the universal stranding ma- 
chine shown in the accompanying en- 
graving is one which is of practical value 
and is finding an extensive service in 
many important manufactories. This 
machine is designed for stranding any 
number of small wires into bunched 
cables. The wire passes directly from 
the spools through a die-plate, the holes 
of which are uniformly spaced, to and 
around the feed wheel, which is eight 


inches in diameter, then to the revolving 
reel, which is twenty inches by thirteen 
inches. The wire is guided uniformly 
on this reel by a transverse motion which 
is adjustable from three thirty- seconds to 
three-sixteentha-of an inch. 

Change gears are furnished for a vari- 
ation of lay from three-quarters of an 
inch to three inches. The machine oc- 
cupies a floor space of seventy-three and 
one-half inches by twenty-one and one- 
quarter inches, and weighs 725 pounds. 
The speed is 250 revolutions per minute. 

This machine is manufactured by the 


MACHINE FOR STRANDING SMALL WIRE INTO BUNCHED CABLE. 


Opera House, New York city, was repro- 


duced under much greater difficulties. 
Everybody can remember the gorgeous 
display that was made on this occasion ; 
but the decoration of the curtain was 
simplified by the fact that it was lowered 
and raised in a straight line. The con- 


New England Butt Company, of Provi- 
dence, R. I. The company has many 
sizes and combinations of regular braid- 
ing machines, as well as these new special 
machines, and makes a specialty of build- 
ing machines to specifications and plans 
for all kinds of service in this class of 
work. 
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DOMESTIC AND EXPORT. 


expected that a total of 12,400 horse-power will be developed upon 


LARGE POWER PLANT ON THE POTOMAC—Work will soon — 


be begun toward the erection of a $3,000,000 power plant at the falls 
of the Potomac River. This plant is to supply the city of Wash- 
ington with light, heat and power for car lines and other indus- 
tries. ! 


GERMAN ELECTRIC MERGER—It is stated that a combina- 
tion of several electric concerns has been effected in Berlin for the 
purpose of underbidding American competition. The members of 
tke combination are said to be the Allgemeine Elektricitiéits Gesell 
schaft and Siemens & Halske, of Berlin, and the Schuckert Com- 
pany, of Nuremburg. 


THE EVERETT-MOORE SYNDICATE OBLIGATIONS EN- 
TIRELY CANCELED—The sale of the Toledo-Detroit Shore Line 
Electric Railroad to the Grand Trunk and Clover Leaf Railroads, 
for $1,500,000, has been ratified in Cleveland, Ohio. A large share 
of the purchase price is to be paid in bonds. This deal will enable 
the Everett-Moore Syndicate to cancel all its obligations due to the 
purchase and improvement of the road, and practically solves the 
entire traction situation, which some months ago involved between 
$60,000,000 and $65,000,000. 


AUSTRALIA TO HAVE AMERICAN TROLLEYS—More than 


$7,000,000 worth of American equipment, etc., will be used in the 
construction of trolleys in the city of Adelaide, South Australia, 


This is the largest amount of American material which has been: ` 


ordered for a foreign electric system. The contract has just been 
awarded to an Australian electrical engineering and contracting 
firm of Sydney and Adelaide, acting on behalf of the American 
company. The Dunedin (New Zealand) electric traction system is 
also to have American equipment. 


THROUGH TROLLEY LINE FOR EIGHTY MILES—A project 
is under way for a through line from Waterbury, Ct., through the 
Naugatuck Valley to Derby, Ct., thence through Derby and the 
Norwalks to Stamford, a distance of eighty miles. The entire sys- 
tem will be the property of the Connecticut Railway and Lighting 
Company, and will parallel the lines of the New York, New Haven 
& Hartford Railway Company. Plans for the final link in this 


chain of trolley roads—from Seymour to Naugatuck—have been 


completed. The towns through which the system will pass are: 
Waterbury, Naugatuck, Union City, Beacon Falis, Seymour, 


Pa 


Ansonia, Derby, Shelton, Oronoque, Putney, Stratford, Bridgeport, - 


Fairfield, Southport, Westport, Saugatuck, Norwalk, South Nor- 
walk and Stamford. -Over the lines already in use a freight and 
express system is in operation. 
the entire system. 


AN AMERICAN SYNDICATE TO LIGHT PARIS—The fact that 
Messrs. Anthony N. Brady and William C. Whitney, both of New 
York, have secured .the sole right and contract to illuminate the 
city of Paris, France, has become known, and it is predicted that 
a scheme of considerable magnitude is under way to carry out this 
project. French financiers have known for some time that the Brady- 
Whitney syndicate agents were making ‘propositions to obtain con- 
trol of the municipal lighting business. On Wednesday, December 3, 
the Paris councilmen voted the contract to the Americans. It is 
stated that unlimited millions are to be invested in the enterprise. 
The title of the company has not yet been made known. The new 
corporation will absorb all the gas companies of Paris, and later 
on the electric light companies will be taken in. Improved Ameri- 
can methods in the manufacture of gas and electricity will greatly 
lessen the cost of production, it is expected. 


PLAN FOR LARGE POWER PLANT—A dam is now in course 
of construction twenty miles above Niles, Mich., at a point which 
is known as the Twin Branches. At this point two small streams 
empty into the St. Joseph River. An expenditure of at least 
$1 ,000,000—possibly $2,000,000—is being made in the construction 
of this dam, which is to harness the waters of the St. Joe. It is 


This will be extended to cover 


the completion of this.dam. This. power will be transmitted to all 
the important cities of the valley within a radius of twenty miles. 
The enterprise has been undertaken by the St. Joseph & Elkhart 
Power Company, an Indiana corporation, whose plans: also provide 
for another dam at Berrien Springs, Mich., to develop 2,500 horse- 
power, and another of about the same size midway between Niles 
and South Bend, all three to control the water power of the St. 
Joseph River. Work- was begun in July, 1901, and the company 
expects to be ready to transmit power by June next. 
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ELECTRIC LIGHTING: 


BAY CITY, MICH.—An electric. light ‘plant is balir Sut ii at 
Harrisville. 


ARGYLE, MINN.—The village EER has a the new 
electric light plant and it is now being operated by the village. The 
cost was $15,000. 


SYRACUSE, N. Y.—It is stated that a project is on foot to 
transmit power from the St. Lawrence Power Company’s plant at 
Massena through the northern section of the state as far as Water- 
town. 


MAYSVILLE, KY.—A $100,000 power-house will be built by the 
Bluegrass Traction Company to furnish power for the lines from 
Lexington and Georgetown and from Lexington to Paris. 


NASHVILLE, TENN.—Work on the new plant of the Cumber- 
land Electric Light and Power Company is being pushed rapidly, 
and it is expected that the plant will be completed and put into use 
about March 1. 


MILLERSBURG, OHIO—The Millersburg electric light plant 
has ‘been sold to O. P. and M. J. Van Sweringen, of Cleveland, who 
have taken possession. The new firm will improve the plant, and 
will, in addition, add a neating plant. 


IOWA FALLS, IOWA—It is stated that a movement is on foot 
at Reinbeck, looking to the granting of a franchise to a private 
corporation to put in an electric light plant and water plant. A 


company will be- formed among the citizens in case a franchise is 


granted. 


ALLIANCE, OHIO—At a recent meeting of the Sebring Land 


Company, the Sebring electric light plant, owned and operated 


by the company, was sold to E. H. and Fred Sebring. The sale of 


the plant was consummated for the purpose of its enlargement and 
improvement. 


: SOUTH ORANGE, N. J.— The United Electric Company has 


made application for a franchise in the village. The franchise 
would be limited to twenty years, and at the end of three years the 
company would be compelled to pay the village a certain percentage 
of the gross earnings. 


SANTA FE, N. MEX.—William S. Iliff, J. S. Macbeth and Joseph 
J. Henry have incorporated the Albuquerque Gas, Electric Light 
and Power Company, which intends to erect power works in White 
Rock Canon on the Rio Grande to supply Albuquerque with electric 
power for lighting and industrial purposes. The capital is $200,000. 


ABERDEEN, MD.—The town council of this village has made 
a contract with a newly formed electric company to light the streets 
of the town for the next five years. The officers. of the new com- 
pany are: D. B. Arthur, president; J. A. Swingley, treasurer; Dorsey 
Rowe, secretary, and L. A. Funk, of Boonsboro, general manager. 


CHELAN, WASH.—At a recent meeting of the city council, ordi- 
nances were passed granting franchises to the Chelan Water Power 
Company for an electric light and power plant. According to the 
terms or the franchise, work must begin within two months from 
the date of the passage of the ordinance, the franchise to cover a 


period of fifty years. 
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ELECTRICAL SECURITIES. 

Following the sensational manipulation of local securities for 
the past two weeks, the period just passed over is somewhat dull 
and uneventful. There has been little in the past week to im- 
prove financial developments. Speculation has been limited to pro- 
fessionals and there has been as a rule a tendency of prices to sag 
and seek declines. Considerable uneasiness is felt regarding the 
money outlook, and especially for the balance of the month and the 
early part of the new year. Prophecies are being made that call 
rates will reach a high record mark, and should this not be the 
case the financial district will be agreeably surprised. However, 
the precedent which has recently been established by the present 
officers of the Treasury and those involved in the conduct of national 
finances give a reasonable assurance that in the event of serious 
stringency proper measures can be expected at very short notice. 
The President’s message has been received as generally purporting 
no serious tinkering with industrial consolidations, and it is hardly 
probable that there will be any radical revision in tariff measures. 
On the whole, the document is regarded as a bull measure. 


The general prosperity continues unabated and trade conditians — 


show a stability which is unquestioned. The most recent reports 
have been particularly good, and there is such a volume of freight 
being moved that holders of railway securities can have no cause 
for complaint for some time to come. This phase is one which re- 
flects a distinctly good condition and shows a continued activity 
in almost every branch of national production. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 6. 


New York: Closing. 
Brooklyn Rapid Transit.................. 641% 
Consolidated Gas........ higecra arate ae eet mae 211 
General Electric. ............ 0c cee cee eee 176% 
Kings County Electric................... 210 
Manhattan Elevated....................05- 147% 
Metropolitan Street Railway............. 139% 
New York & New Jersey Telephone...... 161 


Westinghouse Manufacturing Company.. 206 


The regular quarterly dividend of 1% per cent and a bonus of 1 
per cent will be paid on January 2 to stockholders of record on 
December 20, 1902, by the Commerctal Cable Company. 

The directors of the General Electric Company have declared 
the regular quarterly dividend of $2 per share upon the common 
stock, payable January 15, this for stock of record December 20. 

The directors of the Manhattan Elevated Railway Company have 
declared a quarterly dividend of 1% per cent, payable January 2. 
Notice has been given that a special meeting of the stockholders 
of the company will be held at 195 Broadway, New York city, on 
January 16, 1903, at twelve o'clock noon. At this meeting a propo- 
Sition will be submitted to the stockholders for their sanction, ap- 
proving of an increase in the capital stock of the company from 
$48,000,000 to $60,000,000. 

At the annual meeting of the stockholders of the Metropolitan 
Street Railway Company, which was held last week, the following 
directors were elected: H.H. Vreeland, P. A. B. Widener, Thomas 
Dolan, D. B. Hasbrouck, H. A. Robinson, William Fabnestock, 
DeC. Moorehead and R. W. Meade. 


Boston: Closing. 
American Telephone and Telegraph...... 160 
Edison Electric TIluminating............ 26714 
Massachusetts Electric preferred......... 94 
New England. Telephone................. 137 


Western Telephone & Telegraph preferred 98 


The Boston and Northern Old Colony systems, subcompanies of 
the Massachusetts Electric Company, report gross earnings of 
$5,768,079. This is for the year ended September 30, 1902. The 
gross earnings of three small roads and electric lighting properties 
will bring the total up to about $6,000,000, an increase of about 
$250,000 over the earnings for the previous year.. The Massa- 
chusetts Electric Company has declared a semi-annual dividend of 
2 per cent on its preferred stock, payable January 2. 


Philadel ph tas Closing. 
Electric Company of America............ yl, 
Electric Storage Battery common......... 80 
Electric Storage Battery preferred....... 80 
Philadelphia Electric.........-......e-ee- 814, 
Union: “Traction: cereri eira weg EE 47 


United Gas Improvement.............6. 110% 
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United Gas Improvement and Philadelphia Electric displayed 
absolutely no activity during the week. 

The Union Traction Company has declared a semi-annual divi- 
dend of 2 per cent, payable January 2. 


Chicago: Closing. 
Chicago Edison Light.................... 175 
Chicago Telephone.............. 0. ccccees 156 
Metropolitan Elevated preferred.......... 85 
National Carbon common................. 26 
National Carbon preferred................ 97 
Union Traction common................ 13% 
Union Traction preferred................ 4&5 


Chicago Edison rose to 177 on purchases of 87 shares. The 
company will issue $2,277,000 additional capital stock, the in- 
crease amounting to 30 per cent of the stock now outstanding. 
Stockholders of record January 24, 1903, will have the right of 
subscribing pro rata at par to the new issue. 

The Chicago Telephone Company has declared the regular 
quarterly dividend of 214 per cent, payable January 2 to stock of 
record December 27. 

The Metropolitan West Side Blevated is maintaining its former 
rate of increase in traffic compared with the corresponding rate 
last year. 


NEW INCORPORATIONS. 


OLEAN, N. Y.—Berney Traction Company. $50,000. 
PITTSBURG, PA.—Shadyside Electric Light Company. $15,000. 


MONTAGUE, MISS.—Montague Electric Light and Power Com- 
pany. $2,000. 


MOLINE, ILL.—Moline Power Company. ' Increased from 
$2,400,000 to $3,200,000. 


LEXINGTON, KY.—Blue Grass Traction Company. Increased 
from $10,000 to $35,000. 


MENOMINEE, MICH.—The Menominee Electrical Manufac- 
turing Company. $60,000. 


LOS ANGELES, CAL.—Los Angeles Lighting Company. In- 
creased to $2,500,000. | 


BARABOO, WIS.—Baraboo Lighting Company. $100,000. In- 
corporators: B. H. Strong, George I. McFarland and Daniel Rug- 


gles. 


KITTERY, ME.—The Standard Power Company. $5,000,000. 
President, Hiram Thompson, of Kittery; treasurer, William P. Hue- 
lin, of nittery. 


LINCOLN, NEB.—The Union Telephone Company. $25,000. In- 
corporators: P. F. Murray, J. C. Hass, E. H. Mason, T. Coe Little 
and T. A. Anthony. | 


RIVERSIDE, CAL.—Corona Power and Water Company. $250,- 
000. Incorporators: T. P. Drinkwater, L. R. Curtiss, E. N. Currier, 


W. C. Barth, M. Terpening. 


TRENTON, N. J.—The Salta Light and Trading Company. 
$130,000. Incorporators: Emil J. Oberlaender, Gustave Oberlaender 
and Claus R. von Egloffstein. 


SAN FRANCISCO, CAL.—Richmond Light and Power Com» 
pany. $150,000. - Directors: W. A. Bissell, W. P.. Treat, N. T. 
Messer, E. Schwab and W. C. Webb. 


CANAAN, N. Y.—The Frisbie Street Line Telephone Company. 
Directors: E. P. Jenkins, F. S. Hall, E. H. Cady, A. Lape, R. H. 
Girdler, A. Strump and H. H. Park. 


ONEONTA, N. Y.—Otsego Light, Heat and Power Company. 
$100,000. Directors: Edward C. White and Herbert T. Jennings, 
Mount Vernon; Charles V. D. Peek, New York. 


NORTH BRANCH, MINN.—Maple Leaf Telephone Company. 
$50,000. Incorporators: F. F. Murray, Charles Avery, J. H. Beggs, 
A. V. Plunkett, O. W. Fagerstrom, all of North Branch. 


JERSEY CITY, N. J.—Whatcom County Railway and Light 
Company. $1,050,000. Incorporators: Henry B. Sawyer, Henry G, 
Bradlee, Preston Player, Henry R. Hayes, Alvah R. Todd, Gardiner 
Rodgers, John W. Oakes and John W. Hallowell, all of Boston, and 
Kenneth K. McLaren, of Jersey City. 
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ELECTRIC RAILWAYS. 


GUTHRIE, OKLA.—Active construction work on the South 
McAlester-Haleyville electric line has commenced. It will cost 
$450,000. 


COLUMBUS, OHIO—The Northern Ohio Traction and Light 
Company has been incorporated for the purpose of building an 
electric line from Akron to Cleveland. 


CAMDEN, N. J.—The town council has granted a franchise to 
the Camden & Suburban Railway Company to extend its line from 
West Collingswood to Haddon Heights. 


SHELBYVILLE, IND.—Arrangements are being completed for 
the extension of the Indianapolis, Shelbyville & Southeastern Trac- 
tion Company’s line from this city to Batesville. 


SANTA CRUZ, CAL.—Fred W. Stanton and others have been 
granted a franchise for an electric road from Santa Cruz to Capi- 
tola, and also a franchise to operate a road in this city. 


BATTLE CREEK, MICh.—A company is being organized here 
to build an electric line to St. Mary’s Lake, five miles north of this 
city. The company building the line will also open resort grounds. 


MILWAUKEE, WIS.—Articles of incorporation have been filed 
with the Secretary of State for a company to construct an electric 
line from Green Bay to Manitowoc, by way of Depere and Two 
Rivers. 


HARMONSBURG, PA.—A charter has been granted to the Mead- 
ville, Conneaut Lake & Linesville Electric Railway Company for the 
building and operating of a trolley line between Meadville and 
Linesville, by way of Harmonsburg. 


MARYSVILLE, OHIO—The Toledo, Columbus, Springfield & 
Cincinnati Electric Railway has filed application with the Marys- 
ville council for a franchise through the city. This i3 the line that 
is projected from Toledo to Columbus by way of Lima and Belle- 
fontaine. 


SCHENECTADY, N. Y.—The Oneonta, Cooperstown & Richfield 
Springs Railway Company has filed with the Secretary of State a 
certificate showing that it proposes to extend its route from Oneonta 
to Laurans and Mount Vision; also to Cooperstown and, beginning 
at Oak Creek, to the village of Mohawk. 


FREEPORT, L. I.—The New York & Long Island Traction Com- 
pany has started work on the extension of its line west toward 
Rockville Center, which line will extend to Springfield, where it 
will connect with the trolley running into Jamaica. The company 
expects to have the new route in operation by next May. 


DULUTH, MINN.—The county commissioners have granted a 
franchise to the Missabe General Electric Company to build a line 
traversing the towns of Mesaba, Missabe Mountain, Fayal, Nichols, 
Clinton and Stuntz. It is understood that the first work of the 
company will be at Virginia and chat a line will be run from that 
place to Eveleth. 


DALLAS, TEX.—The Beaumont, Port Neches & Port Arthur 
Electric Railway Company has been organized for the purpose of 
building an electric road from Beaumont to Port Arthur. It is 
stated that the necessary money has all been secured and that the 
only delay will be in the securing of material of every description, 
especially machinery. 


MANKATO, MINN.—U. P. Hord, of Aurora, Ill, and F. G. 
Keator, of Chicago, have asked the council for a franchise for a 
street railway line to run through the streets of the city. They 
are interested in a company which proposes to put in an interurban 
line from Mankato to Kasota and St. Peter, with the view of soon 
extending to St. Paul. 


GREENSBURG, VA.—Newlinsburg and Murraysville capitalists 
have organized a company for the building of a street railway from 
Trafford City to Murraysville. A charter has been applied for, and 
the extension of the line to Apollo and New Kensington is a possi- 
bility. The charter members are Rush D. Hiller, W. S. McClure, 
John Stewart and Calvin Good. 


KOKOMO, IND.—George Marott, of Indianapolis, who a few 
months ago purchased the Kokomo electric light and railway plants, 
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has just completed improvements and track extensions costing 
$100,000 and has plans laid for the expenditure of another $100,000. 
The railway trackage has been more than doubled and the electric 
lighting system greatly improved. 


LANSDALE, PA.—A new trolley line is projected from Spring 
House, Montgomery County, to Dublin, Bucks County, a distance 
of about sixteen miles. It would pass through Montgomery Square, 
Montgomeryville, Colman, Line Lexington and Leidytown. Phila- 
delphia capitalists are now securing the right of way. At Spring 
House it would form a junction with the existing Lehigh traction 
line. 


LOUISVILLE, KY.—At a meeting of the board of directors of 
the Louisville Railway Company, held recently, it was decided to 
build an electric line to Jeffersontown, and ultimately to extend the 
system to various other points in the county, making a large in- 
terurban system. The work on the line to Jeffersontown will begin 
at once, and the company states that it will be in operation within 
six months. | 


» NEWTON, KAN.—The Union Electric Railway and Construc- 
tion Company has applied itor a right of way for an electric line 
through Harvey County, connecting McPherson, Newton, Arkan- 
sas City and intermediate points with Wichita. The road will be 
for both passenger and treight traffic and will, in all probability, 
be extended to other towns. Construction is to be begun as soon 
as possible. 


MARQUETTE, MICH.—It is announced that the remainder of 
the right of way has been secured and that the work of construct- 
ing an electric road between the cities of Marquette and Negaunee 
will be started in the spring. The distance is fifteen miles. The 
line will be financed by a Toledo and Cleveland syndicate, and will 
connect here with the local trolley line and at Negaunee with the 
line running to Ishpeming. l 


: 


PAOLI, IND.—At a special meeting of the town council the New 
Albany, Paoli & French Lick Valley Traction Company received a 
franchise cver the streets of the town. The promoters of this line 
agree to begin operations by June 1, 1903, and to fully complete the 
line by September 1, 1904. All other towns along the proposed 
route, with the exception of New Albany, have granted the com- 
pany similar rights. 


WARSAW, IND.—L. D. Fleming, representing Lagrange and 
Ligonier capitalists, made application to the Warsaw city council 
recently for a franchise for an interurban electric line to connect 
Lagrange and Warsaw and the intervening towns of Ligonier, Syra- 
cuse, Wawasee, Milford and Leesburg. It is reported that the enter- 
prise has been financed and that much of the right of way outside 
of the towns mentioned has been secured. 


SALAMANCA, N. Y.—The Berney Traction Company has been 
organized with a capital ‘of $50,000, the purpose of the company 
being to build and operate an electric road from Salamanca to 
Great Valley. The length of the proposed system is about four 
and one-half miles. Officers have been elected as follows: Presi- 
dent, Andrew Edgett; vice-president, Julius Eloskey; secretary, 
Robert L. Edgett; treasurer, Stephen A. Holbrook, all of Bradford. 


QUINCY, ILL.—Contracts have been signed for the building 
of an interurban electric line from Quincy to Beardstown and from 
Quincy to Niota. At Beardstown, the road will connect with the 
Baltimore & Ohio Southwestern, and at Niota with the Santa Fe 
system. The line to Beardstown will be running by June next. 
Upon the completion of these lines, it is understood that another 
line will be built south through Pike and Calhoun counties to St. 
Louis. 


CINCINNA''I, OHIO—The Cincinnati, Milford & Goshen Trac- 
tion Company and the Cincinnati, Milford & Loveland Traction 
Company have been merged under the title of the Milford, Love- 
land & Goshen Traction Company with a capital of $850,000... The 
construction of the road to Milford will begin at once, and later 
branches will be built to both Loveland and Goshen. Still later, 
extensions will be built to Washington C. H., Wilmington, Blan- 
chester, Chillicothe and other near-by towns. The contract for the 
line to Milford has been let, and calls for the completion of the 
work within nine months. 
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PERSONAL MENTION. 


MR. D. B. DEAN, of the John G. Brill Company, Philadelphia, 
was a New York visitor last week. 

MR. R. L. DUNN, electrical and mining engineer, of San Fran- 
cisco, is visiting in the East, a guest of the Imperial Hotel. 

MR. WILLIAM B. G. ALLEN has resigned from his association 
with the American Vitrified Conduit Company. Mr. Allen was 
secretary and treasurer of this company. 

MR. WILLIAM J. CLARKE, London, England, manager of the 
foreign sales department of the General Electric Company, is re- 
newing old friendships in the United States. 


MR. IRVING B. SMITH, secretary and treasurer of the Wirt 
Electric Company, Philadelphia, paid a visit of several days’ dura- 
tion to the home office at Philadelphia. Mr. Smith is now back at 
his New York headquarters, 180 Broadway. 


MR. ARTHUR STANLEY RIGGS, a former member of the staff 
of the ELEcTRICAL REVIEW, is now editor of The Daily Bulletin at 
Manila, P. I. Mr. Riggs writes that the work is very interesting 
and that our new dominion in the Orient “is a great country.” 


MR. STEPHEN V. MORRIN, formerly of the Climax Boiler Com- 
pany, of Brooklyn, N. Y., and more recently identified with the manu- 
facture of this boiler in England, has returned to New York and will 
make this city his future home. Mr. Morrin has a wide experience 
in boiler manufacture. 

MR. JOSEPH E. MONTAGUE, Chicago, has accepted an offer 
to become manager of a local lighting and power plant at Niagara 
Falls, N. Y. He enters upon his new duties about the middle of 
December. Mr. Montague has been identified for a number of 
years with the Chicago Edison Company, and during this time 
has made a wide acquaintance. 5 ý 

MESSRS. C. H. MACKAY, president, and George G. Ward, vice- 


president, of the Commercial Cable Company, and W. H. Baker and 


E. C. Bradley, vice-presidents of the Postal Telegraph Company, left 
New York city last week for San Francisco to see the beginning 
of the laying of the new Pacific cable to connect this country with 
the Hawaiian and Philippine Islands. 

MR. FRANK C. MASON, superintendent of police telegraph, 
Brooklyn Borough, New York, is the owner of a fine old homestead 
near Utica, N. Y., where he was born. Mr. Mason and family intend 
to spend their summers on this farm, which is known as “Glen 
Alex,” named after Mr. Mason’s father. The house, stables and 
grounds are to be lighted by electricity. 

MR. FRANCK Z. MAGUIRE, of Maguire & Baucus, London, a 
former New Yorker, has taken up his residence in London and 
spends a portion of his time each year in Berlin and St. Peters- 
burg. His firm, which is composed of himself, Joseph D. Baucus 
and James F. Cummings, represents a number of American houses 
including the Bridgeport Brass Company. 

MR. E. CUTHBERT PLATT, one of the directors of the Sprague 
Electric Company, and the treasurer of the Commercial Cable Com- 
pany, has been bereaved through the death of his daughter, Miss 
Edith Hunter Platt. Miss Platt was nineteen years of age, and 
had been tendered a coming-out party at her residence in Brook- 
lyn on the evening of December 6. During the night she suffered 
from an attack of heart failure and died before aid could be 
secured. 

MR. H. D. CRITCHFIELD, who has been for some time general 
counsel for the Federal Telephone Company, of Cleveland, 
has resigned to accept a position with the Automatic Tele- 
phone Company, of Chicago. Mr. Critchfield has been very promi- 
nent in the independent telephone field in Ohio and the central 
west. He is president of the Ohio Independent Telephone Asso- 
ciation, and is closely identified with independent interests of the 
national organization. 

LEGAL NOTE. 

SUIT BROUGHT FOR INFRINGEMENT ON TRANSMITTER 
AND HOOK-SWITCH—The Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill., has brought suit against the American Electric 
Telephone Company, also of Chicago, for infringement of patent 
No. 687,499, dated November 26, 1901, granted to William W. Dean 
for a telephone transmitter; and also on patent No. 704,697, dated 
July 15, 1902, granted to William W. Dean for a switch-hook. The 
company has also brought suit on the same transmitter patent 
against the International Telephone Manufacturing Company, of 
Chicago. These patents relate to the well-known Kellogg apparatus. 
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J. HOLT GATES & COMPANY, contracting engineers, Chicago, 
111., have removed their offices to 927 Monadnock Building, where 
they will continue the business of complete installations of electric 
and steam plants. 


THE EMPIRE MANUFACTURING COMPANY, Franklinville, 
N. Y., has recently purchased the Citizens’ Electric Light Com- 
pany’s plant, and intends to install a 100-horse-power engine and a 
1,000-incandescent-lamp dynamo. This company will be pleased to 
receive pamphlets, catalogues and descriptive circulars from manu- 
facturers of electrical apparatus. 


THE DE LA VERGNE REFRIGERATING MACHINE COM- 
PANY, New York city, is the sole licensee for the United States of 
the Koerting double-acting, two-cycle gas engine. This gas engine 
has been pronounced by experts to be meeting all the requirements 
of practice in proper mechanical operation. The engine is made 
particularly in large units, and is claimed to have a high thermal 
efficiency. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
makes a specialty of graphite facings for moulding work. These 
facings are made in a variety of forms for different classes of work. 
The different practices in vogue in various foundries and the con- 
dition of the work to which the facings are to be applied are care- 
fully studied, and the graphite best suited for a particular service 
is carefully selected. 


THE MECHANICAL BOILER CLEANER COMPANY, manu- 
facturer of the Garrigus mechanical boiler cleaner, has just secured 


an order for eleven cleaners from, the Milwaukee Electric Railway 


and Light Company. This is the fourth consecutive order from 
this company, and is a favorable indication of the merits of the 
apparatus. Mr. W. R. Mason is the sales manager for the company 
with offices at 413 Western Union Building, Chicago. 


N. MARSHALL, assignor to the Marshall-Sanders Company, 
was granted a patent on November 25 for a knife switch with an 
aligning groove into which the contacts are drawn. This patent 
is the basis of the well-known Marshall-Sanders baby knife switches 
and covers all forms of switches having the contacts aligned by 
grooves in the base or equivalent construction. The Marshall-Sand- 
ers Company is now filling large and continuous orders for these 
Switches. T 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., selling 
agent for the Guttmann alternating-current wattmeter, states that 
although it is shipping hundreds of these meters every week, owing 
to the increased facilities at the factory it is able to keep up with 
its orders and make prompt deliveries. The company is recommend- 
ing Packard sign lamps for decorative purposes. This is the season 
for this type of lamp, and the company is prepared to make quick 
shipments. i 


THE FORT WAYNE ELECTRIC WORK9Đ, Fort Wayne, Ind., 
is illustrating in its latest bulletins the “Wood” systems of primary 
fuse boxes, mast arms and the B. & B. commutator truing device. 
This truing device is carefully described in bulletin No. 1,038, 
which will be sent upon request to any one who has not yet re- 
ceived a copy.. The December panel calendar is in the char- 
acteristic Fort Wayne style and adorned with illustrations of di- 
rect-current series, direct-current, 110-volt, alternating-current, 
104-volt, and power circuit arc lamps. 


THE NEBRASKA ELECTRIC AND FIXTURE COMPANY, 


` Omaha, bas been formed with Messrs. A. G. Munro, E. J. Sullivan 


and Paul Horbach constituting the organization. Mr. Munro was 
formerly with the General Electric Company at Chicago, and has a 
wide acquaintance in the electrical ficld of the West, and Mr. Sullivan 
and Mr. Horbach are both well-known citizens of Omaha, It is their 
intention to establish a first-class electrical supply house in Omaha, 
which is the centre of a Jarge and growing electrical territory. The 
standing and abijdty of the gentlemen forming the company assure its 
success. 

THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa., has recently closed a contract with the Oakland Tran- 
sit Consolidated located at Oakland, Cal., for the installation of a 
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battery of chloride accumulators to Le used on its railway system. 
The battery consists of 264 cells, having a capacity of 550 kilowatts, 
and, in connection with a booster, is to be installed at the centre of 
distribution of the system, about two and one-half miles from the 
generating station. It is to be used to reduce the amount of feeders 


otherwise necessary and to regulate the fluctuations of load on the 
generators at the power-house. 


THE QUEEN COMPANY, Philadelphia and New York, makes a 
specialty of the Queen self-regulating X-ray tube. This company has 
recently published a book which describes and illustrates in detail 
the functions and workings of an X-ray apparatus. In addition to 
a number of shadowgraphs made with the Queen apparatus, a 
number of colored plates are given, which show the X-ray tube 
operating properly, with the current running in the wrong direc- 
tion, operating with a low vacuum, and the appearance of the light 
when the bulb is punctured or cracked. This book is of great 


value, and the company is to be congratulated upon the complete- 
ness of its description of this apparatus. 


THE FRINK SYSTEM OF LIGHTING show windows and store 
interiors by special reflectors continues to prove its value. The 
manufacturer, I. P. Frink, 551 Pearl street, New York, states that 
some of its more recent orders were from the following: Max 
Weill & Company, St. Louis, Mo.; Smith, Gray & Company, Brook- 
lyn; Hecht’s stores, Baltimore; Segelbaum & Company, Braddock, 
Pa.; Parker, Bridget & Company, Washington, D. C.; J. Keller & 
Company, Kendalisville, Ind.; G. B. French Company, Portsmouth, 
N. H.; Goldsmith Brothers, Easton, Pa.; Woodward & Lathrop, 
Washington, D. C.; Gerardi Mercantile Company, Trinidad, Col.; 


L. Bamberger & Company, Newark, N. J., and N. Snellenburg & 
Company, Philadelphia, Pa. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. 
Louis, Mo., has recently published two attractive catalogues of 
seasonable articles. One of these illustrates a very complete line 
of electrical toys and small motors and dynamos. While these are 
toys, they are perfect miniature reproductions of large apparatus, 
and are stated to be mechanically and electrically perfect in every 
way. There has been an increased demand for this catalogue, and 
the line of material illustrated is becoming very popular. A new 
catalogue has also been issued on miniature incandescent lamps 
and fittings, showing an especially attractive line of socketless 
series lamps which can be used to great advantage in decorating 


rooms and trees for Christmas. These catalogues are mailed upon 
application. 


THE WESTERN ELECTRIC COMPANY, Chicago, 111., which is 
now the western selling agent for the house goods specialties manu- 
factured by Edwards & Company, of New York, is carrying a stock 
in Chicago of all the more important items. The line of burglar 
alarm springs, door openers and watchmen’s clocks is well known, 
and to these specialties have been added automobile bells, monitor 
bells and electric light door switches. The Western Electric Com- 
pany is sending out two attractive circular letters—one announc- 
ing this agency, and the other calling attention to the new type 
“Sunbeam” lamp. These lamps are furnished in all efficiencies and 
voltages and are claimed to have long life, uniform brilliancy and 
even current consumption. Full information will be sent to any 
one interested in either of these lines upon request. 


“THE TWENTIETH CENTURY LIMITED” DAILY—This is 
the latest addition to the Lake Shore service over the Lake Shore & 
Michigan Southern Railway. This train leaves Chicago at 
12.30 P. M., arriving in New York at 9.30 a. M., and over the New 
York Central tracks leaves New York daily at 2.45 r. mM., arriving 
in Chicago at 9.45 a. M. The use of the Twentieth Century Limited 
not only affords a full half day for business in Chicago, but by 
reason of the time of its arrival in New York gives an entire day 
for business in that city. The equipment is complete throughout, 
and comprises two drawing-room sleeping cars, one eight-stateroom 
sleeping and observation car, and a combined buffet, smoker and 
baggage car, Chicago to New York; sleeping car, Cincinnati, via 
Big Four route to New York, and a dining car from Chicago to 
Ashtabula and Albany to New York, serving luncheon, dinner and 
breakfa’t. The train is lighted and ventilated by electric lights and 
fans. In addition to the lights for illumination, each section has 
a reading lamp, and there are side lamps in the buffet and observa- 
tion cars, and over each table in the dining cars. 
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THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
included among its shipments of engine-type generators for the 
month of November, one 400-kilowatt for the Stevens Girard 
Building, Philadelphia, Pa.; one 100-kilowatt, one 125-kilowatt for 
the Missouri Pacific Railway, St. Louis, Mo.; two 150-kilowatt for 
the Pennsylvania Malleable Company, McKees Rocks, Pa.; one 200- 
kilowatt for J. L. Mitchell, Philadelphia, Pa.; two 50-kilowatt for 
the Liveright & Greenwald Building, Philadelphia, Pa.; two 100- 
kilowatt for the McClintic-Marshall Construction Company, Potts- 
town, Pa.; one 300-kilowatt for the Grand Crossing Tack Company, 
Chicago, Ill.; one 400-kilowatt for the Lake Construction Com- 
pany, Erie County, Pa.; one 250-kilowatt for the Wilming- 
ton City Electric Company, Wilmington, Del.; one 225-kilowatt for 
the Pine Bluff & Western Railway, Pine Bluff, Ark.; two 150-kilo- 
watt, one 200-kilowatt, one 75-kilowatt for the Woodward & Lathrop 
Building, Washington, D. C. The company reports that its new mill 
building is now being occupied, enlarging the floor space by 60,000 


square feet, giving increased facilities for prompt deliveries on 
large orders. 


THE STANDARD VITRIFIED CONDUIT COMPANY, 39 and 41 
Cortlandt street, New York city, is meeting with great success 
throughout the country in placing orders for its multiple duct con- 
duit with patented steel key connection. This construction of con- 
duit has received the universal endorsement of many of the largest 
corporations in the electrical trade. The company states that it is 
now working on contracts for some of the largest propositions in 
hand to-day, and the advantages which it has for prompt shipment 
have enabled it to book many large orders for export for under- 
ground work. This company’s factories are among the largest in 
the world devoted entirely to the manufacture of all styles of 
multiple and single-duct conduit. The Bell Telephone Company 
and many of the large independent telephone interests have placed 
orders with the company. The company is about to issue a very 
complete illustrated catalogue, and states that after January 1 it 
will be in a position to supply sufficient conduit to meet the entire 
demands of the United States. In addition to the booking of orders 
for conduit work exclusively, the company is working on several 


large propositions in connection with railway construction, supply- 
ing its “Manhattan” third-rail insulator. 


THE STANDARD UNDERGROUND CABLE COMPANY has 
about completed the erection of one of the largest and most modern 
plants in this country for rolling copper rods, drawing all sizes and 
shapes of bare wire, and insulating weatuer-proof wires and cables. 
This plant is an addition to the large underground cable factory 
and rubber insulated wire and cable factory at Perth Amboy, N. J. 
The rod mill was started successfully on November 25 and the 
wire mill was in full operation on December 1. The com- 
pany is now prepared to furnish bare rods and wire in 
any quantity, the capacity of the rod mill being 3,000,000 pounds 
per month and the wire mill 2,000,000 pounds, single turn. The 
weather-proof factory will be in full operation by February 1, 1903, 
with a capacity of 500,000 pounds of wire and cables per month. 
working single turn. The sales department staff has been largely 
added to, on account of this new departure and the general increase 
of business. The general sales department with headquarters in 
Pittsburg, together with the branch office managers at New York. 
Philadelphia and Chicago, remains the same. Mr. A. B. Saurman, 
who has represented the company in soston for the past few years, 
goes to San Francisco, where he is associated with Mr. C. F. Sloane, 
the Pacific coast sales agent of the company, Mr. Saurman devot- 
ing his attention exclusively to the interest of the company on the 
coast. The Boston office is now in charge of Mr. Frank Clarke 
Cosby, formerly the company’s representative in St. Louis, and lat- 
terly connected with the sales department of the Westinghouse 
Electric and Manufacturing Company in New York city. The New 
York office force is augmented by the presence of Mr. H. P. Kim- 
ball, formerly with the Williamsport Electric Company. Mr. R. M. 
Hirst, for several years connected with the Philadelphia office, will 
devote most of his time to the trade in the territory covered by the 
Philadelphia office. The Pittsburg office will have two men con- 
stantly on the road, Mr. A. A. Anderson, who has been with that 
office for several years, and Mr. McBride, formerly with the Pitts- 
burg Reduction Company. Mr. J. R. Wiley, at the Chicago office, will 


be assisted by Mr. E. J. Pietzcker, formerly with the American Steel 
and Wire Company. 
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ENGINEERING. 


In an address recently delivered before 
the Engineers’ Club, in Philadelphia, Mr. 
Charles F. Scott made an able plea for 
closer cooperation between the various 
engineering societies. 

This suggestion is worthy of careful 
The day 
is- past when petty jealousies should be 


consideration by all engineers. 


allowed to interfere with the common in- 
All members 
of these societies are primarily engineers. 


terests of the profession. 


They are specialists in being mechanical 
or electrical engineers, as well as special- 
ists in their own branches of engineering. 
Let us all work together for the common 
cause, for in this way far more can be ac- 
cOmplished than by single efforts. 

Mr. Scott drew an attractive picture of 
a large engineering building in the me- 
tropolis, owned and used by all the en- 


gineering societies. Would not such a 
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building prove the most practical means 
of bringing in closer touch all engineers? 
And since at this time several of these 
societies are without adequate homes, this 
would seem to be a good time to take some 
action in this matter. | 

The value of technical training is no 
longer questioned, and engineers are to- 
day often sought for the most important 
positions. This will undoubtedly be more 
frequently the case in the future; so let 
us all work together for the common cause 
and make the years to come the age of 
engineering. 

WIRELESS TELEGRAPH PATENTS. 

On another page of this issue will be 
found a brief digest of the series of very 
inportant patents in wireless telegraphy 
which have just been issued to Mr. John 
Stone Stone. These patents are very broad 
and cover the method and apparatus for 
a system of selected wireless telegraphy 
which, we are informed, has been put to 
very severe tests. | 

The system consists in producing at the 
station 


transmitting simple harmonic 


electromagnetic waves. The receiving 
station is tuned to receive waves of only 
one particular frequency. This is an evi- 
dent solution of the problem of prevent- 
ing 
which many inventors have been working. 


interference between stations for 

Mr. Stone states that his experiments 
have shown conclusively that a difference 
of ten per cent in frequency in the waves 
received will determine completely 
whether or not they shall operate the re- 
ceiver. ‘These experiments were carried 
out in the neighborhood of two active 
trolley lines, but these in no way inter- 
fered with the operation of the stations. 

The issue of these patents covering 
broadly a system of wireless telegraphy 
to an American inventor will doubtless 
be of much interest at this time when so 


much is being claimed for other systems. 
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THE TELEPHONE. 

“What did you say his address was?” 
“Oh, I don’t know; look in the telephone 
book.” Such is the new order of things. 
Verily, we have become slaves of the tele- 
We start from the ground 
and build a sky-scraper. . Every floor is 


phone habit. 


in telephonic communication with the of- 
fices of the supervising architect. We dig 
a hole in the ground and we tunnel a 
subway under the streets of the city, and 
at every step we carry a telephone outfit 
with us into the bowels of the earth. We 
go to the opera or we see a play, and we 
leave our card and seat number in the box 
office. Our barber has a telephone, for in 
this day we must annihilate distance and 
eliminate mischance of prompt communi- 
cation. No matter where a man’s place 
of business may be, we want to talk to 
him, and we want to talk to him at once. 
If he has no telephone we wire him and 
ask him to call us up that we may talk 
to him. We do not care to write, and if 
we can not see him personally, we talk to 
him by the medium of the telephone cir- 
cuit. We can not bear to have any one 
separated from us by more than the 
breadth of the switch-hook. What was 
once the terror of nervous people has now 
become an absolute necessity to keep 
them in an orderly frame of mind. The 
boy going to school knows how to use the 
telephone as well as his father, and the 
matron seldom thinks of stepping to the 
store when she can do her ordering over 
the wire. 

There is not a large building being 
erected to-day, but proper specifications 
are made out for the accommodation of 
telephone circuits. In office buildings a 
central exchange is a common feature, 
and the modern hotels and apartment 
houses are advertising their telephone 
inducement to modern 


service as an 


patronage. The business man, sitting in 
his office, is protected from the conversa- 


tion of the bore and time-taking unneces- 
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sary calls by the angel who presides over 
the switchboard. 

We have seen a mighty improvement 
in telephone service, and if we are to 
believe all that the manufacturers tell us 
we are yet to have better things. All this 
is timely and of especial interest anent 
the remarkable gathering in Chicago last 
week. 

If there is any one thing which has 
been significant in this latest gathering 
of telephone men, it is the great change 
in sentiment which characterizes the atti- 
tude of the two factors in telephone oper- 
ation. There was a time when the inde- 
pendent found the greatest relief in vio- 
lently attacking the policies of the old- 
line company, and vice versa, the old-line 
company apparently taking a delight in 
predicting seasonable ruin and discom- 
fiture for its ambitious offspring. How- 
ever drastic have been the measures which 
these dominant principles of commercial 
development of telephony have hurled one 
‘against the other, they are both here to- 
day in a stronger position than ever. In 
spite of lower rates and promiscuous 
service on the part of early independents, 
the Bell company has now more subscrib- 
ers than ever before, and the ratio of its 
gain in recent years is such as to occasion 
more than a passing remark. The inde- 
pendent exchange, on the other hand, 
lacking experience and, in many cases, 
badly managed, has thrived, and to-day 
there are under independent management 
some of the best equipped and best man- 
aged profit making exchanges. To-day 
the independent exchange is and ought 
to be a centre where-can be expected the 
highest class of service. Profiting by the 
experience of men who have made 
telephony a life-long study, the apparatus 
which they may secure has been brought 
to a high grade. They have their 
choice of a score of manufacturers whose 
sole aim is to produce apparatus which 
shall be an improvement over everything 
Instead of in- 
dulging in a vicious criticism of policy, 


which has gone before. 


the independent exchange manager of to- 
day studies what new phase of service he 
can offer to his patrons which will form 
an inducement for them to talk over his 
lines. A more efficient piece of apparatus 
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lets him give better service, and he im- 
mediately adapts his work to some new 
No matter what the cost has 
been to either the old-line company or 
the independent, the public has received 
the benefit of their competition. 

We are living next door to a decision 
in the Berliner patent case. The Carty 
bridging bell patents are in equity, and 


condition. 


a decision is expected during the winter. 
The other case of importance to telephone 
interests is the Barrett patent, and we 
may expect soon to see a general clearing 
up of these cases and a truer realization 
of the real conditions of commercial tele- 
phony. 

The independent telephone companics 
have made probably more substantial 
progress in the year just closing than for 
a considerable prior period. It is easy to 
remember the time when a dozen or 60 of 
small capitalists would get together, con- 
nect up eight or ten miles of wire on 
fence posts, operate probably a score of 
telephones, and call it an exchange. Dur- 
ing the year just closing there has been 
a very great decrease in the number of 
exchanges established. At the same time, 
there has been a remarkable increase in 
the number of telephones connected up. 
This means that the larger cities are be- 
ing invaded and the smaller plants are 
being brought in and merged with the 
larger corporations. While there has 
been considerable talk of the great de- 
velopment which has been going on in 
the Middle West, particularly in Ohio, 
Indiana and Iowa, there has been con- 
siderable done in points other than these. 
Pennsylvania has been booming along in 
fine style, the Philadelphia exchange be- 
ing a model of its kind. Texas is being 
equipped with some of the longest inde- 
pendent lines that we know of, and, jump- 
ing clear to the Pacific coast, the Los 
Angeles exchange, which is about to be 
put in operation, is one of the most mod- 
ern exchanges which has yet been 
equipped. Another large city where an 
independent exchange is almost ready for 
operation is Buffalo, N. Y. 

A feature of decided importance, ‘and 
which is to-day demanding more atten- 
tion than ever before, is the automatic ex- 
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change. What we might term the “trial 
horse” companies at Fall River and New 
Bedford, Mas., are working right along, 
and, it is announced, are giving excellent 
service. A corporation is building an ex- 
tensive system in Chicago, and here, 
it is claimed, automatic service will 
be given that will discount in every detail 
the completeness which we now secure 
from manual operation. Exchanges of 
this type have been ordered for Columbus 
and Dayton, Ohio, and leaving our own 
shores, distinct advances have been made 
for this class of service in Germany, and 
France is the most recent to take the mat- 
ter up seriously. 

The matter of a reduction in rates hae 
received an almost complete quietus dur- 
ing the year. Several of the independent 
companies have flatly increased the rates 


which they established for their initial 


service, and, where it has been necessary, 
have requested their governing boards to 
allow them to so amend their charters 
that they might charge more for service 
given. i 

The improvement, then, which we may 
expect in telephony in the future will 
largely lie along the possibilities of auto- 
matic service and the increasing efficiency 
of switchboard practice. There is not 
much likelihood of the cost of operation 
becoming cheaper, although as the days 
go by the circuits are being made better 
and stronger, and the depreciation 
charges in this direction will necessarily 
hecome less. 

In conclusion, with the betterment of 
apparatus and the eliminating of every 
objectionable feature as it appears, the 
length of circuit over which intelligible 
articulation can be produced is of the 
highest importance. The cable line be- 
ing laid between Brussels and London 
affords an opportunity for learning a 
great deal about long-distance communi- 
cation, and the most recent news of in- 
terest to the telephone world, to the effect 
that a large German corporation had ac- 
quired the use of the Pupin patents and 
intended making conclusive tests, holds 
out the happy thought that before long 
we may be able to talk as far as we can 


telegraph in a single relay. 


December 20, 1902 


THE UNDERWRITERS’ ELECTRIC 


MEETING. 

The progress of events has been exem- 
plified during the last week by the meet- 
ing in New York on Tuesday and 
Wednesday, December 9 and 10, of the 
annual convention of the Underwriters’ 
National Electric Association, which is 
the representative of the National Board 
of Fire Underwriters on matters pertain- 
ing to the relations of electricity to in- 
surance. 

As insurance is a representation of 
property interests, so the devotion of this 
branch of insurance to the subject of elec- 
tricity indicates the importance of applied 
electricity as a financial proposition, and 
it also reveals the broad scope of under- 
writing at the present day. 

The old time method of insurance was 


a clerical craft, charging all that the 


traffic would stand, as a means of guess- 
ing the risk; now it is a recognized pro- 
fession, calling to its service the highest 
technical skill in measuring the risk and 
encouraging the assured to minimize the 
hazard. 

In years agone, the rate was fixed like 
the laws of the Medes and Persians; now 
the recognition of the measures of pro- 
tection and care enables the assured to fix 
his insurance premium, in great measure, 
by the amount which he is willing to ex- 
pend for defence against fire, and this ex- 
penditure is proverbially a good invest- 
ment. , 

This 
heralding, and after two days of assidu- 
ous labor adjourned without public chron- 
icle, and while it would be unfeasible at 
this time for a journal to give a report in 
detail of its work, yet a résumé of the 
functions of this convention may pertain 


convention assembled without 


to the interests of our readers. 

The purpose of these underwriters’ 
electrical rules is a bold stroke, compris- 
ing as they do specifications bearing upon 
the construction, installation and opera- 
tion of the whole range of commercial 
electrical apparatus. 

There are indeed differences of degree 
in which these matters are considered, 
and it is explained that the cause of the 
apparent inconsistency is due to the rela- 
tion which these details bear to the fire 
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hazard, but there is enough specified in 
every branch to influence the greatest de- 
tail. 

The impression which this convention 
first gave to a spectator was the desire to 
amend the rules in order that they should 
conform to the progress of commercial 
electricity; and, secondly, the concentra- 
tion of observation and experience which 
the members furnished upon the points 
at issue. Clause after clause of existing 
rules was taken up and considered in the 
light of present conditions, and whether 
amendments were deemed necessary or 
not, the work proceeded in the light of the 
needs of existing conditions, free from 
any impediment of precedent. 

This system of electmcal rules began 
with a short circular twenty-one years 
ago, and they have grown, as have all other 
matters electrical, until they have ex- 
panded into a manual of nearly a hundred 
pages, and one of the alleged difficulties 
in these extensive rules has been the dif- 
ference in the interpretation of the same 
clauses by different persons. These rules 
have great influence in shaping matters 


within their scope, and yet they are with-. 


They 
represent a consensus of expert opinion, 
but this is followed by the rate-making 
authorities and compliance is rendered 


out professed executive authority. 


cheaper through the acts of this secondary 
source of power. 

It is of great importance to individual 
manufacturers whether a clause shall 
make or break certain forms of subsidiary 
apparatus, and it is important that this 
power should be used in the most con- 
servative manner. Without reciting the 
history of the numerous rules codified by 
various sources during the last twenty- 
one years, the present form is based upon 
the one prepared by the National Con- 
ference on Standard Electrical Rules, 
which was organized in New York—in 
March, 1896—by representatives of elec- 
trical manufacturing and operating in- 
terests and technical electrical organiza- 
tions. 

Their code was adopted by the Under- 
writers’ National 
and the subsequent meetings of the latter 
body have been largely devoted to amend- 
ments to keep pace with the progress of 


Electric Association, 
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the art, and it is therefore but natural 
that these meetings should be largely de- 
voted to detail, and this phase of the work 
has increased to such an extent as to in- 
spire the frequent query whether the 
function is not extending largely to detail 
rather than results, and to that extent 
affording grounds for the allegation that 
the original spirit of the code is becom- 
ing merged in this growth of detail. 

This feature was brought to the atten- 
tion of the convention in a forcible man- 
ner by the committee of the National 
Electrical Contractors’ Association, which 
presented some criticisms upon the rules 
and the local differences of their enforce- 
ment, and their request for a board of 
appeal in cases of dispute between con- 
tractors and inspectors in the installation 
of electrical apparatus was granted by the 
convention. 

As long as the underwriters’ rules are 
equitably drawn with a view of establish- 
ing conditions of safety, and enforced in 
a uniform manner, they will continue to 
be an advantage to electrical interests, 
especially in providing standards of con- 
struction for installations. 

The conditions of generators, motors 
and lamps are controlled by methods of 
manufacture which naturally standardize 
themselves according to the organization 
of various establishments, but the meth- 
ods of installation and the subsidiary ap- 
paratus used for the control of the cir- 
cuits require careful consideration to re- 
duce to a system. In this work the un- 
derwriters have a large laboratory at Chi- 
cago where tests of electrical apparatus 
are made for the investigation of the 
merits of devices and methods. 


The purpose of the whole movement of 
the underwriters’ electrical rules is to im- 
prove standards, and in the measure 
that it is intelligently and equitably con- 
ducted so far should it be sustained by 
all electrical interests. 

These rules have accomplished much in 
the past as a means by which the various 
improvements initiated by the electrical 
manufacturing industries have been en- 
dorsed and submitted to the patrons with 
the approval of a disinterested source. 

In this manner may the work continue 
by which the standards shall be uplifted 
and everything possible done to increase 
the solidarity of electrical installations. 
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HIGH TEMPERATURE ELECTROCHEM- 
ISTRY—NOTES ON EXPERIMENTAL 
AND TECHNICAL ELECTRIC. FUR- 
NACES.! 


BY R. S. HUTTON AND J. E. PETAVEL. 


Although a few pioneers like Siemens 
and’ Cowles foresaw the importance of 
the application of the electric fur- 
nace to chemical problems, it is only 
within the last ten years that most 
of the important processes have been 
developed. With the discovery of cal- 
cium carbide in 1892, the commercial 
possibilities of making use of the extreme 
temperature produced in the electric arc 
eeem to have first forcibly impressed 
themselves both on the chemist and en- 
gineer, and the demands for power thus 
created brought into existence all over the 
world large generating plants, of which 
Niagara is a typical instance. In the 
early days Cowles found great difficulty 
in obtaining an electric plant of sufficient 
power for his purposes, but soon the 
electrical engineer, realizing the nature of 
the demands made upon him, was fully 
able to cope with them. The provision of 
cheap power has in turn reacted in 
stimulating the development of many 
new chemical industries. 

The magnitude of the present develop- 


ment of electric power for chemical pur- | 


poses is clearly brought out in the statis- 
tics published by Swan.? The very small 
progress of electrochemistry here as com- 
pared with other countries is usually ex- 
plained by invoking the well-worn excuse 
that comparatively little water power 1s 
available in Great Britain. This subject 
is worthy of much closer attention than 
has been given to it in the past. In the 
first place it is well to remember that in 
a great number of cases the cost of power 
is only a small percentage of the prime 
cost of the manufactured material. Again, 
the water power is frequently most in- 
accessibly situated, thus raising very con- 
siderably the cost in freight on raw mate- 


rial and finished product.4 Owing to the. 


improved efficiency of the steam engine, 
and to the huge progress made recently in 
the application of the gas engine to large 
powers, the cost of energy derived from 
coal is daily becoming less,5 and is al- 
ready capable of competing successfully 
with the less favorably situated water 
powers. 


1 Paper read at meeting of Manchester Section of the 
British Institution of Electrical Engineers, November 
25, 1902. 

2? Crompton, British Assoc. Reports, p. 809, 1888, 

3 Journal Soc. Chem. Industry, vol. 20, . 662-676 
1901. See also Borchers, Die hilektrochentie auf der 
Weltausstellung in Paris, 1900. Hallea. S. 


‘Report of Arrhenius to Swedish Government, see 
Electrician. 


58 Humphrey, Proc. Inst. Mech. Engineers. 1901, pts. i 
and il, p. 41; Brit. Assoc., Sec. G , Belfast. 1902, P 
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There is, indeed, no valid reason why 
many of the electrochemical industries 
should not be a success in this country. 
As will be seen later, a considerable num- 
ber of electric furnace products are ab- 
sorbed directly by the iron and steel in- 
dustries, which themeelves in this country 
are probably the most favorably situated 
for obtaining cheap power. The manufac- 
ture of the alloys of the rarer metals, 
either in direct connection with some ex- 
isting steel works, or at any rate in these 
districts, should offer every economical 
advantage; moreover, in these cases the 
raw product forms a very large propor- 
tion of the total cost. Much has been 
written of the future which has been 
opened up by the application of producer 
and blast furnace gases,! but if we were 
to consecrate our whole time to the im- 
portance of this subject in its bearings on 


Regulating Resistance. 
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Fie, 1.—DIAGRAM OF REGULATING RESISTANCE 
FOR ELECTRIC FURNACES. 

Frames A, B, C are manganin wire resistances, and 
together with the corresponding switches are mounted on 
a stand fitted with rollers. The other frames consist of 
German silver tubes fixed permanently to the wall and 
provided with a water circulation. D is made of 34-inch 
tubes about 4 feet long, and 0.025 inch thick, E and F of 
\4-inch tubes 8 feet long and 0.03-inch thick, while G is 
of 14-inch tubes 644 feet long and 0.02 inch thick. 
the electrochemical industry, we could 
hardly do it justice. We will, therefore, 
pass directly, first to the consideration of 
the subject in its experimental stage, and 
then follow it in some of its commercial 
applications. 


PART I. 
EXPERIMENTAL EQUIPMENT. 

In considering the equipment of a 
laboratory for experimental work in clec- 
trometallurgy, the point of utmost impor- 
tance should be, in the first place, to pro- 
vide power to enable the experiments to 
be carried out on a reasonably large scale. 


1 Bryan Donkin, Min. and Proc. Instit. Civil Engineers, 
vol. 148, pp. 1-55, 1902. 
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The actual magnitude of the power equip- 
ment must be regulated by two principles. 
It is very desirable that the experiments, 
though not on a scale directly comparable 
with the commercial process, should, 
nevertheless, be of sufficient magnitude to 
furnish reliable practical data. On the 
other hand, as the question of cost has un- 
fortunately to be considered, it is necessary 
to keep the equipment within certain 
limits, so that any given experiment can 
be repeated frequently under all possible 
conditions. Such work will supply not 
only valuable scientific information, but 
also the necessary data for practical ap- 
plication. Having said this much with 
regard to the scale of work, let us con- 
sider what should be the main points 
governing the choice of equipment. As 
we shall see later, the variety of different 
forms of electric furnaces which have 
been proposed or used is extremely great, 
and it would be altogether impossible to 
provide in any laboratory, however large 
or wealthy, even the most important of 
these. With regard to the generating 
plant the same may be said. In commer- 
cial work we find conditions varying from 
the 15,000-volt nitric acid plant down to 
the four or five volts required by the zine 
or aluminum processes; from the con- 
tinuous current used in all the electro- 
lytic work to the monophase or multi- 
phase alternating current employed in the 
purely electrothermal reactions. Our ob- 
ject, therefore, must be not to establish a 
limited number of definite examples, but 
to obtain an equipment. extremely flexi- 
ble so that without serious expense any 
of the conditions required by such work 
may be obtained. It is unfortunately 
rarely possible to turn an ideal into a 
concrete fact; the development of the 
laboratory must necessarily be gradual, 
each year bringing alterations and im- 
provements. Nevertheless, a description 
of the actual equipment of the electro- 
chemical laboratory of Owens College 
may be of some value to those interested 
in the subject either from a commercial 
or theoretical point of view. The motive 
power at present available is rather in- 
sufficient, but hopes are entertained that 
it may before long be increased. It con- 
sists of a gas engine and motor which can 
be coupled on to the same driving shaft, 
and together are capable of developing a 
net output of thirty to forty kilowatts. 
The generating plant comprises several 
different types of machines. 7 
One unit of forty kilowatts is capable 
of being connected so as to give any elec- 
tromotive force between 10 and 200 volts, 
the maximum current being 600 amperes. 
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This dynamo is used for arc furnace 
work. Further, a dynamo especially in- 
tended for electrolytic work, capable of 
giving 1,000 amperes at 15 volts. With 
regard to alternating currents, a forty- 
kilowatt, three-phase, and a twenty-kilo 
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Section. 
Fic. 2.—TERMINALS OF WATER Tuse ResIsBT- 
ANCE. (600-AMPERE FRAME.) 


The German silver tubes are soldered into gun-metal 
strip carrying two 3¢-inch bolts. The water passes in 
series through several tubes, connections being made by 
means of a U-tube as shown in the figure The gun- 
metal strips are mounted on wooden frames. 
watt, single-phase machine are provided. 
The latter can be connected so as to give 
anything between 30 amperes at 600 volts 
and 250 amperes at 75 volts. Finally, plant 
used some time ago by Mr. McDougall 
for the manufacture of nitric acid was 
presented by him to the laboratory. It 
will give alternating current up to 16,000 
volts. Passing now from the dynamo 
house to the electrochemical laboratory 
itself, the first problem is the exact regu- 
lation of these comparatively large cur- 


rents, since for satisfactorily studying 


Elevation (sectioncad) 
------ f ------ --» 


Fic. 5.—40-K1LowaTT Moissan FURNACE. 


This is constructed of blocks of Monk’s Park Bath 
Stone, which after trials with various limestones has 
proved to be the most suitable. The furnace is composed 
of two blocks, the first A, forming the cover, the second 
B, the furnace proper. This latter has two grooves of 
slightly peer diameter than the carbons to be used. 
As the blocks are apt to split under the influence of the 


heat, they are held together by iron bands; these are 


provided with sockets (not shown in figure) which enable 
the furnace or cover to be lifted by long iron bars. The 
central hole, which may be of diameter 244-4 inches, 
according to size of crucible in use, is lined at the bottom 
by a layer of powdered magnesia which prevents the 
carbon crucible coming in direct cor tact with the | me. 
An annular space should be left around the crucible, 
which not only facilitates the heating, but also prevents 
the lime and carbon from entering into combination. 


absol utely essential to have the current 
entirely under control. The diagram of 
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the series resistance used for this pur- 
pose is shown in Fig. 1; as will be seen, 
a number of switches are provided, by 
means of which successive portions may 
be short-circuited. 

This resistance is divided into two 
parts, the first of manganin wire designed 
particularly for starting an arc furnace, 
and capable of being used for currents 
up to 300 amperes; the second consisting 
of German silver tubes, water-cooled, and 
with maximum carrying capacity of 1,000 
amperes. After some consideration the 
water-tube resistance was chosen as being 
the most suitable for regulating large 
currents,! and as this subject is of some 
gencral interest we venture to give details 
of the design and of the behavior under 
actual working conditions. The details 
of the design of the terminal pieces of the 
water-tube frame are shown in Figs. 2 and 
3. The frames are of two types, the first 
being made of parallel one-quarter-inch 
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Fie. 3.—TERMINALS OF WATER TUBE RESIBT- 
ANCE. (1,000-AMPERE FRAME.) 


_Gun-metal castiogs form the mounting for the German 
silver tube, and carry two -inch bolts by which the con- 
nections are made. 


tubes for currents of 600 amperes and 
below. As will be seen, these tubes are 
let into one-half-inch by one-inch gun- 
metal strips, which are fixed on to wooden 
frames; each strip carries two three- 
eighths-inch set screws serving as ter- 
minals. One of these is used for the per- 
manent leads, the other is useful to fix 
any temporary connection. The second 
type of frame for.1,000 amperes consists 
of two one-half-inch German silver tubes, 
six and one-half feet long, connected in 
series, and has a resistance of 0.024 ohm. 
The terminals shown in Fig. 3 are similar 
to those just described, but more massive. 
Two sliders are provided of the design 
shown in Fig. 4, by which the actual re- 
sistance in circuit can be varied, and the 
current adjusted with accuracy to the 
value desired. 

As will be seen, there is a stiff central 
spring, by means of which the sliders are 
kept in contact with the tubes during 
adjustment. They can be clamped in any 
given position by two thumb-screws. In 
considering the maximum power which 
may be dissipated in a water-tube resist- 


1 See also Zeitschr. fiir Elektrochemie, vol. 8, pp. 6, 123, 
124, 1902. 
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ance we are concerned with two principal 
factors. Firstly, the maximum rate at 
which water can be passed through the 
tubes; secondly, the maximum rate at 
which heat can be transmitted from the 
metal to the water. In all practical cases 
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Fie. 4.—SLIDERS For 1,000-AMPERE WATER 
- TUBE RESISTANCE, 

These are used to regulate the larger currents, one 

being moved a short distance while the other remains 

fixed, this latter being in turn advanced. The electro- 


motive furce on the moving slider is thus kept small 
and sparking avoided. ” 


the first limiting factor will intervene 
long before the second would show its in- 
fluence. The design of the water-tube 
frame will therefore depend on the di- 
mensions of the tube and the available 
head of water. As a general guiding 
factor we may say that a flow of one litre 
per minute will dissipate up to two and 
one-half kilowatts.1 

Close to the water tubes a resistance is 
provided by which the exciting current of 
any of the dynamos can be most effectively 
regulated; it is in constant use for the 
considerable variations of voltage neces- 
sary during the progress of some of the 
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Plan. 
Fie. 6.— VERTICAL ELECTRIC FURNACE PLAN, 
The apparatus consists of a cast-iron base, an adjust- 
able standard, and a feeding gear The base is }¢ inch 
Tok thickness, strengthened with rims and cross-ribe 
1 inch thick. At one corner a %-inch bolt C serves as a 
terminal. A is a leveling screw. The square base of the 


standard is insulated by a slab of vulcanized fibre, and 
held down by four 34-inch bolts. See section A-B. 


furnace operations. We now come to the 
actual furnace equipment and the differ- 
ent types of apparatus which are best 
adapted for laboratory work. Foremost 
among these must be placed the Moissan 


1 The larger tubes are distinctly the more satisfactory, 
since in this case there is no diffi ulty in obtaining an 
efficient flow of water from the ordinary supply. ith 
the smaller tubes it is necessary to have numerous inlets 
and outlets, as their resistance to the flow of water is 
considerable. 
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furnace.1 A dimensioned drawing of this 
type for a power of about forty kilowatts 
is given in Fig. 5. Taking into consider- 
ation the many discoveries made by 
Moissan in the course of hie investiga- 
tions, it is surprising that as yet only a 
very small percentage have found com- 
mercial application. The reason of this 
may, perhaps, be ascribed to the fact that 
this form of furnace, though proving it- 
self eminently suitable for the pioneering 
work for which it was intended, scarcely 
gives any data on which a technical 
process could be founded. It is, in fact, 
a striking example of how the apparatus 
most suited for purely scientific work is 
seldom capable of direct commercial ap- 
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Fie. 7.—VERTICAL ELECTRIC FURNACE 
ELEVATION. 


ped in position by the h. nd wheeis A and B. Cn- 
be made at either ef the terminals K or E 
(the latter for currents above 600 anpere) the opposite 
pole being connected to the base. To avo d siiding con- 
tacts which would be objectiorable for such large 
currents connection from 1 cross-ber to the screw 
carrying the carbon rod is made by means of four -tnch 
flexibles not shown in this figure. The gun-metal rod T, 
which carries the carbon. is 1% inches diameter with a 
sguare screw thread (4 threads to the inch), giving a 
feed of about 1 foot ; it 18 raised or lowered by means of 
a 7-inch cast-iron hand wheel. The design of the carbon 
holder is clearly shown; it is provided with rings of various 
diameter, so that carbons of very different sizes up to 8 
inches can be held 


plication. It was not until the work was 
taken up by the practical engineer that 
the scientific discovery developed into a 
commercial industry. We shall see below 
that most frequently the financial success 
of a process has been in direct proportion 
to the mechanical improvements intro- 
duced, the chemical modifications being 
generally of secondary importance. It is 
therefore necessary to be able to provide 
a type of furnace corresponding in prin- 
"4 Moi san, Le Four Electrique, Paris, 1897. 
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ciple to the most usual technical forma, 
and thus carry out the experimente, if 
not on the same acale, at least in the same 
manner as would be done in the factory. 
Fig. 6 is a plan of an apparatus similar 
to that used by Haber,! which we have 
found extremely useful for representing 
many different forms of furnace. It has 
proved itself most satisfactory for the 
manufacture of aluminum by the elec- 
trolysis of cryolite containing Al,O,, re- 
placing the carbon block C shown in this 
figure by a small furnace built of loose 
bricke, a good example of a carbide “pot” 
furnace giving a most eatisfactory yield 
of calcium carbide can be obtained. Fre- 
quently in the electrolysis of fused salts 
it is an absolute necessity to make the 
crucible lining of the material iteelf. Thie 
result is obtained (as shown by Muth- 
mann, Hofer and Weiss) ,? by the use of 
a water-cooled crucible. While the vertical 
holder enables us to represent a large 
number of different types of furnace, 
those of the Acheson carborundum type 
can be very simply built up by the use of 
ordinary materials. 

The next figure (Fig. 8) ìs a drawing 
of a furnace suitable for making calcium 
carbide or for other furnace operations. 
The design is inexpensive, and the appa- 
ratus most serviceable. Such experimental 
equipment will be of importance, not only 
from an educational point of view, but it 
is by no means impossible that certain 
of the difficulties in technical processes 
may be overcome by its use. It is impor- 


tant, however, not to neglect the purely 
scientific work, which, though it may pos- 
sibly not find any direct application in 
the immediate future, has, however, fre- 
quently proved to be the starting point 
of notable advances. In this direction the 
work in progress consists in the deter- 


" mination of the effect of gaseous pressure 


on high temperature chemical phenom- 
ena; it is proposed to study carefully 
some of the gaseous and other reaction: 
which may be expected to differ consider- 
ably from those occurring under ordinary 


conditions. 
(To be continued.) 


_——-<4>e_—_ 
To Vesuvius by Trolley. 

The University of Naples has just sent 
to the Italian Government an energetic 
protest against Messrs. Cook’s project to 
erect an electric tramway line, starting 
at the arsenal at. Naples and ending at 
Vesuvius. The protest is of a purely scien- 
tific order. The university fears that the 
proximity of the electric lines will injure 
the delicate instruments intended for the 
scismic, magnetic and electric measure- 
ments. 


1 Haber, Zeits-hr. fiir Elektrochemie, vol. 8. pp. 1, 26, 
6 -7, 1902. 
3 Leibiy’s Annalen, vol. 820, pp. 281-209, 1902. 
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Rubber Crop of Brazil. 


A consular report states that political 
troubles in the Acre territory have had a 
serious effect upon the rubber crop of that 
section, and the reduction in the crop 
will be felt by shippers and importers. 
It is eaid that the caoutchouc foreste of 
Peru are practically exhausted, due to 
the wasteful methods pursued by the 
gatherers, who cut down the trees in place 
of bleeding them. There is said to be a 
large source of supply of this material in 
Bolivia, and that with proper regulations 
in harvesting this will be almost inex- 
haustible. Experts report that enormous 
supplies of gutta-percha have been found 
in Brazil, and that there ie not a tributary 
to the Amazon which does not show 
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Fie. 8.—40-K1LOWATT EXPERIMENTAL 
CARBIDE FURNACE. 


This represents a sat sfactory and convenient la 
form of many and important technical furnaces. ‘he 
two carbons. which are clamped side by side in a single 
hoider but insulated one from another, are rawed and 
lowered by means of a crane fitted to the wall. The cur- 
rent is led in by tlat copper bars, which by sliding in 
grooves prevent any oscillation or side mution of the 
apparatus. The body of the furnace sts either as 

own in figure, of fire bricks, or uf a large cast-iron pot; 
iu both cases the material itself forins the actual lining. 
forests of the balata tree from which this 
is produced. Three syndicates, English, 
Belgian and German, are now in the field 
to produce gutta-percha from this source, 
but as yet no American firm has put in 
an appearance. The importance of this 
industry may be realized when it is known 
that the market price of gutta-percha is 
equal to that of the best rubber and the 
cost of production is less than one-tenth 
that of rubber. The discovery of these 
supplies is of the utmost importance. 
Balata fields of New Guinea and Vene- 
zuela are said to be nearly exhausted. An 
advantageous feature in connection with 
the production of balata is that it does 
not necessitate the great risk of life at- 
tendant upon the gathering of rubber. 
Balata grows upon high ground as well 
as on the margin of the swampy streams, 
and four men can gather as nruch balata 
a day as thirty men can obtain of rubber. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XI. 


BY W. A. TAYLOR. 


THE REPEATING COIL. 

The repeating coil is really an induc- 
tion coil made up into a special form. 
For different purposes the coil is made in 
different ways, depending upon whether 


it is to be used to ring through, whether _ 


it is to be used in central energy circuits, 
or merely interposed between two circuits 
to keep them balanced and then used for 
talking only. 

The primary of the coil is usually of 
the same number of turns as the second- 
ary. Sometimes, however, for special 
purposes, a different ratio is adopted. 
There are various ways of winding the 
coils in order to keep the turns and the 
resistance the same on each side. Fig. 
29 shows a method commonly used: A, 
B, C, D represent four coils wound upon 
the wire core, E. In this coil 1 and 2 
represent the terminals of the primary 
and: 3 and 4 are the terminals of the sec- 
ondary, the coils A and D forming the 
‘primary and B and C forming the sec- 
ondary. In ordinary practice the both 
ends of each coil are brought out, as in 
some circuits it is necessary to connect 
into the middle of the primary or sec- 
ondary. This form of coil is a good one 
for talking, but only fair for ringing. It 
is also quite expensive to make, for it is 
a very tedious piece of work to insert the 
wire core into the spools of wire and 
bend them around neatly. Where a num- 
ber of these coils are placed side by side 
there is a great amount of cross-talk due 
to electromagnetic induction. For this 
latter reason and on account of the ex- 
pense in making, ironclad coils are being 
made mostly. These are of three kinds: 
First, those with a long core composed 
of a bundle of small iron wires which 
pass through the cylindrical spool of the 
coils and are bent back over the outside 
of the coils overlapping the two ends. 
This may be called the hedgehog type, be- 
cause of its similarity.to the hedgehog 
transformer, which was at one time used 
in electric lighting. The second style is 
of the same form as the first, except that 
the whole is covered with a boiler-iron 
tube, the ends of which are closed with 
iron disces. This proved necessary be- 
cause of the amount of cross-talk in the 
former kind. The third kind has a 
straight core only a trifle longer than the 
spool. This is placed into a tube and the 
ends pressed down closely against the 
ends of the core. This latter style is the 
cheapest form to make and if properly de- 
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signed will perform its work very effi- 
ciently when used for either talking or 
for ringing through. The terms primary 
and secondary have been used in speaking 
of the winding. This is merely to dis- 


Fie. 29. 


\ 


tinguish between: the two. In truth, 
either half may be spoken of as primary 
or secondary, depending upon which way 
the transmission is being carried. 

Fig. 30 is a form of winding adapted 
to the cylindrical repeating coil. Coils 


Fig. 30. 


A and B are wound first, and then over 
these coils C and D are wound.‘ A and 
C are separated from B and D by a mid- 
dle partition on the spool. A and D, con- 
nected together, form one-half, and B and 
C the other half. Should A and B form 


Fig. 31. 


one of the windings and C and D the 
other, the resistance of the outer wind- 
ings would be much greater than the in- 
ner. With one inside and one outside 
coil connected together both the primary 
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and secondary are of the same resistance. 
provided they have the same number of 
turns.. In this coil, as in that shown in 
Fig. 29, all eight ends are brought out in 
order to make it adapted to a number of 
circuits. This is the type of coil used by 
the Bell companies in their central en- 
ergy systems. The coils A and D in this 
case being connected together through 
the battery, and B and C are also con- 
nected together through the same battery. 

Fig. 31 shows another form of wind- 
ing. Upon a straight core are wound the 
four coils, A, B, C and D, each of the 
same number of turns. The inner end of 
A is the one terminal of the primary, the 
outer end of A connects with the inner 
end of D. The outer end of D is the 
other end of the primary. The inner end 
of B is one terminal of the secondary and 
the outer end of C is the other end. The 
outer end of B and the inner end of C are 
connected together. With this arrange- 
ment of windings, both primary and sec- 
ondary are of the same resistance, pro- 
vided the winding of A, B, C and D 
each has the same number of turns and 
the same size of wire. This coil is used 
extensively for central energy work. An- 
other form of coil is wound with two 
parallel wires, and still another form 
with four parallel wires. In each of the 
latter coils the wire must be double silk 
insulated. 

Unless it can not be avoided, these last 
two methods should not be used, as the 
insulation between the two halves is very 
thin and likely to break down easily. 
The last style is used where it is necessary 
to have each half of the primary and also 
of the secondary of the same number of 
turns and of the same resistance. It is 
rather difficult to wind such a coil neatly, 
because of the four bunched wires. This.. 
form of coil is, used where it is desired to 
make three telephone ‘circuits from two 
metallic circuits. The lines in such 
cases must be balanced both for turns 
and resistance. It is probably better to 
insert a non-inductive resistance in the 
line than to make a coil with insulation 
insecure. 

Where a coil is to be used in the line 


to ring through it must have a large 
amount of iron in its magnetic circuit, 
and the circuit should be quite short. 
With the comparatively light talking cur- 
rent, this is not necessary. The coil for 
good ringing must also be good for talk- 
ing, and for this reason the core must be 
of the best annealed Norway iron wire of 
about Nos. 22 or 24 wire gauge. This 
coil must, on account of the iron, be quite 
large and heavy; on the other hand, the 
coil used only for talking may be quite 
small. 
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THE SLIDING SCALE OF RATES FOR 
THE TELEPHONE COMPANY.* 


BY HENRY S. HERR, OTTUMWA, IOWA. 


I consider this one of the most im- 
portant and vital subjects before the con- 
vention. The flat-rate system, incorpo- 
rated into many of the franchises granted 
to different independent companies by 
city and town councils, has been the direct 
cause of more poor service, poor construc- 
tion and poor maintenance than any 
other cause that I can think of at the 
present time. Because of the fact that 
none of the independent companies was 
aware when they began business that to 
maintain a telephone system it would cost 
more per telephone to care for 500 than 
for a lesser number. And, therefore, they 
soon found themselves paying out more 
money for maintenance and operating 
than they were receiving. A very popular 
price among promoters, and a catchy price 
for the public is a rate of $1 per tele- 
phone, this being considered an adequate 
amount in telephone systems under most 
favorable conditions for from 300 to 500 
subscribers. That is not a sufficient 
amount to conduct the business and 
maintain the plant when the number is 
more. 

CAUSE OF POOR SERVICE. 

A large number of telephone exchanges 
that in the beginning, when their sub- 
scribers were few in number, gave excel- 
lent service, are now giving very poor 
service, because expenditures consume all 
the receipts, and there is nothing left for 
repairs or maintenance. And’ unless 
financial relief comes by means of ad- 
vanced receipts, a very short time will 
put them out of business. 

The eagerness of the independent tele- 
phone people to right the wrong done 
the public in charging exorbitant rates 
by the company holding the original 
patent upon the telephone was the prime 
cause in promoting independent or oppo- 
sition telephone companies. ‘They, like 
the hardware or grocery men, counted 
that the more service they could sell the 
greater would be their profit, prices al- 
ways being the same. One hundred 
barrels of sugar, or 100 barrels of nails, 
can be sold by the merchant for less 
money per barrel than one, two or three 
barrels, and still the merchant would 
make greater profit on his investment by 
selling the large number at the same 
price than by selling the small number 
at. the same price. And thus the pioneers 
of independent telephony, when they 
turned their attention to the telephone 


+A paper read before the Interstate Independent Tele- 


phone Association, Chicago, December 10, 1002. 
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business, thought if they could sell the 
service of 1,000 telephones they could make 
the rate the same, or even less, than if they 
sold the service of only one-quarter or 
half that number. The comparison be- 
tween sugar, nails and telephone business 
is not a fair one. When a barrel of sugar 
is sold, that is the end of it, when a tele- 
phone service is sold, it is only the begin- 


ning. Forever after there are wires to be. 


taken care of, trouble to chase, lightning 
and electric currents that burn up the 
instruments to be switched off, and the 
more telephones you have the longer dis- 
tances are necessary to reach the sub- 
scribers, and many other things must be 
done. When nails and sugar are sold, the 
merchant receives all his cost and profits; 
when a telephone is placed, only a small 
portion of the cost is paid in the service, 
and years are required to balance ac- 
counts. But to give telephone service to 
1,000 subscribers, a central apparatus 
must be provided at a cost of no less than 
100 times as much as the central appa- 
ratus will cost to give service to 100 sub- 
scribers. Ten exchanges of 100 sub- 
seribers at $1 and $2 a month will bring a 
handsome return to the owners, where 
one with 1,000 subscribers at a cost of 
$1 and $2 per month will be a positive 
loss without any provision for mainte- 
nance. Still, in each case, 1,000 sub- 
scribers are served. But this is sufficient 
to show cause for this paper. 

By the sliding scale of rates for tele- 
phone companies is meant a scale of rates 
based upon the number of connections 
given subscribers in any one system. The 
importance of such a rate is well under- 
stood by the older companies, as shown 
by the sliding scale of rates as used by the 
American Bell Telephone Company at 
the advent of independent telephone com- 
panies. 

The value of the telephone to the users 
is in the number of subscribers who can 
be reached in any one system, and it 1s no 
more than just that the telephone com- 
pany should receive a proportionate share 
of the value that the telephone is to those 
using it, whether for business or pleasure: 
And it is also fair to the users of the tele- 
phone that they should not be required 
to pay more than is necessary for good 
maintenance and good service with a fair 
profit to those who have invested their 
money in the telephone system. ‘This 
equality can only be accomplished by the 
sliding scale of rates. If the cost of 
future maintenance was always known, it 
would be an easy matter to incorporate 
rates in telephone franchises. But as 
this is not the case, it remains a question 
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whether or not it is wise to do so. I am ~ 
of the opinion that there will be no diffi- 
culty along this line if telephone com- 
panics will do a fair and honorable busi- 
ness and make their rates proportionate 
to the service rendered, with a fair divi- 
dend for money invested. By maintain- 
ing reasonable charges, there would be no 
danger of competition unless it should 
be by some one trying to break a weaker 
company in order to obtain entire control 
and produce a monoply in such a manner 
as to exclude others forever, and the re- 
turn to the prices charged during the life 
of the fundamental telephone patent. 

What the sliding scale of rates should 
be necessarily varies with the conditions 
under which the company must operate. 
In small companies, where it is not neces- 
sary to use tall poles or aerial cable, or 
conduit work, placing the cables and 
wires underground, the rate can be less 
than in cities where all this is required. 
But no company can do business more 
successfully under the most favorable 
conditions in an exchange not to exceed 
500 at a rate averaging less than $1.50 
per month for all telephones. This is 
usually accomplished by charging $1 for 
residence telephones and $2 for business 
telephones. Above that number it will 
be necessary to advance the rate a certain 
small per cent as the number of sub- 
scribers are increased. 

A number of telephone companies in 
the state of Iowa have been asked if, in 
their experience, they found the average 
cost of operating, including all expenses 
per instrument, increased or diminished 
with the number of telephones installed, 
and what would be the number, approxi- 
mately, at which a $2 rate for business 
and a $1 rate for residence, on a full 
metallic system, would be profitable. 

The manager of the Des Moines Mutual 
Telephone Company placed the number 
at 400 or 500. Waterloo Telephone Com- 
pany, Dr. Bennett, manager, placed the 
number at 400 or 500. Fort Dodge Tele- 
phone Company made the maximum 
number at 800.. The Home Telephone 
Company, of Oskaloosa, at 250. In Iowa 
City, a citizens’ committee was appointed 
by the Commercial Club to investigate the 
proposed increase of rates by the John- 
son County Telephone Company. After 
thoroughly investigating, they reported 
that it was unprofitable for the company 
to do business at a $1 and a $2.rate with 
600 telephones in operation, one-half of 
which were business telephones and the 
other half residence telephones. This 
committee publicly announced that they 
were opposed to a raise of telephone rates 
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when they were first placed upon the com- 
mittee. But after their investigation 
they were convinced of the necessity of 
raising the rate to $1.50 and $2.50 until 
the number reached 1,000 subscribers; 
thereafter twenty-five cents additional. 
Same rate to be maintained until the 
number reached 1,500, when another 
twenty-five cents should be added. This 
is a fair concession by the committee ap- 
pointed for Iowa City. 

The Interstate Telephone Association 
should take some action to show its dis- 
approval of the conduct of many inde- 
pendent telephone promoters in making 
a flat rate for an unlimited number for 
service for all time to come, when asking 
for franchises. This is untenable, because 
the cost of telephone construction and 
maintenance vary too much in different 
cities of the United States, particularly 
the maintenance, which will average 
fifty per cent more in some cities than in 
others, and it is unwise to place the cost 
of maintenance at less than ten per cent 
in any case. More than this, the associa- 
tion should do all in its power to en- 
lighten town and city councils on this 
subject, so that they will scrutinize more 
carefully the franchise asked for by tele- 
phone company promoters, since such 
promoters generally organize these com- 
panies by issuing stock and bonds, and 
then construct the cheapest plant possible, 
taking their profit and leaving the stock- 
holder and bondholder to take care of the 
situation, who soon find, to their disap- 
pointment, that they were caught in an 
unprofitable investment, and the council 
are in the awkward position of having re- 
quired conditions of their telephone com- 
pany which can not be carried out, except- 
ing at a great loss and final bankruptcy. 
City councils are generally selected from 
the best men of the city, from various 
trades and businesses. They want to do 
the fair thing in such matters, but how 
can they when they do not understand 
the business. It is our duty, as an asso- 
ciation, to agitate this question and fur- 
nish proof of the correctness of our posi- 
tion, so that the value of telephone 
properties may not be destroyed, and 
many men financially ruined by injurious 
or unwise legislation, either by the city 
council or by state legislatures. 

Legislation on this subject is sure to 
come, and we need not fear it if we do our 
duty in this matter. Every business man 
wants every other to succeed. And they 
will come to our support if they under- 
stand the situation. They all want first- 
class telephone service, and that, like 
good goods, can not be bought at the price 
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of shoddy. Above all, be honest with your 

people. Make your statements plain and 

truthful, and you will have a hearing 

which will bring you success. 

> 

THE TELEPHONE TRANSMITTER, ITS 
EARLY HISTORY, ITS PRESENT 
STATUS WITH RELATION TO THE 


BERLINER PATENT — PAST AND 
PRESENT.* 


BY J. J. NATE. 


The names of those identified with the 
microphone, or transmitter, are Boursel, 
Reiss, Hughes, Hunning, Cushman, Edi- 
son, Drawbaugh, Bell, Blake, Berliner, 
Harrison and several others. Reference 
is first made by Charles Boursel, who 
said, in 1854: “I have often asked myself 
if the spoken word itself could not be 
transmitted by electricity; in a word, if 
what is spoken in Vienna may not be 
heard in Paris. It is practicable in this 
way: Suppose that a man speaks near 
a movable disc, sufficiently flexible to lose 
none of the vibrations of the voice and 
the disc alternately makes and breaks 
the connection with a battery, and have at 
a distance another disc which will simul- 
taneously execute the same vibrations.” 
Reiss, scientist and electrician of wide 
reputation, set about a few years later the 
task of producing an electrical talking 
machine, and it is a matter of history that 
if he had equipped his transmitter with 
an adjustable spring so as to have ob- 
tained the varying pressure of electrodes 
in constant contact, he would have pro- 
duced a practically perfect transmitter. 
Hughes, at about the time knowledge was 
given to the world that a speaking tele- 
phone had been invented, and Hunning 
also, began a system of experiments, 
using various metals, of which carbon was 


one, for producing a loud speaking tele-- 


phone. The first English patents, the 
Bell and the Hughes patents—or the ap- 
plication, at least—are not so far apart 
in the British patent office. 

The author then takes up in detail the 
Hughes and Hunning patents and makes 
reference to the invention of Emile Ber- 
liner and the applications of Edison and 
Drawbaugh. It was quite remarkable 
that the Edison transmitter was produced 
almost simultaneously with the Gray and 
that the two were in service and in opera- 
tion in the city of Chicago as early as 
1878. The author compares the state- 
ment issued by Alexander Graham Bell in 
his telephone patents, a description of his 
experiments, and the claims of the Ber- 
æ Abstract of a paper read before the Interstate Inde- 


pendent Telephone Association, Chicago, I., December 
11, 1902. 
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liner patent, and respecting Professor 
Dolbear’s claims for the invention of a 
telephone in his early experiments with 
the transmitter, thinks that if the model 
submitted and the evidence presented at 
the time of the Pan-American suit can be 


` relied upon, he demonstrated his claim 


as the original inventor of the telephone. 

Perhaps among the early claimants for 
priority for the invention of the tele- 
phone, Cushman stands preeminently 
alone. About six years ago he told the 
author the story of his discovery and ex- 
hibited what he represented to be the 
transmitter used, also a map showing a 
pond of water. It seems that communica- 
tion had been established by telegraph 
circuit with a teamster at some distance 
away. In endeavoring to arouse the 
operator at the distant end where the 
teamster was supposed to be, the line was 
grounded in the pond, but it was found 
that the telegraph outfit was either miss- 
ing or out of order and Cushman con- 
structed out of materials at hand a crude 
form of what he presumed or imagined 
would act as a relay, and after its con- 
struction attached it to the wire in series 
and operated it. Getting no anawer back, 
he assumed that the device was a failure. 
Shortly after, the teamster drove into 
camp very much excited and asked if 
somebody had employed certain words 
over the wire, stating that he could dis- 
tinctly make out the sound of words, and 
the croaking of frogs, or a sound some- 
what similar in the vibrations of the re- 
lay where he was located. Mr. Cushman 
at that time was deeply interested in elec- 
tricity and sent, the teamster back with 
instructions to the effect that he would 
pronounce certain words in front of the 
instrument, but would not make known 
these words until after the experiment, 
when the man was to repeat them. On 
his return he was able to make a suff- 
cient statement of the sound, or words 
used, to convince Cushman that he had 
invented something entirely new in the 
way of electrical apparatus. 

The author then takes up the suit of 
Drawbaugh versus the American Bell. 
This suit was known as the Pan-Ameri- 
can, and was instituted during President 
Cleveland’s administration. It was Jus- 
tice Field who said that the evidence in- 


- troduced demonstrated Drawbaugh’s prior 


invention and that his failure to ad- 
vance his claims within the time limit 
prescribed by law nullified the force of 
such evidence. Among all of the early 
pioneers in the subsequent development of 
the Bell telephone monopoly, Mr. Theo- 
dore N. Vail was perhaps the most far- 
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sighted. The invention came to his atten- 
tion while in Washington when connected 
with the postal service. About a year or 
so previous to the invention of the Bell 
telephone, Professor Elisha Gray deliv- 
ered a lecture at McCormick’s Music 
Hall, in Chicago, illustrating his musical 
telephone. This instrument was connected 
by wire with Milwaukee, where the re- 
ceiving instrument reproduced accurately 
musical sounds emitted by the sound in- 
strument at the Chicago end. These in- 
struments were composed of metal or 
musical reeds, each one of a different tone- 
pitch and were vibrated electrically. 
During Professor Gray’s lecture he made 
a statement to the effect that his experi- 
ments while developing the musical tele- 
nhone had convinced him that it was 
possible to construct an instrument by 
which articulate speech could be con- 
veyed electrically and that it was his in- 
tention to shortly bring out and experi- 
ment with such a device and in a general 
way outlined so truthfully his theory that 
when his caveat was filed in Washington 
a few moments after that of Professor 
Bell, his claims did not differ materially 
from his description of many months 
before. 

Mr. H. H. Beebe, of Plattville, Wis., 
who was an operator there at the 
time, had a telegraphic wire between his 
house and the depot when the announce- 
ment of Bell's invention was made. Mr. 
Beebe designed a crude telephone which 
was not very clear and in his endeavor 
to produce an instrument of strong carry- 
ing power he constructed practically the 
Blake transmitter. This instrument wae 
crude. It was made of a block of wood 
with the diaphragm across the front, in 
the back of which was an opening in the 
wood. In this opening against the dia- 
phragm were suspended the two electrodes. 
The author was able to talk indistinctly 
over this instrument on a short circuit 
when in Plattville about two years ago. 

The Berliner application and the origi- 
nal drawing shown in his application of 
November, 1880, are the same as those 
shown and described in his patent of No- 
vember 17, 1891. This is practically true 
of his British patent 91, granted in 1880. 
Other patents were also granted to Ber- 
liner in France, in 1880, 1883, 1884 and 
1886, all of which have expired, and 
which covered every essential point under 
his American patent. The author then 
reviewed in detail the similarity of the 
claims covering the Berliner application, 
citing other instances. During the early 
litigation of the National Telephone 
Company, the Century Telephone Com- 
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pany was sued for infringement by the 
American Bell ‘Telephone Company under 
the Berliner patent. He spoke of the 
policy followed by the several companies 
interested and the organization of the 
National Telephone Association. Then 
followed a discussion of the raising of 
funds for the purpose of assisting the 
National company through this litiga- 
tion. The result of this was that Judge 
Taylor, assisted by Judge Payson, was 
secured for the defence in the suit of the 
Bell versus the National Telephone com- 
panies. The result of this hard-fought 
battle in Judge Brown’s court is of such 
recent date that it need not be discussed 
in length. The court fouml that the Ber- 
liner patent was invalid because at the 
date of application, June 4, 1877, Ber- 
liner had not made the invention covered 
by the patent issued to the American Bell 
Telephone Company, November 17, 1891. 
The author then reviewed the decision of 
Judge Brown and in conclusion took up 
the possibility of the reversal of Judge 
Brown’s decision by the Court of Ap- 
peals. In the case of reversal the patent 
is then in full force and only the Supreme 
Court of the United States could deter- 
mine the rights of either party. He then 
raised the question of what the independ- 
ent telephone interests will do should the 
Supreme Court concur in a reversal of 
Judge Brown’s decision. The author 
closed his paper by paying a grateful 
tribute to the electrical inventors who 
have made the progress in this apparatus 
in the last twenty-five years so marvelous. 
Sp ecg n 

In importations of manufacturers’ 
materials the figures of the ten months 
ending with October, 1902, show an in- 
erease in nearly all articles. Importa- 
tions of hides and skins in the ten months 
ending with October, 1902, were $48,- 
321,871 in value against $46,692,776 in 
the same months of last year; chemicals, 
which are largely used in manufacturing, 
were $48,701,129 against $45,840,286 in 
the same months of last year; silk, un- 
manufactured, $29,276,097 against $23,- 
996,628 in the corresponding months of 
last year; fibres, $28,933,891 against 
$21,198,922 in the same months of last 
year; tin, $17,773,089 against $16,- 
248,810 in the corresponding months of 
last year; wool, $16,413,164 against $11,- 
624,278 in the same months of 1901, and 
cotton, $8,050,468 against $6,000,238 in 
the corresponding months of last year. 

ee ee er tee 

At the annual meeting of the American 
Reentgen Ray Society, held in Chicago 
last week, resolutions were passed com- 
mending the Universal Exposition, at St. 
Louis, 1904, to the support of all electro- 
therapeutists. 
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The Water Powers of Switzerland as 
a Means of Generating Energy for 
Electric Traction on Swiss Rail- 
way Systems. 


The increase in the price of coal during 
the last few years has caused M. Thor- 
mann, engineer at Zurich, to enquire 
whether it would not be possible to obtain 
from waterfalls the necessary electric 
power to move the trains of the Swiss 
confederation. Results of his investiga- 
tions are embodied in a report which is 
analyzed as follows in L’Electricien: 

The complete substitution of electric 
power for steam is quite possible, but it 
would not entail an appreciable decrease 
in the actual cost of operation. The five 
principal railroads existing to-day in 
Switzerland require a daily motive power 
of more than 30,000 horse-power. To 
organize a general electric service it 
would be necessary to have available 
a power of 60,000 horse-power in the 
form of high-tension alternate currents, 
to say nothing of a reserve, which would 
be indispensable. Without taking into 
account the numerous waterfalls which 
have so far not been utilized, there are on 
Swiss territory twenty-one big stations 
producing sufficient electricity to furnish 
at the present time 86,000 horse-power. 
M. Thormann enumerates these installa- 
tions, and includes in his list the Siel 
station, near Libsiedel, which gives 20,- 
000 horse-power, that of Laufenburg on 
the Rhine, also of 20,000 horse-power, 
those of Saint Moritz, of Nangen-sur- 
Aar, of Bernau, and of Vocggisthal, each 
of 5,000 horse-power, that of Ritomsee, 
of 8,000 horse-power, etc. It is thus 
seen that the twenty-one stations would, 
of themselves, be more than sufficient to 
distribute to the Swiss railroads the neces- 
sary power. The cost, however, of the 
transformation of the traction system 
would amount to the round figure of 
161,000,000 francs, made up as follows: 
40,000,000 for the working material, 
70,000,000 for the canalization, 51,000,- 
000 for the establishment of stations for 
transforming the current. It must be 
noted that the adoption of electric trac- 
tion would have the enormous advantage 
of doing away with the present consump- 
tion of coal, now imported from abroad, 
without considering that the use of 
hydraulic power would encourage, to an 


important degree, the development of 
several national industries. | 

Following M. Thormann’s publication, 
a railroad company solicited from the 
federal government the authority to make 
use of electric traction for testing pur- 
poses on a system of twenty kilometres 
of its line. 


Å. 
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Underground Electric Tube Railways in London. 


Some Gossip Concerning Old and New Schemes. 


EST it should have been overlooked 
in America also—it certainly 
seems to have been forgotten in the 

whirlpool of Americanism in which we 
have been floundering in the Parliament- 
ary Committee rooms this year—I would 
remind my readers that electric tube rail- 
ways were pioneered in Great Britain by 
the promoters of the City & South Lon- 
don Railway, which line will be clearly 
seen in the map, Fig. 1. At the date of 
its inauguration, 1890, the railway, which 
is British throughout, only ran from 
Stockwell to the city, but a few years 
later extensions were granted at either 
end, and the termini are now situated at 
Clapham and Islington. In the year of 
the opening of this line an unsuccessful 
effort was made to get a bill through 
Parliament for a tube running over prac- 
tically the same route as the existing 
Central London Railway, which itself 
was sanctioned in 1891, but not opened to 
the public until 1900, the reason for this 
belatedness being financial difficulties. 
In those days, even more so than at pres- 
ent, investors were extremely shy of sup- 
porting anv scheme of an electrical 
nature, and it has been this characteristic 
which has allowed the American million- 
aire such free scope in electric railway 
enterprise in London. In the case of the 
Central London Railway, for instance, 
the promoters were forced, by a piece of 
financial jugglery, to create another com- 
pany which took over the whole of the 
construction and equipment of the line 
on terms, a method of procedure which 
was not viewed with favor at the time, 
and even nowadays is pointed to in the 
committee rooms as an example of how 
not to do these things, viewed from the 
standpoint of public benefit, +. e., high 
capital cost not being conducive to cheap 
sares. At the same time the means 
adopted by the Central London Railway 
Company have amply justified the end, 
and the undertaking is at present in a 
very flourishing condition. 

From Fig. 1 it will be noticed that the 
only other line actually in operation is 
the short length from Waterloo to the 
city, this line being designed simply in 
order to give facilities for reaching the 
city to South London residents, arriving 
at Waterloo. It was financed by the Lon- 
don & Southwestern Railway Company, 
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whose terminus is at Waterloo, one of the 
main south of England steam railway 
companies, and has no stopping place en 
route. It was sanctioned in 1893 and 
opened in 1898. The mileage of all three 
lines in operation, seen in Fig. 1, is under 
twenty miles, which does not sound very 
flattering. Both the City & South Lon- 
don and Central London lines run im- 
mediately under main roads all the way, 
and the former, as well as the Waterloo 
& City Railway, runs under the Thames. 
Both maps are merely skeletons. The 
Bank station, seen clearly in each, is in 
the heart of the city of London, and 
the four miles radius, which is also 
marked, will give an idea of the length 
of the railways. All are on the same 
scale, and by keeping the lines in oper- 
ation, and those under construction or 
yet constructed separate, the complica- 
tion becomes much less. 

Dealing with Fig. 2, this is largely a 
Yerkes map. When Mr. Yerkes first 
came to these shores and identified him- 
self with the Metropolitan District Rail- 
way Company, nearly all the lines shown 
in this illustration were in separate 
hands, with but remote chances of ever 
being built. But in a very short space 
all this was changed. First of all came 
the registration of the Metropolitan Dis- 
trict Electric Traction Company, whose 
avowed object was the electrification of 
the District lines. This having served its 
object as a bait for Parliament and, to a 
certain extent, the public, a much larger 
scheme was propounded by which the 
Metropolitan District Electric Traction 
Company voluntarily wound itself up and 
gave place to the Underground Electric 
Railway Company of London, Limited, 
with a capital of £5,000,000 guaranteed 
bv Messrs. Speyer. In addition to elec- 
trifying the District company’s system, 
however, this company secured control of 
the following lines, all of which are seen 
in Fig. 2, viz., Baker street and Waterloo 
sanctioned in 1893, a line which would 
probably have never fallen into Mr. 
Yerkes’s hands had it not been already 
mixed up in the failure of the London 
& Globe corporation; Great Northern 
& Strand Railway sanctioned in 1899; 
District Deep Level sanctioned in 1897; 
Brompton & Piccadilly Cireus Railway 
sanctioned in 1897, and the Charing 


Cross, Euston & Hampstead Railway 
sanctioned in 1893. The Edgeware & 
Hampstead line, which is a continuation 
of the latter, was sanctioned this year, and 
is also included in Mr. Yerkes’s scheme. 
It runs partly in the open air, and is the 
first of such railways ever sanctioned in 
Great Britain. To supply the motive 
power for all these “tubes,” the Under- 
ground Electric Railway Company, of 
London, is building a 50,000-kilowatt 
generating station, and by virtue of the 
fact that this is well on the way toward 
completion, and that in some cases tun- 
neling has been commenced, I have 
drawn them on the map as “under con- 
struction.” Inasmuch as the Inner Circle 
is so closely allied to this scheme of Mr. 
Yerkes’s, it is also shown in the map. The 
one other railway shown in Fig. 2, the 
Great Northern & City Railway, was 
sanctioned in 1892 and is quite distinct 
in itself. The whole of the tunneling 
work is completed, and the power-house is 
well advanced. One outstanding feature 
of the line is that the tunnels are sixteen 
feet in diameter as against the usual 
eleven feet six inches on such lines. Thus 
the Great Northern & City will be capable 
of accommodating the rolling stock of 
ordinary steam railways, the inability to 
do, which on the part of the others, im- 
mediately puts them out of court in re- 
spect of any scheme of intercommunica- 
tion between steam and electric railways. 
Besides the above lines, the only other 
one sanctioned prior to 1902 is what is 
known as the Northwest London, which 
runs from Marble Arch in the west to 
Cricklewood in the north of London. No 
scheme for the construction of this has 
yet been formulated, however, albeit an 
extension of time for the carrying out of 
the project was allowed by Parliament 
this year. It is seen dotted in Fig. 2. 
From the time of the inception of tube 
railways in 1890 down to 1899, the vari- 
ous promoters advanced their schemes 
with an almost utter disregard for any- 
thing that might come afterward and, in 


a way, isolating themselves altogether. 


This state of affairs being brought to the 
notice of Parliament, a joint committee 
of the House of Lords and the House of 
Commons was appointed in 1900 to en- 
quire into the matter and, if possible, to 
lay down certain suggestions which would 
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guide future promoters as to the best 
way to lay out their proposals for public 
utility, and such recommendations were 
to be afterward carefully considered by 
Parliamentary committees dealing with 
tube railway bills. One result of the ap- 
pointment of this committee was that 
during the Parliamentary session of 
1900-1901 all tube railway bills were sus- 
pended. When the report of this com- 
mittee was finally published it contained 
a large number of recommendations 
which had never, at any rate, been put 
into practice on the existing lines. In- 
cluded in them were the erection of 
emergency platforms alongside the tun- 
nels for passengers to walk along in case 
of accident. With this came a larger 
tunnel, of course, than had hitherto been 
adopted. The report also laid down that 
where possible the routes of such tubes 
should follow the main lines of surface 
traffic, and that, further, through routes 
from end to énd of the metropolis were 
desirable. The result of all this was that 
in the session of 1901-1902 Parliament 
found itself with some fifteen to twenty 
bills to consider, which number com- 
prised several held over pending the re- 
sult of the sittings of the joint commit- 
tee. And it was only when the bills came 
before the committee that the public be- 
came acquainted with the fact that Mr. 
Morgan had entered the field and would 
actively oppose Mr. Yerkes as a lively com- 
petitor as regards the anticipated traffic 
on the soon-to-be transformed Inner 
Circle and its associated “tubes.” Ulti- 
mately Parliament, for the first stage be- 
fore the House of Lords, divided the bills 
into two groups presided by Lord 
Windsor and Lord Ribblesdale, respec- 
tively. The latter had but little in the 
way of arduous work to perform, his chief 
duty consisting of granting extra time to 
kines which had not succeeded in opening 
within the- period prescribed in the 
original bills. Apart from mentioning 
the fact that this committee sanctioned 
the first open-air electric railway over 
here, viz., the Hampstead & Edgware 
line, its doings may be altogether ig- 
nored. 

It was before Lord Windsor’s committee 
that the great fight between Messrs. 
Yerkes and Morgan began. As already 
mentioned, Fig. 2 will show the former to 
be in a strong position as far as con- 
cessions acquired are concerned, and in 
this respect must be considered as having 
a considerable start. He claimed, as he 
perfectly naturally could, that this 
scheme, together with functions with all 
the steam railways touching his lines, 
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gave accessibility all over London. On 
the other hand, so much remains to be 
done in the actual construction and 
equipment of these lines that Messrs. 
Morgan were perfectly justified in argu- 
ing that any new lines granted to them 
could be constructed just as quickly. 
Hence in conjunction with the London 
United Electric Tramways Company, 
whose tramway system works to the left 
of and joins up with the terminus of the 
Central London Railway at Shepherds 
Bush (Fig. 1), Messrs. Morgan asked for 
a line from Shepherds Bush, which 
would, first of all, come south (say an 
inch and a half on the map), then run 
parallel with the Central London to the 
city, and then take a sharp turn to the 
north and feed the district lying beyond 
Finsbury Park, seen in Fig. 2, thus af- 
fording very considerable and emphatic 
competition with Mr. Yerkes's system aa 
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a whole. In addition to this, however, the 
Central London Railway Company came 
forward with a duplicate proposal to Mr. 
Morgan as far as the city only. Alto- 
gether, there were four proposals for 
lines to the city from Hammersmith via 
Piccadilly, and any one except the two 
American millionaires were felt to stand 
a poor chance, by reason of the ability of 
these two latter to find the money off- 
hand for building the lines. The reason 
for the great rush on this particular 
route was that a railway along there was 
recommended by the joint committee, 
hence the sole remaining difficulty was 
the question of finance and engineering. 


Lord Windsor’s committee sat for three 


months early in the year threshing out 


the problem. The engineering proposals 


need not be entered into here, as railways 
or other schemes are not always carried 
out as they are described to Parliamentary 
committees. The upshot of it all was that 
the scheme proposed by Morgan and the 
London United Tramways Company was 
allowed to go through, and Mr. Yerkes 
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was also granted his necessary extensions, 
which enabled him to serve Piccadilly. 
At this stage (i. e., in June) the bills 
were passed on to be dealt with by the 
House of Commons, and this is a pe 
culiarity to the uninitiated with regard 
to English law, viz., that the same 
procedure has to be gone through in the 
House of Commons as takes place in the 
House of Lords, and that after one house 
has passed a scheme, the other house may 
reject it. However, toward the middle 
of July, the bills reached the committee 
stage of the House of Commons, where it 
took nearly a fortnight to enquire into 
Mr. Yerkes’s schemes. Naturally lesa 
difficulty was experienced than when 
before the lords, and Mr. Yerkes’s 
scheme was allowed. The time at the 
disposal of the committee was then found 
to be too limited to permit of completing 
Mr. Morgan’s bills before the Parlia- 
mentary recess which lasted from August 
to October, and so these were postponed. 
After an interval of nearly three 
months proceedings were recommenced 
in October with a most startling de- 
nouement, viz., the breaking up of the 
partnership between Messrs. Morgan and 
the Tramways company, by which the 
latter withdrew altogether, leaving Messrs. 
Morgan stranded so far as this session 
is concerned, and this after an expendi- 
ture estimated at $500,000 in Parlia- 
mentary legal expenses. The effect of 
this announcement in the committee 
room set every one agog with excitement 
aa to what would follow. The pièce de 
résistance of the whole thing was when it 
came to light that Mr. Yerkes had, 
through the instrumentality of Messrs. 
Speyer, secured some control in the Lon- 
don United Tramways Company, truly 4 
most startling reversal of forces. Both 
Mr. Morgan and My. Yerkes have 
friends in several members of Parliament, 
but despite a determined effort on the 
part of the former to secure a special 
hearing under the exceptional circum- 
stances, it pleased Parliament to stick to 
the rules of the House, viz., that a com- 
mittee’s decision being given, there can 
be no going back upon it. As the com- 


mittee had already decided that without 


the cooperation of the tramways com- 
pany Morgan could not fulfill the prom- 
ises made to the House of Lords, the only 
consolation left to him is that he can 
make another effort next session, but he 
is badly handicapped. One important 
fact made clear in all this is that Parlie- 
ment itself is by no means favorably diè- 
posed to the introduction of the Amer- 
ican millionaire in this matter, and the 
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individual members expressed themselves 
in no uncertain manner on this point. 
As far as the public are concerned, they 
seem satisfied and pleased that electric 
railroading in London has not, for the 
present, fallen into the hands of two such 
magnates as Yerkes and Morgan, it being 
felt that between the two the public 
would have but a scant chance. Few 
matters of electrical interest have ab- 
sorbed the attention of the general body 
of the people to such an extent as the 
tube railway bills of 1902, but here, at 
present, ends one of the most memorable 
sessions in the annals of the history of 
the industry. l 

In the meantime, the outlook is by no 
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growing impatient at the disunited ef- 
forts of the company promotera in the 
matter, is seriously considering striking 
out on the tube railways itself, an 
action which will raise a hubbub prob- 
ably not yet equaled against municipal 
trading. 

With all due respect to American tra- 
ditions of progress, we can not help feel- 
ing that between Yerkes and Morgan 
they have succeeded in putting a stopper 
at a most inopportune moment upon 
progress in a direction which can ill 
afford retardation, and in spite of a great 
show of industry on the part of the Un- 
derground Electric Railways Company, 
of London, in booming its power station 
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means pleasant from the point of view of 
material benefit to traffic congestion by 
this means of locomotion in the metropo- 
lis. Yerkes seems determined to come 
again next vear to seek powers over the 
route where Morgan failed. Morgan will 
probably have another try himself in a 
spirit of pique, and the Central London 
Railway promises .to revive its scheme 
rejected this year, in addition to which 
there are possible others. Those who can 
view the situation with pleasure are the 
lawyers, and inasmuch as the whole forest 
of details which has been hung, drawn 
and quartered this year, will have to be 
served in a like manner in 1903, these 
latter gentlemen have a bright prospect 
before them, The London County Council, 


at Chelsea as the largest in the world for 
the purpose. Londoners thank the Amer- 
ican millionaires for stifling, if only 
temporarily, our normal rate of progres- 
sion. It will all probably result in some 
drastic action by Parliament. 

pec 

The Size of Atoms. 

During the discussion of the paper on 
the “Size of Atoms,” which was read by 
Mr. H. V. Ridout at a recent meeting of 
the British Physical Society, and which 
was reprinted in the ELECTRICAL RE- 
view, November 22, Lord Kelvin re- 
marked that he had often concerned him- 
self with the size of atoms, and pointed 
out that the value obtained by the author 
for the diameter of a hydrogen ion was 
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almost exactly one-half of that which he 
had obtained for the diameter of a 
molecule of hydrogen. The fact, however, 
might be a coincidence. He had dealt 
with a sphere which would have the same 
effect as a double atom of hydrogen. While 
avoiding the assumption that atoms are 
hard and spherical, it was usual to treat 
them as such for purposes of calculation. 
The paper was an important one, but 
there were many assumptions which re- 
quired looking into. 

Lord Kelvin said that in dealing with 
the subject of atoms it was necessary to 
consider the atoms of electricity.. The 
atomic theory of electricity, now almost 
universally accepted, had been thought of 
by Faraday and Clerk Maxwell and defi- 
nitely proposed by Helmholtz. The atoms 
of electricity were very much smaller 
than the atoms of matter, and permeated 
freely through the spaces occupied by 
these greater atoms, and also freely 
through space not occupied by them. An 
atom of electricity in the interior of an 
atom of matter experienced electric force 
toward the centre of the atom. 


We were forced to conclude that every - 
kind of matter had electricity in it, and __ 


Lorenz had named electricity as the mov- 
ing thing in atomic vibrations. If the 
electrions, or atoms of electricity, suc- 
ceeded in getting out of the atoms of 
matter, they proceeded with the velocity 
of light, and the body was radioactive. 
It was, therefore, not surprising that some 
bodies showed radioactive properties, but 
rather surprising that such properties 
were not shown by all forms of matter. 
Our knowledge of this subject, which 
originated with the discovery of the 
Becquerel rays, had been greatly advanced 
by the experiments carried out at the 
Cavendish Laboratory, and he had no 
doubt that in the next two or three years 
much light would be thrown upon this 
important matter. 


—- - ___e@ >> e --—_—— 
Iron and Steel. 


The latest figures of the Treasury 
Bureau of Statistics show that the im- 
portations of iron and steel manufac- 
tured in the ten months ending with 
October, 1902, are double those of last 
year, and three times as much as those 
of 1898. These are also larger than in 
any year since 1891. The total value of 
iron and steel manufactures imported in 
the ten months ending with October, 
1902, is $31,987,056, as against $16,- 
349,427 in the same months of last year, 
and $10,531,090 in the corresponding 
months of 1898. In practically every 
class of articles the figures of the year 
just ended are larger, both in quantity 
and value, than those of last year, and in 
many cases the figures are more than 
double those of last year. 


re 
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THE ENGINEER OF THE TWENTIETH 
CENTURY.* 


CHARLES F. SCOTT. 


It is significant that the response to 
this toast is assigned to the representative 
of the Engineers’ Society of Western 
Pennsylvania. This society represents the 
engineers in Pittsburg, the city above all 
others preeminent in its industrial and 
engineering works in the country which 
ig assuming the industrial supremacy of 
the world. The inventions and the de- 
signs of the engineer underlie Pittsburg’s 
products, under his supervision they are 
made, and in turn Pittsburg’s products 
are the materials which other engineers 
employ in buildings and railroads and 
power plants throughout the whole world. 
A week ago a Philadelphia paper quoted a 
multi-millionaire thus: “Pittsburg in- 
stead of Wall street must be considered 
hereafter as a potent factor in the con- 
tinuation of our national prosperity.” 
When money rates go up in Wall street 
and wage rates go up in Pittsburg simul- 
taneously, it is the industrial thermom- 


eter which most truly indicates the real 


conditions. Enter engineer, exit specu- 
lator. 

It is significant also that the response 
to this toast is assigned to the repre- 
sentative of the American Institute of 
Electrical Engineers. This organization 
represents the electrical engineers of 
America, the country above all others 
preeminent in electrical activity at a time 
when its applications are making this the 
age of electricity. For a retrospect of 
general engineering we appealed to the 
memory of men past middle life, but the 
electrical awakening is within the easy 
memory of us all. 

Electrical work is seldom independent ; 
it does not stand alone; complete in it- 
self. Electricity is usually an agent, a 
means to an end. It is not energy derived 
from electricity which enables the car to 


move and the crane to lift a weight, it is- 


the power from the engine which happily 
can be transmitted by electric wires better 
than by cables, or shafts, or belts. It 1s 
because electricity is primarily an agent, 
a means, that its applications have been 
so diversified, so extensive and so far- 
reaching in their effects. 

The great discovery of the nineteenth 
century was cooperation, the effectiveness 
of concentration, the efficiency of large- 
ness. Compare the old days of the hand 
loom in the home, of the shoemaker at his 
bench, of the individual oil well and coal 
mine, of the small railroad and of the 


stract of address at the twenty-fifth anniversary, 
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small factory—compare these with modern 
methods, with their unbounded pos»i- 
bilities—possibilities of good, and pos- 
sibilities of evil; of good, because the en- 
gineer has provided the means for doing 
the world’s work more efficiently; of 
evil, because the social, the industrial, 
the commercial systems have not kept 
pace with the advance made by the en- 
gineer, for they are tainted by injustice 
and by selfishness. f 

The tendencies of the nineteenth cen- 
tury projected into the future reveal, in 
dim outline at least, the engineer of the 
twentieth century. 

He is to become a greater factor in 
adjusting and operating the intricate 
mechanism of a new civilization. He is 
to deal with large affairs in a large way. 


He is to be closely related to every de- 


partment of modern life. He will be ad- 
vanced to administrative positions for 
which his knowledge and his training 
peculiarly fit him. At the head of the 
Pennsylvania Railroad, directing its vast 
affairs in the present and planning to 
meet the demands of the future, is Presi- 
dent Cassett, an engineer surrounded by 
engineers. At the head of the interests 
with which I am connected is a man suc- 
cessful as organizer and manager and 
financier, a genius in his foresight, 
George Westinghouse, an engineer. Sound 
judgment, breadth of view, integrity, 
character, the ability to understand and 
to control men as well as matter, to direct 
human forces as well as physical forces 
are essential to the engineer who is to 
meet the coming demands. Besides the 
new relations to others there will be new 
relations of engineers among themselves. 
All that I have said so far emphasizes 
what we all know, namely, that the sev- 
eral branches of engineering are intensely 
interdependent and corclated. Take a 
single instance of large work, the exten- 
sion of the Pennsylvania Railroad into 
New York city, the tunnels under the 
Hudson and East rivers, the terminal 
facilities and the electrical equipment and 
endeavor to name an important branch 
of engineering which is not essential to 
this undertaking. 

The work of the future demands co- 
operation, not clannishness—unity, not 
antagonism. Engineers must be special- 
ists; therefore they must work together. 
The several branches of the profession 
have their individual interests; they have 
a larger common interest. Is it not time 
that we, too, apply to ourselves the great 
lesson of the last century? What organ- 
ization stands before the world as repre- 
sentative of the engineering profession? 
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Has the engineer been accorded the 
recognition and the reward which are his 
due? In what way do engineers present 
themselves to other professions? In 
what way do engineers cooperate to ad- 
vance their own profession by mutual 
helpfulness and by undertaking methods 
which advance the efficiency and the use- 
fulness of engineering work? There are 
national organizations of various kinds, 
the civil, the mining, the mechanical and 
the electrical engineers, the architects 
the naval architects and marine ts 
gineers; there are engineers in the army 
and the navy, and there are the chemists, 
the electrochemists. and others. In gen- 
eral, each knows that the others exist, and 
they are mutually respectful; but there 
is some suspicion here and there that the 
other societies are a little too exclusive, or 
a little too common, or that others are a 
bit jealous. These are the murmurings 
of littleness, not of largeness. 

The several engineering professions like 
the constituent states have their: repre- 
sentative bodies, their legislatures, but 
why not an engineering congress as well? 
Why not a national representative body 
to stand for the profession of engineering, 
to promote a harmonious cooperation 
ie will strengthen each and elevate 
all? 

An incident of the past year is an aus- 
picious omen. Four great societies have co- 
operated, they have worked together, they 
have taken a step which will bring recog- 
nition to the deserving individual and 
credit to the engineering profession, they 
have founded a medal and at a magnifi- 
cent dinner they have announced the 
award of the first John Fritz medal to 
John Fritz himself. But not less sig- 
nificant than the medal is the discovery 
that the societies can work together, and 
by doing so they can accomplish worthy 
ends. 

In the vision of the future may we not 
discern a reflection of the John Fritz 
medal in the larger life of the twentieth 
century engineer? Methinke I see the 
outlines of the medal taking the form 
of a magnificent building, the Capitol 
of American Engineering. Into this 
home in the metropolis are gathered the 
great engineering societies from their 
scattered lodgings. Here is a great tech- 
nical library, here are ample assembly 
halls and comfortable parlors, here are 
the headquarters of a score of lesser 30- 
cieties, affiliated in their work but re- 
stricted in their scope. I see all over the 
country innumerable local societies and 
engincering clubs, no longer isolated, but 
joined together into one great combina- 
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tion. I see them affiliated with the 
national bodies—sometimes as local 
chapters—altogether constituting a great 
union. There is individual freedom, but 
general cooperation. The engineering 
congress representing all the engineering 
professions and supported by the great 
union of engineering socicties give en- 
gineers a rank consistent with the im- 
portance of their work; it increases the 
efficiency of the interrelations among en- 
gineers and is powerful in advancing the 
common interests of engineers and to 
represent the engineering profession in 
its relations to other professions, to pure 
science, to education, to legislation, to 
public improvements. and to the general 
Years ago engineers were in- 
dividuals of trivial consequence compared 
with men in the learned professions. Now 
technical professions are of recognized 
importance. But the men who are master- 
ing the powers of nature will yet rise in 
the strength of united effort to meet the 
increasing responsibilities of the coming 
years. For it is theirs to build the 
foundation of the new civilization, it is 
theirs to establish material prosperity— 
the underlying conditions for broader, 
fuller and higher life. 


The end of engineering is usefulness, 
the characteristic of America is activity, 
the modern method is cooperation. As 
engineers of the twentieth century let us 
be useful, let us be active, let us cooperate. 


New Electric Power Transmission De- 


velopments in California. 


The Northern California Power Com- 
pany, which furnishes power to a great 
variety of industries in one of the most 
prosperous sections of California, has re- 
cently installed a  4,000-horse-power 
generating plant at the Cow Creek station 
in the high Sierras. The ultimate ca- 
pacity of the station will be 8,000 horse- 
power when the demand for power reaches 
this amount. The company has already 
installed 3,000 horse-power at another 
generating station, known as the Battle 
Creck station, thus making the present 
total capacity of the company’s electrical 
installation 7,000 horse-power. The ap- 
paratus, which has recently been installed 
in the Cow Creek station, consists of two 
1,500-kilowatt, three-phase Westinghouse 
alternators, which will be driven by im- 
pact water-wheels supplied with water 
under a head of approximately 900 feet. 
The exciters, switchboard and raising 
transformers for this station have also 
been purchased from the Westinghouse 
Electric and Manufacturing Company. 
The transmission will be at 34,000 volts. 
The Battle Creek station is likewise 
equipped with Westinghouse apparatus. 
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Book Reviews. 


“Electricity and Its Similitudes.” Charles 
H. Tyndall. Fleming H. Revell Company. 
Cloth. 215 pages. 51 by 8 inches. Fur- 
nished by the ELECTRICAL REVIEW at $1.00. 


This is practically a religious publica- 
tion. Those simply desiring information 
on the subject of electricity will hardly 
seek it here. To bible students and 
teachers who desire scientific illustra- 
tions of spiritual truths and who possess 
no technical knowledge it may prove 
valuable. The subject is treated with 
extreme simplicity. The information 
conveyed is exact. Numerous and lengthy 
quotations from scientific works and 


journals add to the authority of the book - 


on its scientific side, but detract from 
any literary merit it may possess. 


“Manual of Rural Telephony.” J. A. 
Williams, Cleveland, Ohio. Manual Pub- 
lishing Company. Cloth. 77 pages. 54 
by 7% inches. Furnished by the ELECTRICAL 
REVIEW at $1.00. 


This book is intended as an elementary 
and practical treatise on rural telephony. 
The first part is devoted to a discussion 
of the organization of companies and 
gives suggestions for their proper man- 
agement. The second part takes up tele- 
phone lines and their principles. The 
various phenomena met with are dis- 
cussed in a simple way and all accessories 
are illustrated and described in detail. 
Complete wire diagrams for the various 
systems are given. 

The book contains a large amount of 
practical information and should be very 
acceptable to those whose knowledge of 
this side of telephony is slight. 


“The Transactions of the National Elec- 
tric Light Association.” New York. James 
Kempster Printing Company. Cloth. 720 
pages. 6% by 914 inches. Illustrated. To 
be secured only by becoming members of the 
association. 


The value of this publication is well 
known, containing as it does the transac- 
tions of one of our most important in- 
dustrial associations. In this volume are 
found the papers presented at the twenty- 
fifth convention of the association, held 
in Cincinnati last May. The ground cov- 
ered by these papers is very broad. Here 
the station manager can find information 
concerning the value of creosoting wooden 
poles, the proper efficiency for incandes- 
cent lamps, polyphase distribution for city 
lighting, the photometric value of are 
lamps, protection of long-distance trans- 
mission lines—in fact, on nearly every 
phase of the electric lighting industry. 
Nor is the office work neglected, for one 
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session of the convention was given up to 
discussion of this important side of the 
business. The question box brought out 
many points for discussion, and the oper- 
ating engineer will here find information 
of the most valuable and practical kind. 
This volume is considerably larger than 
that of last year, indicating in this way 
the increase in importance and amount 
of work accomplished by the association. 
Containing as it does information to be 
obtained in no other way, this book should 
be found in the office of every electric 
lighting company in the country. 


“Elements of Electrical Engineering.” 
Tyson Sewell. D. Van Nostrand Company. 
Cloth. 332 pages. 6 by 8 inches. Furnished 
by the Execreican Review at $3.00. 


This book is based upon courses of lec- 
tures delivered by the author to classes of 
students desirous of qualifying as elec- 
trical engineers and is now published in 
the hope that it will prove valuable to 
numerous students who are to be found 
attending courses of instruction at poly- 
technic and technical schools. The sub- 
jects are treated very simply and mathe- 
matical processes, other than the very 
simplest, have been avoided. 

The first chapter is devoted to a dis- 
cussion of Ohm’s law and here the author 
appreciating the difficulty most students 
have in grasping this fundamental prin- 
ciple of electrical science, has spared no 
effort to present it in as many ways as 
possible. In a book of this class the 
hydraulic analogy is permissible and here 
the author uses it to good advantage. The 
discussion of series and parallel circuits 
is also good, the author making use of 
many numerical examples which serve 
to bring home to the student the funda- 
mental principles of electrical conduction. 
The heating effect of electrical currents 
is carefully studied as well as the mag- 
netic effects. The many types of electric 
meters are explained in detail and their 
application shown. 

Arc lamps and incandescent lamps are 
studied at length and the method of 
manufacture explained. The continuous- 
current dynamo and motor are considered 
in the last chapters, but the study here is 
necessarily elementary. The book should 
prove an excellent one for the purpose for 
which it was written, but it is to be re- 
gretted that the title is somewhat mis- 
leading. Very little strictly engineering 
work is touched upon. Throughout the 
entire book numerical examples serve ex- 
cellently to emphasize the principles un- 
der consideration. 
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Electrical 
Patents 


M. Emile Placon, a Frenchman re- 
siding in Lingevres, France, has patented 


in this country an electrically illuminated. 


sign. The signs are made as follows: The 
name or the design to be advertised is 
engraved on a glass plate in such manner 
that all the lines or letters which form the 
word, the name, the picture, the es- 
cutcheon, or the like are connected with 
each other and run continuously from 
one end of the glass plate to the other. 
The glass plate mav he of any color, and 
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New DESIGN ror MAKING ILLUMINATED 
SIGNBOARDS. 


the grooves, forming the lines of the signs 
to be advertised, are lined with any suit- 
able material of a color, contrasting with 
the color of the glass plate to make the 
sign visible in the daytime. For this 
purpose, for example, small strips of 
colored glass can be used. The lining 
material must in any case be chosen so 
that it is not acted upon by the electric 
current. On the glass plate with the en- 
graved sign another plate of clear glass 
is secured, 90 that the first plate is entirely 
covered and the signs can be seen through 
the upper plate. To illuminate the sign, 
an electric current is used, which can be 
applied in several ways. For example, 
small metal plates may be fixed in the 
grooves forming the sign in such a man- 
ner that the points of the different metal 
plates are somewhat distant from each 
other. These metal plates are, of course, 
applied to the grooves before the afore- 
mentioned cover-plate is fixed. To both 
ends of the groove electric wires are con- 
nected in the well-known manner, and 
the electric current is sent through these 
metal plates, the letters thereby becoming 
lighting tubes. Another manner of 
illuminating the sign is as follows: The 
ends of the grooves forming the sign are 
covered at the edges of the glass plates by 
metal plates after a vacuum has been ob- 
tained in the grooves. When the electric 
current is connected to the two metal 
covers, the continuous tube which forms 
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the sign becomes luminous, similar to the 
Geissler tubes. 

Mr. William F. Dawson, of Schenec- 
tady, N. Y., has devised an oil guard for 
commutators, and the patent obtained 
thereon is controlled by the General Elec- 
tric Company. The invention relates to 
dynamo-electric machines, and especially 
to generators connected directly to steam 
engines or other prime-movers. In these 
machines serious trouble frequently oc- 
curs, owing to the leaking of oil from 
the shaft-bearings, eccentrics, crank-pins 
or other lubricated parts and its work- 
ing into the commutator. The creeping of 
the oil into the commutator is owing to 
the centrifugal force of the rotating parts 
and the outward radial suction of air due 
to the fan action of the commutator leads 
and armature spider. Ordinarily the oil 
follows out along the spider-arms and 
works through the joints between the 
flanges and the rim, and so gains access 
to the commutator. The invention con- 
sists, first, in a barrier cast integral with 
the spider-arms and consisting of a web, 
concentric with the shaft and extending 
from arm to arm entirely around the 
spider. To each edge of this web is 
bolted an integral annular flange ex- 
tending outwardly to a plane of revolu- 
tion beyond the end of the commutator 
and terminating in a smooth edge prefer- 
ably having a groove in it. The flange 
may be steadied by adjusting bolts en- 
tering the clamping rings. The joints 
between the flanges and the web are 
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preferably rabbeted and are machined to 
give a close fit. The oil escaping along 
the arms of the spider will be stopped by 
the web and compelled to flow out over 
the flanges, from whose edges it flies off 
by centrifugal force in lines which carry 
it clear of the commutator. Any ojl re- 
maining on the cdges of the flanges when 
the machine stops will not be able to run 
down inside the flanges, but will be 
caught in the grooves and will follow 
them around to the lower side of the 
flanges and drop off. 
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Recent Patents in Wireless Teleg- 

raphy. 

It is a generally accepted opinion 
among telegraph engineers that unless 
some method of wireless telegraphy is de- 
veloped by which a sending station may 
communicate with any one station within 
its district without interfering with other 
stations, or itself being interfered with, 
the practical use of this system of com- 
munication will be very restricted. For 
this reason, a series of patents issued re- 
cently to Mr. John Stone Stone, of Bos- 
ton, Mass., is very important, as these 
cover broadly a method and apparatus for 
securing this desirable result. 

If the electrical equilibrium of an elec- 
trical conductor be abruptly disturbed, 
and the conductor thereafter left to it- 
self, electric currents will flow in it which 
will tend ultimately to restore the condi- 
tion of equilibrium. These currents, 
which may be either unidirectional or 
oscillatory in character, will send out 
electromagnetic waves which may be used 
for exciting a suitable receiving appa- 
ratus. In general, these oscillations will 
be more or less complex, and will affect 
receiving apparatuses at many atations 
within the neighborhood. If, however, 
the receiving stations can be so designed 
that they will respond to electromagnetic 
waves of but one period, and a transmit- 
ting station can be so arranged that it 
will send out electromagnetic waves of the 
same period, it is evident that the latter 
will be able to transmit signals to the 
former. Moreover, if there is in the 
neighborhood of the transmitting station 
another receiving station which will not 
respond to electromagnetic waves of that 
frequency, it is evident that these signals 
will not be received by, nor interfere with, 
the working of these other stations A 
method of selective electric signaling may 
therefore consist of transmitting stations 
designed to send out electromagnetic 
waves of certain definite frequencies, and 
of receiving stations designed to respond 
each to a definite frequency. This is the 
method of selective electric signaling de- 
veloped by Mr. Stone, and the method by 
which he accomplishes this, and his ap- 
paratus, are the subject of these patents. 

In order that the vertical conductor 
at the transmitting station shall generate 
harmonic electromagnetic waves of but 
a single frequency, forced electric vibra- 
tions are set up in this conductor in lieu 
of inducing natural vibrations as haa 
heretofore been practised. In order that 
the electric translating apparatus at the 
receiving station shall be operated only 
bv electric waves of a single frequency, 
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and by no others, a resonant cireuit or 
circuits, attuned to the particular fre- 
quency of the electromagnetic waves 
which it is desired to have operate the 


translating devices, are interposed be- - 


N 
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wire is connected to the ground. The 
oscillations set up in this wire are inde- 
pendent of its natural period. 

At the receiving station, shown in 
Fig. 2, a vertical wire receives the elec- 


Fies. 1 AND 2.—SHOWING, RESPECTIVELY, THE CIRCUIT AT THE TRANSMITTING 
AND RECEIVING STATION. 


tween the vertical conductor at the receiv- 
ing station and the translating or re- 
cording devices. 

A resonant circuit as referred to above 
may consist of a circuit containing simply 
a condenser and a coil having no iron in 
its core. If a charge of electricity be 
imparted to the condenser and its elec- 
trodes be then connected to the coil, an 
isochronous oscillatory current will be de- 
veloped in the circuit in the process of 
restoration of its electric equilibrium. 
The period of the oscillations depends 
upon the electromagnetic constants of the 
circuit. Two or more circuits may be 
associated together, in which case each 
may modify the-natural period of the 
other. 

The transmitting station then consiets, 
first, of a circuit or circuits containing a 
condenser and a coil, and having a certain 
period of oscillation; a means of dis- 
turbing the equilibrium of this circuit, 
and in this way setting up electric cur- 
rents of a definite frequency, and a means 
of using these oscillatory currents to set 
up electromagnetic waves of the same 
frequency. Such a system is illustrated 
in Fig. 1. a is an alternator, k a key, 
and I’, the primary winding of a trans- 
former, M’. I’, is the secondary of the 
transformer which serves to change the 
potential of the condenser, C. L is an 
inductance coil by which the circuit may 
be tuned. s is a spark-gap, across which 
the condenser discharges, and in this way 
sets up electrical oscillations in the cir- 
cuit CLil,s. [ is the primary of a 
transformer, M, by means of which the 
electrical oscillations of the same frc- 
quency are set up in the secondary coil, 
I,, of the transformer and in the ver- 
tical wire, v. One end of this vertical 


tromagnetic waves sent out from the 
transmitting station. These set up in the 
wire electric disturbances of a similar 
frequency, and by means of the trans- 
former, M, these are transmitted to the 
receiving circuit, CCLI, If this re- 
ceiving circuit has a natural period equal 
to that of the electromagnetic waves re- 
ceived, it will respond, and electric os- 
cillations of some magnitude will be set 
up in it. If these are of sufficient mag- 
nitude, they will cause the coherer, K, to 
cohere, and thus, by means of the local 
battery, B, actuate the signaling de- 
vice, R. 

The system may be further improved 
by adding a second resonant circuit at 
each station, having the same frequency 
as the first. In this way the signals sent 
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ceiving device. Each transmitting or re- 
ceiving wire may have one or more at- 
tuned circuits associated with it, as shown 
in Fig. 3; or each station may have a 
number of vertical wires, each having its 
particular tranemitting or receiving cir- 
cuit. 

. The claims allowed in these patents 
cover the method of developing free or 
unguided simple harmonic electromag- 
netic signal waves of a definite frequency 
in an elevated conductor, and the sys- 
tem, as described above; an elevated con- 
ductor and means for developing therein 
these electric vibrations; the method of 
absorbing energy of electromagnetic sig- 
nal waves of one frequency, which con- 
sists in associating with an elevated con- 
ductor a circuit resonant to the frequency 
of the waves; the method of rendering a 
circuit resonant to a given high fre- 
quency, which consists in balancing 
the reactance of an air condenser 
by the reactance of a coil, the amplitude 
of whose potential energy is small com- 
pared to the amplitude of its kinetic 
energy at the given frequency ; the method 
of developing free, simple harmonic elec- 
tromagnetic signal waves, which consists 
in discharging a condenser through a 
closed circuit having inductance, adapted 
to produce simple harmonic vibrations, 
and impressing these upon the elevated 
conductor. The claims also cover the 
method and apparatus of selectively re- 


ceiving these harmonic vibrations as de- 
scribed above. 

Another patent issued to the same in- 
ventor covers, in a system of space teleg- 
raphy, an electric translating device con- 


Fic. 3.—Snowine now Each TRANSMITTING OR RECEIVING Wire May Have ONE or More 
ATTUNED CIRCUITS. 


out from the receiving station must pass 
through two resonant circuits, and this 
will tend to weed out, and screen the 
vertical wire from, any harmonics which 
might be due to the circuit by means of 
which the oscillations are set up in the res- 
onant circuit. In the same way, a second 
attuned circuit added to the receiving ap- 
paratus will assist in preventing any elec- 
tromagnetic waves of frequencies other 
than that desired from affecting the re- 


stituting one of the tuning elements of a 
resonant circuit, and adapted to utilize 
in its operation the potential energy dc- 
veloped in said resonant circuit and the 
use of a condenser telephone for this 
purpose. 

Further patents issued to the same in- 
ventor cover the method and apparatus 
for developing - high-frequency, simple 
harmonic electromagnetic signal waves, 
and causing these to inductively reproduce 
corresponding oscillations at increased 
amplitude in an elevated conductor. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Presa 


. The Theory of the Aluminum Anode. . 


This is a brief abstract of a paper pre- 
sented by Messrs. W. W. Taylor and 
J. K. H. Inglis to the British Physical 
Society. Aluminum is very slowly acted 
upon by dilute sulphuric acid, even at a 
moderately high temperature. With 
hydrochloric acid its action is violent, and 
it is found that if a little hydrochloric 
or soluble chloride be added to dilute sul- 
phuric acid the action is as violent as with 
hydrochloric acid of the same concentra- 
tion. This paper attempts to explain 
these facts. When aluminum electrode is 
used in a solution of a sulphate, or sul- 
phuric acid, there is a very great resist- 
ance offered to the current by a film which 
forms on the surface of the electrode. 
Many experiments were made with a cell 
consisting of aluminum and platinum 
electrodes, and a dilute sulphuric acid to 
which salts were added and their effects 
investigated. ‘The author holds that the 
presence-of certain ions enables a large 
current to pass through the cell, the rea- 
son seeming to be that the film of alumi- 
num hydroxide with which the anode is 
covered is permeable to certain ions, but 
impermeable to others. This argument 
is strengthened by a study of the rates 
of diffusion of various ions through 
aluminum hydroxide and it is thought 
that the theory is confirmed by experi- 
ments performed on a platinum anode 
covered with a film of aluminum hydrox- 
ide, as this behaves in practically the same 
way as the aluminum electrode.—Electr- 
cian (London), November 28. 


a 
The Helena Fire. 


This is an able editorial discussion of 
the Helena (Mont.) fire, referred to in 
the ELECTRICAL REvIEW of December 6. 
The cause and results of the fire are re- 
viewed at length. A tarpaulin which had 
been stretched above the switchboard to 
prevent drippings of tar from the com- 
position roof falling upon the electrical 
apparatus sagged down and came into 
contact with the high-tension lightning 
arresters. This took fire, and in a few 
moments the whole building was wrapped 
in flames. The following are the con- 
clusions arrived at from the study of this 
accident: Original purchase prices, if not 
of recent date, form no criterion for the 


_ of the World. 


estimate of loss and damage. Factors of 
depreciation and appreciation are more 
liable to sudden change and are less 
readily foreseen in electrical work than 
in any other industrial apparatus. Large 
oil-insulated station transformers and 
regulators, when properly installed in 
substantial cases and mounted on solid 
foundations, are far more immune from 
injury by fire than any other kind of elec- 
trical machinery. Induction motors are 
probably a better risk than any other 
class of movable electrical machinery. 
Rotary converters inherently poszess feat- 
ures which warrant their being classed as 
less desirable risks than any other class 
of movable electrical machinery. Oil- 
insulated, high-tension apparatus, and es- 
pecially high-tension switching and light- 
ning arrester apparatus, should be in- 
stalled in a separate fireproof building.— 
Journal of Electricity, Power and Gas 


(San Francisco), December. 
a 
An Alternating-Current Model. 


This is a description of a very simple 
model for illustrating the phenomena of 
alternating-current circuits. A light 
wooden rod, carefully balanced, repre- 
sents by its motion the flow of current. 
This swings on knife edges, and is moved 
by hand through a light rod which is 
attached to the current rod by a small 
bell crank. One end of this bell crank is 
extended to act as a pointer, and by its 
motion indicates the direction and phase 
of the force acting upon the current rod. 
To represent friction a short rod clamped 
over a horizontal axle is attached to the 
current rod. The friction of this on its 
axle corresponds to the electrical resist- 
ances of a circuit. Inductance is repre- 
sented by a rod balanced on knife edges 
and weighted. This is attached to the 
current rod through a bell crank which 
indicates the phase of the reactions 
brought in by this weighted rod. Ca- 
pacity is represented by a stretched rub- 
ber band attached to the current rod 
through a bell crank and which tends to 
hold the rod in a horizontal position. 
When an alternating force is applied to 
the current rod by hand, the reactions 
taking place in the circuit are indicated 
by the various bell cranks attached to the 
different elements of the model. To se- 
cure an approximately harmonic force the 


rod through which motion is applied is 
attached to a wooden strip which acts as 
a spring. By changing the friction of the 
resistance arm, the weight of the in- 
ductance lever, and the tension of the ca- 
pacity spring, circuits having different 
constants can be represented. Each 
change of phase is indicated by the motion 
of the various bell cranks. The model is 
easily constructed and should be very 
useful in explaining the phenomena of 
alternating currents to students in ele- 
mentary classes.—Physical Review (New 


York), November. 
A 


A Method of Determining the Efficiency 
of Motors. 


Many methods have been suggested for 
testing dynamos for efficiency by which 
the measurement of mechanical quantities 
can be avoided. In this article, Mr. J. R. 
Ashworth describes a method which was 
suggested by him in 1893. It was pro- 
posed to run a machine at a velocity a 
little higher than the speed at which the 
efficiency was required, and while it was 
yielding the full output to cut off 
promptly the driving power and to deter- 
mine the rate of change of speed of the 
armature as it slowed down past the given 
speed. Knowing the moment of inertia 
of the armature and the rate of change 
of angular velocity, the power required to 
maintain the armature in rotation can be 
computed. When this method was first 
proposed the types of machines being 
constructed at that time did not lend 
themselves readily to this method of 
analysis. Now that the tendency of 
modern design is to construct the arma- 
ture on the model of a flywheel it is not 
unlikely that this method might be used 
successfully. Methods are given for de- 
termining the moment of inertia. The 
author then takes up the theory, de- 
ducing equations for the input of a ma- 
chine as determined in this way. He 
then gives the results of a test of this 
kind as apphed to a dynamo. For the 
sake of comparison an independent set of 
observations was taken for determining 
the losses of the machine when unloaded. 
The method used was that due to Swin- 
burne. A comparison of the results ob- 
tained by the two methods shows good 
acreement.—Electrical Review (London), 
November 28. 
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Electromagnetic Brakes. 

This article gives a somewhat detailed 
description of a new form of an old type 
of electric brake for testing small motors. 
After a brief description of the many 
types of brake which have been devised for 
this purpose the author passes to the one 
in question. This consists of a copper disc 
fastened to the shaft of the motor to be 
tested by an adjustable coupling, the 
latter enabling the disc to be attached to 
shafts varying considerably in size. The 
copper disc carried on this coupling re- 
volves between the armature and poles 
of an electromagnet of the horseshoe type, 
the coupling passing through an opening 
in the armature, but not being in contact 
with the latter. The magnet is supported 
on knife edges and by means of a stand 
which enables the mechanism to be ac- 
curately leveled. To the magnet is at- 
tached, by a vertical rod, a weight which 
serves to adjust the centre of gravity of 
the system and in this way alter the 
sensibility of the machine. To the mag- 
net is also attached a horizontal rod upon 
which slide weights. These are used to 
balance the turning effort produced by 
the motion of the copper disc in the field 
set up by the magnet. Exciting current 
is supplied to the magnet by means of 
flexible wires. A long pointer attached 
to the magnet indicates when the latter 
has been brought back to the horizontal 
position. The power absorbed by this 
brake can be varied by changing the ex- 
citing current or by using discs of varying 
thicknesses. This construction enables 
readings to be obtained accurately and 
quickly so that no provision is necessary 
for cooling the disc. It is stated that 
this brake has been used successfully for 
motors as large as three horse-power.— 
Elektrotechnischer Anzeiger (Berlin), 
November 20. 


The ‘‘Crewe’’ System of Railway 
Signaling. 


This article contains a very detailed 
description of the electromagnetic system 
of signaling as now being experimented 
with by the Northwestern Railway, at 
Crewe, England. A general description 
of this system was given in the ELEc- 
TRICAL REVIEW for December 13, but a 
few details of the operating mechanism 
may be interesting. The signaling station 
contains sixty levers which occupy but 
about one-third the space of that required 
for an ordinary apparatus. The levers 
are arranged in two tiers, the upper, in 
general, being used for the signals, while 
the lower tier is reserved for the operating 
switches. The motor used in throwing 
the switches takes about twenty amperes 
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at 100 volts and runs at a speed of about 
800 revolutions per minute, enabling the 
switch to be moved over in three seconds. 
The armature is formed on a tube which 
fits over the armature shaft, and it can be 
lifted off and a new armature substituted 
in a few moments. The armature shaft 
is provided with ball bearings and drives 
a worm and worm-wheel. The worm- 
wheel is loose on a cross-shaft, and its 
movement is transmitted to the cross- 
shaft by means of two clutches. When the 
switch has been moved over and bolted a 
striking gear disengages the clutch and 
the motor then runs free until it stops. 
Keyed to the cross-shaft is a cam-wheel, 
on each face of which is formed a cam- 
shaped slot of irregular contour. In each 
slot there works a roller attached to a 
bell-crank. One of these bell-cranks 
operates the switch and the other the 
locking bar and bolt. The motor and its 
mechanism are placed in a cast-iron box 
with a cover which is level with top sur- 
face of the sleepers. The box is filled 
with mineral oil to the level of the cross- 
shaft. The motor is placed with its 
armature in a vertical position and above 
the cross-shaft. Power is supplied to the 
motor by a four-core cable about three- 
fourths of an inch in diameter, laid in 
grooved timbers and covered with pitch, 
or in some cases carried overhead. The 
switch, by means of which the current is 
supplied to the motor, has carbon contacts 
which are in duplicate to ensure a good 
contact. Special connections enable this 
switch to be taken out and another sub- 
stituted in a few seconds. The electro- 
magnet used in operating automatically 
the signals takes a current of about six 
amperes at 100 volts. This is required 
for but a few seconds when the current 
is reduced to two amperes which is suffi- 
cient to hold the signal in position. De- 
tails of this magnet are not given, but 
it appears to consist of a coil and plunger 
movement working in a vertical direc- 
tion.—Flectrical Review (London), No- 


vember 28. 
# 
The Northern California Power Com- 
pany’s Transmission. 


The district covered by the Northern 
California Power Company’s transmission 
lines extends from Iron Mountain 
on the north and Bully Hill from the 
northeast, to Willows on the south. The 
demand for power in this territory is con- 
stantly increasing. Substations for the 
distribution of current at reduced voltage 
are located at many points where current 
for lighting is being generally used. A 
good deal of power is contracted for by 
several of the mines in that locality. The 
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generating station is located at Volta. 
Mill Seat Creek, the source of water 
supply for the plant, rises from aprings, 
and for this reason its flow is constant 
throughout the year, the supply being 
more than sufficient to develop 3,000 
horse-power at the lowest stage. However, 
the transmission company has secured 
rights to an amount of water in Galpin, 
Berry and Battle creeks, which can be 
diverted into Mill Creek and will triple 
the capacity of their present plant. Water 
is carried to the plant by a stave pipe and 


` lap-welded steel pipe thirty inches in di- 


ameter. The head is 1,200 feet. Auto- 
matic air relief valves are provided at six 
points along the pipe line where the slope 
of the ground changes suddenly. The 
generating equipment is made up of three 
main units, each consisting of one 750- 
kilowatt, three-phase Westinghouse gen- 
erator flexibly coupled to a 1,500-horse- 
power Pelton wheel. The units are so 
placed that each generator may be coupled 
to either of two water-wheels. Water is 
led to the wheels through a ball and 
socket-deflecting nozzle, operating on 
four-inch steel trunnion bolts in oil, 
packed with gun metal. The nozzle is 
provided with an assortment of tips, 
which are interchangeable for the pur- 
pose of regulating the flow of water. Each 
nozzle is controlled by a Lombard gov- 
ernor. The exciting units consists each 
of an eighteen-inch Pelton wheel mounted 
on the overhang end of the shaft of a 
twenty-two and one-half-kilowatt West- 
inghouse exciter, running at 975 revolu- 
tions per minute. The line consists of 
two three-phase circuits of No. 4 B. & S. 
gauge bare copper wire. Thirty-foot, 
eight-inch top, round cedar poles are used 
in the country, and thirty-five and forty- 
foot sawed redwood poles in the towns. 
Forty-thousand-volt glass insulators are 
mounted upon one and one-half by twelve- 
inch eucalyptus pins, supported by three 
and three-quarter-inch by four and three- 
quarter-inch Oregon pine  cross-arms. 
Current is supplied to the line through 
ten 350-kilowatt transformers in sets of 
three each, and one reserve. Here the 
voltage is raised from 500 to 22,000 for 
the line. The Northern California 
Power Company is now installing another 
power-house, water for which is supplied 
by Cow Creek. Here 3,000 horse-power 
will be developed, the units consisting of 
two 1,500-kilowatt Westinghouse ro- 
tating field generators, each to be directly 
coupled to a Pelton water-wheel. The 
head of water at the wheels will be about 
1,200 feet.—Journal of Electricity, Power 
and Gas (San Francisco), December. 
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ILLUSTRATED DESCRIPTIONS OF NEW 


A Direct-Connected Motor-Driven 
Grinder. 


The accompanying illustration shows a 
direct-connected, motor-driven wet drill 
grinder. The drill-grinding features of 
this apparatus are the same as the belt- 
driven grinders manufactured by the 
Wilmarth & Morman Company, of Grand 
Rapids, Mich. This apparatus is well 
known, and a description of the electrical 
features only will be given here. 

The maker has endeavored to design 
a machine as nearly perfect as possible, 
and has embodied in it every feature that 
adds to its utility and durability. Ca- 
pacity is from one-quarter to three and 
one-half-inch drills, and the net weight 
of the machine is 505 pounds. 
` The motor is of the compound-wound 
type, enclosed in a dust-proof case, driv- 
ing the emery-wheel directly without the 
intervention of belte. The standing box 
is conveniently located in the column of 
the machine. Water is supplied to the 
wheel by a centrifugal pump, and the 
whole grinding face is flooded with water 
so that there is little possibility of draw- 
ing the temper on a drill even when 
grinding heavily. The water is run 
through a pipe leading from the lower 
end of the wheel-hood, and a rubber tube 
connected to the back end of the holder 
takes care of the small amount that 
trickles down the bottom of the “V.” 

The returning water first enters a set- 
tling space where the heavy grindings re- 
main, so that when reaching the pump 
the water is clear again. 

There are no bearings of any kind 
under water or in any way exposed to the 
wet and grit, so that though the machine 
is a wet grinder, the life of the apparatus 
is not thereby shortened. 

The manufacturer states that this style 
“N” and the motor-driven drill-grinder, 
style “T,” are the only two drill-grinders 
made that are direct-connected—that 1s, 
with a motor on the same shaft as the 
emery-wheel. 

A large number of these machines are 
in the navy yards and other shops of the 
United States Government, and also in 
most of the up-to-date manufacturing 
shops of the country. 

The new “Yankee” arbor and straight- 
ening-press for driving lathe arbors and 
for straightening work is also shown in 
the accompanying illustration. This ma» 


APPARATUS. 


chine is claimed to have special features 
which differentiate it from the ordinary 
apparatus of this kind, and which make 
it very satisfactory in service. The ma- 
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DIRECT-CONNECTED MotTor-DRIVEN GRINDER. 


chine should not be confounded with the 
ordinary screw-press, the action of which 
is slow and in which a great part of the 
power applied is lost in friction. 

The machine has a coarse pitch, double- 


ARBOR AND STRAIGHTENING PRESS. 


thread, screw and a hand-wheel with a 
heavy rim, the inertia of which is utilized 
to force the arbor tightly into the work- 
bore. By the use of this combination, as 
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great a driving effect is produced as with 
a sledge, but without any battering or in- 
jury to the ends and centres of the 
mandrels. | 

The inertia of the hand-wheel is made 
use of for giving the arbor two or three 
final impulses after it has been forced 
down as far as can easily be done by turn- 
ing the wheel in the ordinary manner, the 
ratio being 47 to 1. The thread is of so 
coarse a pitch that the screw will never 
lock on the work, and when turned down 
quickly on a tight-fitting mandrel, it will 
be repelled and turned in the opposite 
direction. Its action is much quicker and 
it requires less exertion to operate than 
an ordinary screw-press. The arrange- 
ment of the jaws on the anvil to accom- 
modate different diameters of mandrels is 
an excellent feature. These open and 
close in unison so that the work is always 
central under the screw and arbors, and 
can be readily forced in and out of thin 
bushings. To straighten shafts, etc., the 
jaws are opened some distance and the 
pressure applied centrally between. With 
one hand on the work and the other at the 
hand-wheel, the rim may be brought 
down with an easily gauged force and the 
work quickly straightened, almost always 
without leaving a mark on it. For light 
work of this kind alone, the press would 
have a practical value in a great many 
installations. 

Hard-wood strips are inserted in the 
bottom so that when bolted to a lathe- 
bed no damage will be done to the ways, 
and lugs keep the press forward to pre- 
vent the arbors marring the front edge. 
The machine is equally adapted to be 
bolted to a bench. 


> 
A Universal Draughting Machine and 
Rapid Sketching Device. 

The accompanying illustrations give a 
good idea of a new apparatus which has 
been placed on the market with a view 
toward facilitating the engineers’ and 
draughtsmen’s work, both in design and 
detail. First, by doing the drudgery part 
of the hand work, and second, by doing 
the same for the mind and leaving it free 
for more attention to the betterment of 
the work in hand. As may be seen from 
the illustration, the draughting machine 
consists of a graduated square having a? 
accurate parallel motion to the drawing 


baard, The square is adopted, because 
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the work in most drawings consists of sets essentially as follows: 
of lines at right angles. Both blades of 


the square are scaled for drawing and 
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UNIVERSAL DRAUGHTING DEVICE WITH PROTRACTOR. 


measuring lines at the same time. The 
plates of the square chuck into place and 
are interchangeable. Any length and any 
scale may be fitted to the apparatus. A 
straight edge is provided for inking, and 
this may also be used for long lines. This, 
however, is not necessary, as lines may be 
quickly and accurately extended with the 
square. The parallel motion is obtained 
by means of two pivoted parallelograms 
which constitute the arm joining the 
square to the board. This arm is made 
flexible, allowing the plates to lie flat 
upon the drawing. It is hinged at the 
connection to the board and may be easily 
lifted out of the way of the paper. It may 
be readily changed from one board to 
another. A conveniently adjusted pro- 
tractor makes the machine universal, al- 
lowing the square to be quickly set at any 
angle. This makes all angular work just 
as easy, as rapid, and as acċurate as 
straight work. Spring stops at thirty de- 
grees, forty-five degrees and sixty degrees 
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The lines are 


drawn and scaled with the same edge at 
the same time. 


This saves a change of 


->J 


tools, which is necessary with the ordi- 
nary scale and “T” square. The angular 
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ment is kept. These two functions of the 
machine save considerable time, as would 
be very evident to any one who has done 
any considerable draughting of a more or 
less complicated nature. 

The rapid sketching device consists of 
a scale joined to a protractor, which is 
anchored to the upper left-hand corner 
of the board by means of an arm made up 
of two pivoted parallelograms. The scale 
has a free motion of ninety degrees be- 
tween stops, and it goes against either one 
or the other, depending on whether a 
horizontal line or a vertical line is de- 
sired. These two stops are fastened to a 
protractor and may be turned to any 
angle with the horizontal or vertical, thus 
permitting the scale to come against the 
stop at a desired angle and also at right 
angles to it. The lower part of the pro- 
tractor always lies in the same direction, 
no matter where it is moved about the 
board, and hence when the prctractor is 
once set at any desired angle ‘the scale 
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work is made easy, as a square may be ad- 
justed to any obliquity, clamped at this 


RAPID SKETCHING DEVICE FOR ANGULAR OR SQUARE DRAWING. 


are provided, allowing the square to be 
instantly set at these frequent angles. 
In using the machine, the operation is 


point, and in this position moved to any 
part of the board, it always running 
parallel to itself so long as one adjust- 
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UNIVERSAL DRAUGHTING DEVICE FOR SCALING AND STRAIGHT LINES. 


will give parallel lines anywhere on the 
drawing. 

This is claimed to 
be very useful for 
any one having 
sketches or small 
drawings to make, 
such as pulleys, 
gears, shafts, le- 
vers, forges, valves 
and generalarchitec- 
tural detail, struc- 
tural detail or me- 
chanical detail. 

These sketching 
devices are manufactured by the Uni- 
versal Draughting Machine Company, ` 
Blackstone Building, Cleveland, Ohio. 
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Durable Cement Butts. 

Probably one of the greatest factors in 
the depreciation of pole line construction 
is due to the rotting of the pole butts. 
While within recent times a great advance 
has been made in the processing of lum- 
ber so that it would resist the deleterious 
action of the earth in contact with the 
butt, there are, no doubt, many valuable 
sticks discarded because of the rotting of 


Puacina A’ RESTORED PoLe cron New CEMENT BUTT, WITHOUT 
INTERFERING WITH OVERHEAD WIRES. 


the butt and the consequent shortening of 
the pole, making it unfit for construction 
work on transmission lines. 

The accompanying illustrations will 
give a good idea of a new form of con- 
struction which, its manufacturer claims, 
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ELECTRICAL REVIEW 


the butt, and render the rotting of new 
poles impossible. This consists in sawing 
off the butt of a pole which may have 
rotted, and replacing the rotted portion 
with a durable cement butt. 

hese cement butts are cast or moulded 
into any desired shape or length, as 
necessity may require. If it is desired to 
make a present line higher, and if the 
butts are not thoroughly decayed, the 
poles may be simply 
raised by setting these 
durable cement butts 
beneath them in the old 
holes. | 

The connection of 
these cement butts to 
the poles is very sim- 
ple. If the butt is to 
be connected to a new 
pole, the pole is simply 
scored to receive the iron 
straps, of which there 
are four, and the cement 
butt brought into con- 
tact with the end of the 
pole. The butt is then 
securely fastened to the 
pole by means of these 
iron straps by pass- 
ing bolts through and 
making the proper connections. When it 
is necessary to fit a butt to a standing 
pole, the pole is first sawed off square and 
holes are bored to correspond with the 
holes in the side straps. The pole is 
scored to fit between the side arms, and 
then the pole is slid off the rotten butt. 
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ADJUSTABLE APPARATUS FOR ALigNinG Bott HOLES. 


will entirely 


restore to first-class condi- 
tion any pole which may have rotted at 


The old butt is taken out of the ground 
and the cement butt placed in the hole. 
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The cement butt is allowed to project at 
least six or eight inches above the ground, 


A Poe MOUNTED UPON A New CEMENT BUTT. 


the iron nearest the pole is pulled 
aside, and the pole slid on to the 
cement butt. The bolts are then 
driven in firmly and the nuts 
tightened up on the straps, when 
the hole is filled in and the earth 
tamped, as is usual with the ordi- 
nary construction. The accom- 
panying engraving shows the oper- 
ation of sliding the old pole on 
to the cement butt, and the fin- 
ished appearance of the old pole 
standing on the new butt. This 
operation has been performed en- 
tire in twenty minutes, without in 
any way interfering with the over- 
head: construction. The illustra- 
tion also shows the adjusting bor- 
ing machine which adjusts the 
boring apparatus so that the 
pole can be bored clean through 
correctly, in order that all bolt 
holes will correspond to the holes 
in the side irons. These cemen 
butts are not only of great value 
for use in pole line construc- 
tion, but for fence work of 
every description they Can ; 
usd in the different shapes 10 
which they are made. These bas 
are manufactured by the Durable Cemen 
Post Company, Battle Creek, Mich. 


December 20, 1902 


Group of Teiephone Men at inter- 
state Convention. 


One of the features of the recent con- 
vention of the Interstate Independent 
Telephone Association, at Chicago, was 
the enthusiasm with which all the dele- 
gates entered into the spirit of each occa- 
sion. 

On receipt of an invitation from one of 
the prominent artists of the city, the at- 
tendants gathered in the large group here 
shown and were photographed. 

Many prominent members of independ- 


ent telephone interests may be readily 


recognized, and this group will, no doubt, 
become historic as being typical of the 
solidity and stability of both organiza- 


ELECTRICAL REVIEW 


St. Louis Exposition Officials in the 
East—Dinner at the Lotos Club. 


A number of the head officials of the 
St. Louis Exposition have been in the 
East during the past week. Among other 
places visited were the extensive works 
of the Westinghouse companies’ interests 
at Pittsburg, and the subway and large 
electric power and lighting stations in 
New York city. Every courtesy was ex- 
tended to the St. Louis gentlemen by the 
officials of the various companies visited, 
and they greatly enjoyed their inspection 
of these modern electrical equipments. 

On Fridav evening, December 12, the 
visitors were entertained at dinner at the 
Lotos Club by W. M. Probasco and 
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Tenders for British Railways. 


The tenders for the electrification of 
the Northeastern Railway, which were ad- 
vertised for some time back, are now in 
the hands of the directors of the company, 
who will, however, take some time to 
consider them. On the subject of electric 
traction it is to be noted that the ac- 
celerated system on the Liverpool Over- 
head Railway, consequent on the intro- 
duction of the new trains recently men- 
tioned, has attracted the attention of sev- 
eral of the managers of our standard 
steam lines who have been paying a visit 
to Liverpool to inspect the new trains. 
One of these days one may expect to see 
these same managers take the question of 


A GROUP OF ATTENDANTS AT THE INTERSTATE INDEPENDENT TELEPHONE ASSOCIATION CONVENTION, 
Cuicaao, DECEMBER 9, 10 AND 11, 1902. 


tion and progress in the nine states of the 
association. 

Another very interesting photograph 
was one taken during the banquet. This 
was one of the most enjoyable events 
which took place during the visit of the 
telephone men to Chicago. 
> e 

Central power distribution schemes will 
undoubtedly prevail in the future of clec- 
trical engineering in England. The 
Cheshire, Staffordshire and Derbyshire 
power bill is the latest move in this con- 
nection, and promises to be a preeminently 
successful undertaking. Generating sta- 
tions are to be erected in the neighbor- 
hood of Frodsham (seven acres), Sutton 
(thirteen acres), and Stone (eleven and 
one-half acres), and it is within the 
bounds of possibility that the Liverpool 
to Manchester monorail scheme will ulti- 
mately derive its power from this source. 


Charles A. Terry, of New York. Among 
those in attendance were ex-Governor 
David R. Francis, president of the 
Louisiana Purchase Exposition; Henry 
Rustin, chairman of the mechanical and 
electrical engineering department; Isaac 
S. Taylor, director of works; J. E. 
Smith, exposition director; the Hon. 
Rolla Wells, Mayor of St. Louis; ex- 
Senator Thomas Carter, commissioner ; 
Melville E. Stone, general manager As- 
sociated Press; Walter C. Kerr, Calvin 
W. Rice, Charles A. Bragg, L. D. Dozier, 
J. C. Thompson, Calvert Townley, G. 
Pantaleoni and F. S. Smith. The dinner 
was a very enjoyable affair, and a number 
of informal addresses were made relating 
to the fine prospects of the coming expo- 
sition of 1904 and the growing interest in 
it shown by the East. 


electric-traction seriously. At present the 
majority treat it with a scepticism char- 
acteristic of the eighties. Still on the 
same subject, a rumor comes from Ger- 
many that a bill is to be introduced into 
our Parliament next session for the in- 
troduction of the Langen suspended rail- 
way upon a piece of line ten miles long, 
the locality of which, however, is not 
mentioned. Speaking of suspended rail- 


ways reminds me that the promoters of 
the Liverpool-Manchester line are not 
finding things going any too smoothly 
with them. The Board of Trade has de- 
clined to pass the plans of the complete 
railway until it has had an opportunity 
of inspecting a portion in actual oper- 
ation. It has therefore been decided that 
a length of a few miles of experimental 
track shall be constructed for this pur- 
pose. A. W. 


London, December 6. 
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A New Steam Turbine. 


In recent years remarkable results have 
been secured through the use of various 
types of steam turbines, and many en- 
gineers are looking forward to the day 
when this type of prime mover will be 
largely used in electric light and power 
stations. It is therefore interesting to 
follow the developments going on in this 
line of engineering, and to study the lines 
along which inventors are working. 

A recent type of steam turbine which, 
it is asserted, has given some remarkable 
results consists of sets of discs, arranged 
in pairs. Each pair consists of two discs 
having projecting rings concentric with the 
centre of the disc, the inner surfaces of 
which are fashioned to form pockets into 
which the steam is led, and from which 
the steam escapes by a suitable outlet. 
The projecting rings of these discs fit 
into -one another. One of these discs is 
shown in Fig. 1. 

Steam is led into this turbine through 
a hollow shaft. From here it passes 


Fic. 1.—ON® oF THE Discs UsEp In NEW 
TYPE OF TURBINE. 


through radial openings into the pockets 
of the inmost rings of each pair of discs. 
Expanding in this pocket or chamber, it 
passes through the outlet and impinges 
upon the opposing surfaces of the pockets 
of the next ring, this ring being one of 
the other of that pair of discs. Expanding 
again here, the steam passes to the next 
series of pockets, and thus continues until 
it reaches the periphery of the wheel. An 
examination of the cut shows that in its 
passage from ring to ring the steam meets 
an increased number of pockets, and 
therefore an increased volume, allowing 
for complete expansion. The reactions 
of the steam in its zig-zag passage from 
ring to ring will tend to drive the two 
dises in opposite directions. To permit 
this to take place, one disc is attached to 
the hollow shaft, and the other, by its 
outer rim through a shell, to a sleeve 
turning on the shaft. Each disc is then 
free to turn, and the power developed by 
the two is transmitted by means of bevel 
gears to the apparatus to be driven. 

As many pairs of these discs as are de- 
sired may be mounted on the same shafts 
and the power of the turbine increased in 
this way. In Fig. 2 are shown the parts 
of one of these turbines before assem- 
bling, and in Fig. 3 is shown the turbine 
complete with upper half of casing re- 
moved. 


ELECTRICAL REVIEW 


Many advantages are claimed for this 
turbine. The steam, in its passage from 


the centre outward, expands continuously, 
and thus at no moment does it come in 
contact with metal which is cooler than 
In fact, due to the conductivity 


itself. 


Vol. 41—No. 25 


armature of a dynamo, giving a relatively 
high speed between the two parts. 

The inventor of this turbine, Mr. John 
F. Brady, has built a turbine of this de- 
scription thirty-seven inches in diameter 
and six inches in width. This turbine 


Fic. 2.—THE PARTS OF THE TURBINE BEFORE ASSEMBLING. 


of the metal, this will be at a higher tem- 
perature than the steam in contact with 
it, so that there is a tendency to reheat 
the steam. By a proper design of the 
chambers, the steam can be taken in at 
any pressure and expanded down to that 
of the atmosphere. There are no moving 
valves of any kind, and since there are no 
rubbing parts except the journals, no 
lubrication of other parts is necessary. 
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has been tested at the shops of the John 
F. Brady Turbine Company, Chicago, 
Ill., and with a steam inlet pipe one-half 
inch in diameter and the steam at 200 
pounds pressure, the output of the ma- 
chine, it is stated, was ninety horse- 
power. Profiting from the experience 
gained from the.test of this machine, the 
company is now building a turbine of this 
description which will be ten feet in 


Fic. 3.—TUuRBINE COMPLETELY ASsEMBLED—UPPER PART OF CASING REMOVED. 


The turbine can be built to run at 
various speeds and can be directly con- 
nected if so desired. Since there are two 
parts of the turbine revolving in opposite 
directions, this feature may be used to 
revolve in opposite direction the field and 


diameter and eighteen inches wide. The 
speed of this will be 215 revolutions per 
minute, and the company expects this 
turbine to develop 2,500 horse-power with 
an inlet pipe of one inch in diameter and 
steam at 200 pounds pressure, 


CURRENT ELECTRICAL NEws 


DOMESTIC AND EXPORT. 


NEW ALABAMA WATER POWER—After thirty days’ test of 
the electric current from the water power at Tallassee, Ala., on the 
Talapoosa River, about thirty-five miles from Montgomery, the con- 
solidation of the Montgomery Light and Power Company and the 
Tallassee Water Power Company has been effected, the n ame 
being the Montgomery Light and Water Power Company. he 
river can supply 5,000 horse-power and the local steam plant 3,000. 
The present consumption is about 2,500 horse-power. The new 
company has issued $1,500,000 stock and the same amount of bonds, 
the authorized capital being $2,000,000 stock and $3,000,000 bonds. 


INDIANAPOLIS TRACTION DEAL—It has been announced 
that the Indianapolis Traction and Terminal Company is to lease 
the Indianapolis Street Railway Company’s lines for thirty years. 
If this deal is carried through it is proposed to issue five million 
dollars of stocks and five million dollars of bonds. Of the stock 
$1,500,000 will be distributed to the stockholders and the street 
railway company, and a bonus of a fixed, graduated dividend. All 
the street railway stock will be guaranteed from the date of the 
signing of the lease. The Terminal company has a franchise and 
contracts with all the interurban roads and in a few months will 
erect a station costing about $1,000,000. 


ALASKAN WIRELESS TELEGRAPHY—The wireless teleg- 
raphy station at Fort Gibbons in Alaska has been completed, but 
the company doing the work for the United States Government is 
unable, it is stated, to proceed further with the contract until a 
modification of the plans has been effected by the War Depart- 
ment. It has been discovered that the point selected for the second 
station above Bates Rapids was inaccessible and could not be 
reached except at an expenditure which made it impracticable to 
follow this route. Lieutenant Gibbs, who has had charge of the 
work, has selected another point for the second station and if his 
plans are approved by the War Department, work will be com- 
menced there again next season. 


BIDS FOR LIGHTING GUAYAQUIL—The municipal council of 
Guayaquil has issued an advertisement inviting tenders for light- 
ing the city by gas or electricity. The tenders must be sent to the 
secretary of the municipal council of Guayaquil not later than 
February 12, 1903, under sealed envelope. The lights are to be 
located 3.8 yards above the surface and 1.9 yards from the 
front of the houses and are to be not further apart than 38.1 yards. 
Each light is to be of 15.4 candle-power. At the intersection of the 
streets near the central part of the city, the lights are to be eighty 
candle-power, located at a height of 6.5 yards. In all cases the 
light used in the streets shall be arc lights. The council guarantees 
that it will take at least 1,400 lights during eleven hours daily; 
also fifty lights of eighty candle-power. The payments will be made 
monthly. The conductors must be laid underground and of the 
most modern size and construction. 


NEW TELEPHONE LINE—The Southwestern Telephone and 
Telegraph Company has in hand a plan for a large extension of its 
lines in Texas. A new line is to be constructed from Dallas to 
Kansas City, following the line of the Missouri, Kansas & Texas 
Railway. According to plans, it will touch Dallas, Durant, McAlester, 
Vinita, Muskogee, Fort Scott and Kansas City, with direct connec- 
tion from Dallas to Fort Worth. The line is to be built of extra 
strong construction, carrying besides local wires four of the largest 
gauge telephone lines in use. Besides this, che company has started 
a line from Laredo to San Antonio, along the Southern Pacific, 
and has three or four hundred miles of line completed in the state. 
The company is also building a line from San Antonio to Uvalde, 
and expects next year to carry the line through to Del Rio and 
Eagle Pass, a distance of 200 miles. At the end of next year it is 
expected that 6,000 miles of poles will be up, carrying 60,000 
miles of wire, in Texas and Arkansas. 


THE NILE DAM OPENED—The great engineering project of 
building a dam on the Nile River at Assouan and Assiout has been 


formally inspected and announced completed by the Duke of Con- 
naught and the proper officials. This is a dam and navigation chan- 
nel at Assouan, a barrage and lock at Assiout, and a regulator and 
lock at the head of the Ibrahimieh Canal at Assiout. The dam is 
across the first rapids of the first cataract, to the north of the 
Island of Philae, and the height to which the water is to rise has 
been so adjusted that the ancient temples on this island will be 
entirely submerged. The 4am is to hold up water 106 metres above 
Mean sea level, and the greatest head on the dam will be twenty 
metres, the lowest level on the downstream side being eighty-six 
metres. The storage capacity is estimated at 1,065,000,000 cubic 
metres of water. The reservoir will be filled between December and 
March, after the flood has passed, and will be discharged during 
May, June and July. There are 140 under sluices fourteen square 
metres in area, and forty upper sluices, seven square metres in 
area. The dam is straight from end to end, and its length is about 
2,000 metres. Its width at the top is seven metres, and at the deep- 
est part, twenty-five metres. A navigation canal has been con- 
structed, which has already been opened, whereby navigation has 
been rendered possible throughout the year as far as Wady Halfa. 
The canal is provided with four locks, each seventy metres long 
and nine and one-half metres wide, the height of their gates 
graduating from nineteen down to eleven metres. The machinery 
for operating the sluice gates and locks will be moved by electric 
power. 


ELECTRIC RAILWAYS. 


UTICA, N. Y.—The Oneida Railway Company has been granted 
a franchise in the village of Canastota. 


DANVILLE, PA.—It is stated that the Columbia & Montour Elec- 
tric Railway Company will build a trolley line between Danville 
and Bloomsburg the coming year. 


BEAVER DAM, WIS.—A fifty-year franchise for an electric 
road has been granted by the common council to the Madison & 
Northeastern Railway Company. 


DEFIANCE, OHIO—A franchise has been granted to J. Morgan, 
trustee of the People’s Rapid Transit Company, the interurban line 
proposed from Toledo to this city and south. 


WILLIAMSPORT, PA.—Work on the trolley line between Jersey 
Shore and Oak Grove is being pushed rapidly forward, and the com- 
pany hopes to have the line in operation by January. 


SYRACUSE, N. Y.—It is reported that Charles A. Sweet, of this 
place, has completed a survey for a trolley road from Sylvan Beach 
to Rome, by way of Stacy Basin and New London. It is intended 
to have the road completed by July 1, 1903. 


SHEBOYGAN, WIS.—The city council has extended the fran- 
chise limit of the Sheboygan-Elkhart Lake Electric Railway Com- 
pany from December 1, 1902, to September 1, 1903, at which time 
the company agrees to have the line in operation. 


GLENS FALLS, N. Y.—Work has been begun on the Manchester, 
Dorset & Granville Railroad. The road will be twenty-two miles in 
length and will connect with the Rutland Railroad at Manchester 
and with the Delaware & Hudson Road at Granville. 


LANSING, MICH.—The Michigan Central Traction Company 
has been granted a franchise by the Lansing council for an electric 
line between Battle Creek and Lansing. The franchise provides 
that the road shall be in operation by next September. 


HACKETTSTOWN, N. J.—The Lopotcong township committee 
has adopted an ordinance granting a franchise to the Easton & 
Washington Traction Company to build its line over about four 
miles of the turnpike, from the limits of Phillipsburg to the road 
leading to Stewartsville. . a 


NEWPORT, PA.—The Perry County Electric Street Railway 
Company, whose line runs from Marysvilite to Duncannon, has re- 
solved to extend its line from Marysville to Shermansdale, via Key- 
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stone and Grier’s Point, and to intersect at Shermansdale with the 
Cumberland & Perry Street Ra lway Company. 


BALTIMORE, MD.—The Annapolis, Washington & Baltimore 
Railroad has been bought by interests which are constructing an 
electric line between Baltimore, Annapolis and Washington, under 
the name of the Washington, Baltimore & Annapolis Electric Rail- 
way Company. The price paid is said to be near $300,000. 


VERSAILLES, IND.—The town council of Versailles has been 
asked by the Southern Indiana Railway Company for a franchise 
through the streets of the town. The company proposes to build 
an electric line from Aurora west to Dillsboro, Versailles, Osgood, 
and connect with the Indianapolis line at Greensburg. 


MOUNT HOLLY, PA.—The People’s Traction Company has 
made application for franchises to construct roads between Mount 
Holly and Burlington, and Mount Holly and Smithville, the former 
a distance of seven miles and the latter two miles. The matter is 
to be considered at a special meeting to be held December 20. 


SIDNEY, N. Y.—It is now stated that the electric road to Frank- 
lin will be built in the spring, the necessary money having been 
raised. It is estimated that the cost of construction, including 
power-house, etc., will be $200,000. The distance between the two 
places is fifteen miles, and it is possible that the road may be ex- 
tended to Treadwell, seven miles beyond Franklin. The chief busi- 
ness of the company will be freight hauling, the road to be built 
so that cars can be taken off the steam roads to Franklin for load- 
ing and unloading. 


LA FAYETTE, IND.—The Indianapolis, Lebanon & Frankfort 
Traction Company has been granted a franchise to build interurban 
railways in Tippecanoe County. The company is to build a road 
beginning at Indianapolis and running through Augusta, Zionsville, 
Whitestown, Lebanon, Frankfort, Mulberry, Dayton and La 
Fayette. The road is already bonded to the amount of $3,000,000, 
and the company promises to have the line in operation by Decem- 
ber, 1902. The company will shortly change its name to that of the 
Indianapolis & Northwestern Traction Company. 


CLEVELAND, OHIO—The Lorain & Eastern Railway Company 
has been incorporated at Columbus by Cleveland and Lorain capi- 
talists, who announce that they will build a new line from Rocky 
River to Lorain and Elyria. The company has a nominal 
capital of $1,000, which will later be increased to the requisite 
amount. The incorporators are: A. B. Stuber, William D. Young, 
George L. Cooley, D. T. Miller, Frank R. Lander, Henry W. Stecker. 
The compeny will have its own right of way the entire distance, 
and states that everything is in readiness to go ahead with the line. 


KALAMAZOO, MICH.—A company has been organized in this 
city for the purpose of constructing an electric line in South Haven, 
with branches running both north and south from that city. One 
line will run three miles north along the lake shore, and the other 
will extend three miles south along the banks of Lake Michigan, 
and then diverge eastward to Paw Paw Lake. The company has 
a paid in capital of $75,000. The stockholders are: Samuel S. Dunk- 
ley, W. S. Dewing, both of this city; George Bardeen, of Otsego; 
G. J. Monroe, M. Hale, C. H. Williams, all of South Haven ; Norton 
Brothers, of Chicago, and G. W. Merriman, of Hariford. A fran- 
chise has been granted to the company in South Haven, giving it 
permission to use the streets, and rights have been secured to run 
the line to Paw Paw Lake. 


MARION, IND.—John P. McGeath, of Hartford City, and W. M. 
Amsden and W. J. Houch, of Marion, have been granted a franchise 
by the Grant County commissioners for the use of certain highways 
for the construction of an electric railway to extend from Hart- 
ford City through New Cumberland, Matthews and Fowlerton to 
Fairmount. The company is to be incorporated under the title of 
the Oil Belt Traction Company. The term of the franchise is fifty 
years and the road is to be completed and in operation by December 
1, 1904. It is the intention of the company to secure private right 
of way as far as possible, and when this is secured the work of 
building the road will go rapidly forward. While the new company 
is to be independent, it will connect at each end with other electric 
railways—the Union Traction Company, of Indiana, at Fairmount, 
and at Hartford City with two interurban lines, one of which is 
already constructed between Hartford City and Muncie, 
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TELEPHONE AND TELEGRAPH. 
WATKINS, N. Y.—The Interocean Telephone and Telegraph 
Company has commenced the construction of a line from this vil- 
lage which is to connect with Ithaca direct. The work is to be 
pushed to completion at once. 


NUNDA, N. Y.—The Business Men’s Telephone Company has 
been sold to the Ricker Telephone Company, which runs in connec- 
tion with the Bell Telephone Company at Fillmore and other places, 
and to Edward Colgrove and Nathan Colgrove, of Rossburg. 


JOHNSTOWN, PA.—The Western Union Telegraph Company, 
which has recently been at work building connections from Stoyes- 
town through to Altoona, via Johnstown, now has the line nearly 
complete. This line will establish a through service between the 
two cities. 


ALBANY, N. Y.—The Columbia Telephone Company, of Hudson, 
has filed articles of incorporation with a capital stock of $50,000. 
The company will operate chiefiy in Columbia County. The di- 
rectors are: B. F. Chase, J. H. Bidwell, R. L. Andrews, R. G. Foster, 
D. T. Dyer, E. M. Andrews, all of Connecticut, and E. C. Getty, of 
Hudson. 


ELECTRIC LIGHTING. 


ALTOONA, PA.—W. H. Mondy has been granted a franchise for 
an electric light plant at Mount Union, Pa. 

SHARON, PA.—The Pittsburg & Conneaut Dock Company will 
begin at once to install electric power for ore-handling machinery. 


GLEN GARDNER, N. J.—This village is to have an electric 
light plant. The machinery has been ordered and will be installed 
as soon as possible. 


PORT DEPOSIT, MD.—Many improvements will be made to the 
plant of the Port Deposit Electric Company. New machinery is to 
be instauied, increasing the capacity of the plant twenty-five per 
cent. 


ABERDEEN; MD.—An electric light plant will be established 
in Aberdeen by January 1, 1903, by a company organized as follows: 
D. B. Arthur, president; Dorsey Rowe, secretary; L. A. Funk, 
manager. 


INDIANAPOLIS, IND.—L. K. Davis, of this city, has pur- 
chased the electric anà gas plants at Martinsville, and will at once 
expend about $50,000 putting in new machinery and improving the 
present equipment. 


BRISTOL, PA.—The Trenton syndicate which recently purchased 
the stock of the Bristol Electric Light Company has paid the bal- 
ance of the purchase money and taken possession of the plant. The 
new Officers are: George Shoemaker, president; J. L. Kuser, treas- 
urer; Thomas Scott, secretary. 


BOSTON, MASS.—The United Electric Light Company, of 
Springfield, has been authorized by the gas and electric light com- 
mission to issue $107,500 of additional stock, part of which is to be 
used in paying the floating debt of the company, and part for addi- 
tions to ite underground system. 


MEDIA, PA.—The White Clay Creek Supply Company has a 
force of men at work setting up poles for the new electric light line 
it intends to build from a point about eight miles below Avondale. 
The work will be completed in a few weeks, and the line will then be 
extended to Toughkenamon and Kennett, and later to West Grove. 


BROOKLYN, N. Y.—The Brooklyn Rapid Transit Company is 
to have a modern and thoroughly equipped car building, and work 
was begun recently on the transformation of the old terminal sheds 
of the South Brooklyn Railroad and Terminal Company for this 
purpose. The work will cost about $50,000, and a like amount will 
be spent in equipping the shop with the necessary tools and 


fittings. 


HYATTSVILLE, MD.—Work on the construction of a new $300,- 
000 power-house for the Washington, Baltimore & Annapolis Elec- 
tric Railway in East Hyattsville was begun recently, and will be 
prosecuted vigorously until completion. The engineer in charge of 
the construction states that he expects the plant to be in operation 
by October 1 next. The plant will occupy an area of one acre of 
ground, 


December 20, 1902 


ELECTRICAL SECURITIES. 

Following the trend of conditions which have obtained in the 
stock market for the past two weeks, the most significant feature 
was the extent of liquidation and the expected advance in rates 
for money. These advanced as high as 12 per cent for call money 
and 714 per cent for short-time funds. Securities, as a rule, found 
declines, and it is a fact that some of the prices have reached the 
lowest level for any time during the entire year. In spite of this 
condition, locally, however, the sterling market has held compara- 
tively firm, and this is explained by the fact that many of the bank- 
ing houses have made further large foreign loans. This means a 
further increase in the foreign indebtedness and offsets the recent 
reductions made in this item. The present imbroglio between 
Venezuela and the allied powers of England and Germany brought 
about a condition which, for a short time, was very similar to 
the conditions of 1895, when President Cleveland issued his drastic 
note with regard to the Monroe Doctrine. While stocks last week 
did not become as panicky as in 1895, still the coincidence of the 
dates and of the main features of the affair was viewed in many 
cases with alarm and distrust. While Venezuela has probably 
had more than her due time to make the amends necessary, the 
probability is that political sentiment will not be in commenda- 
tion of the severe and swift measures which the German repre- 
sentative has visited upon the South American republic. It is ex- 
tremely likely that in the end the matter will be submitted to 
arbitration and, if not too late, the good offices of the United 
States will be recognized in this contingency. 


ELECTRICAL SECURITIES FOB THE WEEK ENDING DECEMBER 13. 


New York: Closing. 
Brooklyn Rapid Transit................ 61% 
Consolidated Gas. ........ ccc cee cee cece 207% 
General Electric. ........... cece cece cc cccas 174% 
Kings County Electric................... 210 
Manhattan Elevated................c2ce00. 144 
Metropolitan Street Railway............. 137 
New York & New Jersey Telephone...... 162 


Westinghouse Manufacturing Company... 191 


A dividend of $2 per share will be paid on January 15, 1903, to 
holders of the common stock of the General Electric Company of 
recora at the close of business on Saturday, December 20. 

The board of directors of the Western Union Telegraph Com- 
pany has declared the regular quarterly dividend of 1% per cent 
upon the capital stock of the company, payable at the office of the 
treasurer on January 15. 


Boston: 


. Closing. 
American Telephone and Telegraph...... 158% 
Edison Electric Iluminating............ 265 
Massachusetts Electric preferred......... 93% 
New England Telephone................ 135 


Western Telephone & Telegraph preferred. 97 


Philadelphia: Closing. 
Electric Company of America........... 914 
Electric Storage Battery common........ 76 
Electric Storage Battery preferred....... 78 
Philadelphia Electric...............0e0008 1% 
Union Traction................. eee 45% 
United Gas Improvement................ 107% 


The directors of the United Gas Improvement Company have 
declared the regular quarterly dividend of 2 per cent, payable 
January 15 to stockholders of record December 31, 1902. 


Chicago : 


Closing. 
Chicago Edison Light................... 175 
Chicago Telephone........................ 160 
Metropolitan Elevated preferred......... 85 
National Carbon common............... 26 
National Carbon preferred............... 97 
Union Traction common ................ 13% 
Union Traction preferred.........,...,.. 46 
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PERSONAL MENTION. 


MR. NORMAN MARSHALL, president of the Marshall-Sanders 
Company, Boston, Mass., was a New York visitor last week. 


MR. IRVING B. SMITH, secretary-treasurer of the Wirt Electric 
Company, of Philadelphia, made a trip through the West last week. 


MR. WILLIAM STARK SMITH, secretary and treasurer of the 
Browning Manufacturing Company, Milwaukee, Wis., was a recent 
visitor to Boston and New York, returning West on Wednesday of 
this week. . 


MR. D. C. HEMINGRAY, secretary of the Hemingray Glass 
Company, of Covington, Ky., was a Chicago visitor last week. Prior 
to his departure from home Mr. Hemingray entertained some east- 
ern visitors in true Kentucky style. 


SENATOR O. E. HARRISON, Greenville, Ohio, was a visitor 
to Chicago last week. Senator Harrison is very much interested 
in the development of the telephone, and was a visitor to the 
works of the Stromberg-Carlson Telephone Manufacturing Company. 


MR. E. J. LAVENS, formerly connected with the General In- 
candescent Arc Light Company, will assume entire charge of the 
panel board, switchboard and switch departments of the works of 
the Bossert Electric Construction Company, Utica, N. Y., on Jan- 
uary 1, 1903. 


MR. ROBERT L. WARNER, Boston sales manager of the West- 
inghouse Electric and Manufacturing Company, presented a paper 
on “Electrically-Driven Shops,” illustrated by stereopticon views, 
at the regular meeting of the New England Railroad Club, in 
Pierce Hall, Boston, December 9. 


MR. B. M. DOWNS, general manager of the Brookfield Glass Com- 
pany, of New York, returned last week from a very successful tour 
of the Middle West. The severe Chicago weather did not agree 
with Mr. Downs and for a day or two kept him confined to the 
Auditorium with a threatened attack of ‘‘la grippe,” which, however, 
did not develop. 


MISS ANNA DICKINSON POPE, daughter of the late Franklin 
Leonard Pope, the well-known electrician, is a member of the staff 
of the Equitable Life Association with an office at No. 20 East Forty- 
second street. In her work, Miss Pope will call on the electrical 
fraternity and will receive a kindly welcome from the great number 
of friends possessed by her father during his life. 


MR. FREDERICK L. BLENDINGER has resigned as _ super- 
intendent of telegraphy of the Erie & New York, Susquehanna & 
Western Railroad and will engage in private business in Woburn, 
Mass. Mr. Blendinger has been connected with the Erie Railroad 
some twenty-three years and has but recently equipped the Bergen 
tunnel with an elaborate system of electric signaling apparatus 
which renders very nearly impossible any chance of collision. 


MR. A. FREDERICK COLLINS, who has contributec a great 
deal recently to the subject of wireless telegraphy and telephony, 
making many valuable researches in the latter field, has become 
permanently located at 11 Broadway, New York city. Mr. Collins 
will give a series of lectures before educational institutions on wire- 
less telegraphy and telephony and color photography. He will also 
arrange for the presentation of the subject of the navigation 


_ of the air by Dr. T. Byard Collins. 


DR. FRANZ MEYER has opened an office as consulting metal- 
lurgical and chemical engineer at 68 Broad street, New York. Dr. 
Meyer has had large experience abroad as chief chemist, manager 
and technical director of a number of works, among which may be 
mentioned the Actien-Gesellschaft fuer Zink Industrie, Oberhausen- 
Rhineland, Germany. He will make a specialty of negotiating the 
sale and purchase of inventions and patents relating to the metal. 
lurgical and chemical industries in this country and abroad, 
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MR. CHARLES K. HILL has announced his removal to his new 
offices, rooms 1118 and 1120 Westinghouse Building, Pittsburg, Pa. 
The warerooms are at River avenue, Allegheny. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., has 
placed a complete line of all its specialties, sockets, switches, cut- 
outs, plugs and receptacles with Hall & Company, Monadnock Build- 
ing, Chicago. 


THE D’OLIER ENGINBERING COMPANY, South Eleventh 
street, Philadelphia, is the eastern agent for the De Laval steam 
turbines and turbine machinery. This company will be pleased 
to send attractive literature on request. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has opened an office in Pittsburg, at 319 Frick Build- 
ing. This office will be in charge of Mr. C. C. Badeau, formerly 
with the Wagner Electric Manufacturing Company, of St. Louis. 


HALL & HENSHAW, fire underwriters, who are very popular 
with a great number of electrical interests, have started the season 
by sending to their pa..ons a calendar-booklet. This is handsomely 
bound in Russia leather and is a gilt-edged proposition in every re- 
spect. 


THE WAGNER BLECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is placing on the marxet a new line of power-factor 
indicators and wattmeters. These are additions to a long line of 
electrica] machinery for which the Wagner company has become 
famous. 


THE CINCINNATI MILLING MACHINE COMPANY, Cincin- 
nati, Ohio, has issued a valuable book for machine tool men. This 
is entitled “A Treatise on Sharpening and Grinding Milling Cutters, 
Reamers and Other Tools.” This will be sent on application to the 
company. F 


THE DAYTON FAN AND MOTOR COMPANY, Dayton, Ohio, 
has made arrangements with the Diehl Manufacturing Company, 
whereby it has obtained a perpetual license to manufacture fans 
which embody the principles covered by the Diehl and Bennett 
patente. 


THE OKONITE COMPANY, New York city, is out with one of 
the most attractive calendars which have deen issued for 1903. The 
panel is a scene which might have been borrowed from a Delft 
plaque, and is a dainty color effect of the Holland dikes and wind- 
mills, to say nothing of the ladies. i 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing to the trade a new No. 9 D. & W. price list. This includes 
half-tone illustrauions of all D. & W. products, and contains much 
new material not heretofore listed. Any prospective buyer can ob- 
tain a copy of this book by addressing the company. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., reports 
gratifying results from its constant-potential alternating arc lamp. 
This lamp operates on the repulsion principle, and its popularity 
with central station managers is a tribute to its merit. The com- 
pany will be pleased to quote prices and information to prospective 
buyers. 


THE JOHN A. ROEBLING’S SONS COMPANY, New York city, 
manufacturer of wire and wire rope, is in season with a very prac- 
tical daily memorandum and desk pad for 1903. This comes with 
the compliments of Mr. Henry L. Shippy, treasurer of the company, 
and with a hearty greeting of health, happiness and good luck to all 
of his friends. 


THE STROMBÐRG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill., and Rochester, N. Y., reports a great 
many enquiries regarding its new hook switch which has recently 
been placed upon the market. The company’s telephones are being 
equipped with this new style hook, which was illustrated in the 
ELECTRICAL REVIEW of last week. 


THE AMERICAN TELEPHONE COMPANY, Chicago, Ill., made 
an elaborate exhibit of large central energy switchboards in the 
course of construction at its factories during the recent inter- 
State convention. The company received a great many visitors and 
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gave the delegates every facility in the way of accepting mail and 
telegrams and furnishing messenger service. 


H. B. COHO & COMPANY, 114 and 118 Liberty street, New York 
city, are distributing an attractive folder entitled: “What We Have 
Done, What We Are Doing, and What We Can Do for You.” This 
gives numerous illustrations of installations which this company 
is responsible for as contracting engineers, and each particular in- 
stallation is worthy of independent care and attention. 


THE DOUBLEDAY-HILIL ELECTRIC COMPANY, Pittsburg, 
Pa., will move on January 1 into its new eight-story building at 919 
Liberty avenue. This is one of the finest buildings of the kind in 
the country. In its new quarters the company will have four times 
the space now occupied. The building will be used for the offices, 
storehouse, repair shops and factory, and will greatly add to the 
facilities for promptly taking care of orders of any magnitude. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., has on 
hand at its Chicago salesrooms, ready for immediate shipment, one 
of the largest stocks of weather-proof wires carried by any house 
west of the Allegheny Mountains. The company has published 
some very attractive literature regarding the Sprague Electric 
Company’s fiexible metallic conduit and is distributing a unique 
card advertising Grier’s book of wiring tables and other valuable 
information. 


THE MECHANICAL BOILER CLEANER COMPANY, Chicago, 
Ill., has just received from the Cudahy Packing Company an order 
for seven cleaners, this making sixty-five cleaners installed in the 
plants of that company. The Fort Wayne Gas Company has also 
made a duplicate order for thirteen cleaners. The Mechanical 
Boiler Cleaner Company owns all the Garrigus patents and is doing 
a very large business with many of the best corporations in the 
country. The device is claimed to keep boilers perfectly clean and 
remove all impurities from the water. 


THE NEW BRITAIN MACHINE COMPANY, New Britain, Ct., 
is the manufacturer of the “Case” automatic high-speed engine. 
There are many novel features connected with this engine, which 
is built especially for small powers ranging from two and one-half 
to twenty-five horse-power. The engine is made in three main 
varities, viz., the pedestal engine, which may be bolted to a sub- 
stantial fioor or a foundation; the bracket engine, which may be 
fastened directly on the wall where floor space is difficult to ob- 
tain; and the hanger engine, to be bolted to an overhead beam. 
The company also manufactures machinery for special kinds of 
work, such as driving fans and exciters, hoisting elevators, etc. 


THE CLEVELAND CLIFFS IRON COMPANY is about to install 
an electric power distribution system for operating mixers and 
blowers in its Gladstone, Mich., plant, and has recently purchased 
from the Westinghouse Electric and Manufacturing Company two 
75-kilowatt, direct-current generators and eight 10-horse-power, di- 
rect-current motors. The Pioneer Iron Works, of Marquette, Mich., 
owned by the Cleveland Cliffs Iron Company, will also be equipped 
with electrical apparatus, and has purchased from the same com- 
pany an equipment of 10-horse-power, direct-current motcrs and 
two 150-kilowatt, engine-type generators, to be direct-coupled to com- 
pound condensing engines. The company has also ordered a Bald- 
win-Westinghouse electric locomotive, to be used for shifting cars 
in its yards. 


THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, has re- 
cently placed on the market a remarkably simple and compact 
enclosed arc lamp. This is suitable for both direct and alternating- 
current circuits. Two valuable patents have been granted on this 
lamp covering the balanced swinging cover and special magnetic 
coil, which will not burn out by reason of short-circuit in any part 
of the lamp. The characteristics for which special prominence is 
claimed for this lamp are the absence of springs or sliding contacts 
and the automatic alignment of carbons. The lamp may also be 
readily adjusted to take any desired amount of current, the 
operating temperature being very low. Another feature is that the 
lamp may remain on a dead short-circuit without injury to the 
magnetic coil. These lamps are made in either standard or 
miniature sizes and as each has been subjected to a very rigid test 
the company feels satisfied that it can assure its patrons of the 
entire desirability and practicability of the apparatus. 
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SCIENTIFIC THIEF-CATCHING. 

One of the early applications of elec- 
tricity was in watchman duty, and it is 
still our main dependence for burglar and 
fire alarme. N ow, however, it has been 
called in for detective service. The daily 
press reports that the Mikado of Japan 
has ordered a complete outfit of Roentgen- 
ray apparatus, to be used in examining 
suspected employés for concealed coins. 


The Japanese mints have been systematic-. 
_ ally robbed for some years by ‘employés 


who swallow newly minted coins, but up 
to this time Oriental ingenuity has not 
been able to put a stop to this. Therefore 
science has been called in. Provided with 
the Reentgen-ray apparatus, the officials 
of the mint will be able to detect coins 


about or within the employés, and they 


may therefore feel assured that at last the 
ways that are dark will be lighted, and 


the tricke of the thieves with gold-’ 


swallowing tendencies will become vain. 


NEW YORK, 


PROGRESS IN ELECTRICAL DESIGN. 

In describing the transmission ‘plant 
between Hochfelden and Oerlikon, which 
has been changed over from 15,000 volts 
to 30,000: volts, the London Electrician 
gives some exceedingly interesting figures, 
showing the progress in transformer de- 
sign during the past ten years. 

When the plant was first installed, 
transformers having a capacity of 200 
kilovolt-amperes were used, these having 
a total weight of 1,045 pounds. The 
weight of the copper was 342 pounds, and 
The 
efficiency of a transformer was seventy- 


that of the iron. core 200 pounds. 


nine per cent, and the maximum drop of 
These 
transformers, which were designed by the 
Oerlikon Company, have been replaced by 


voltage was seventeen per cent. 


a newer type also constructed by this com- 
pany, and which are designed to be used 
on 50, 000-volt circuits. 
ever, they are operated at 30,000 volts 


At present, how- 


only. The output of one of the newer 
transformers is 450 kilovolt-amperes. The 
total weight is 845 pounds, the weight of 
the copper is 100 pounds, and the weight 
The effi- 


ciency of these transformers is ninety- 


of the iron core 555 pounds. 


seven and one-half per cent, and the 
maximum drop of weer is but three per 
cent. | 

' A comparison of these’ figures shows 
how great has been the improvement in 
this last decade. 
former had a weight of over five pounds 


The early type of trans- 


per kilovolt-ampere. The copper used in 
this type was 1.7 pounds per kilovolt- 
ampere, and the corresponding weight of 
the core one pound. In the newer type 


the total weight has been reduced to 


something less than two pounds per kilo- 
volt-ampere, the weight of the copper to 
less than a quarter of a pound, and the 
weight of the iron core increased to one 
and one-quarter pounds per kilovolt- 
ampere. This is certainly a striking in- 
study and de- 


stance of careful 
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sign. Although the total quantity of 
material used has been reduced, the out- 
put of the transformer has been more 
than doubled, the efficiency has been in- 
creased, and the loss of potential made 
less than one-fifth of that in mg older 
type. 

Although these a relate to trans- 
formers only, there is little doubt that a 
comparison of the machines designed to- 
day with those designed ten years ago 
would show a similar improvement. 


MUNICIPAL TELEPHONY. 

_An old contention which seems to be 
losing ground is the agitation which has 
for a long time been working toward the 
municipal control of telephone exchanges. 
In a number of instances several ex- 
changes which started out under munici- 
pal management with the fairest of condi- 
tions back of them have, within a short 
time, given up the ghost, and their lines 
either been bought by the competing com- 
pany or have lapsed into disuse. Not 
only in the United States has this been 
the case, but only recently have we been 
confronted by the spectacle of the Tun- 
bridge Wells corporation selling out to 
the National Telephone Company, of 
London, England. It is being realized 
more to-day than ever before that it re- 
quires a combination of minds to effect 
a profitable plan for the working out of a 
system of telephone service. Capital re- 
quires the aid of technical knowledge, and 
technical knowledge requires the assist- 
ance of practical mechanics. The prac- 
tical mechanic, the technician and the 
capitalist place their combined facilities 
at the disposal of good business sense, 
and this combination is one that, al- 
though always available, is rarely found 
in a department of municipal control. 
When the ghost of municipal control for 
this class of service has been finally and 
completely laid, it will be a better day 
for all of us. 
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THE OLD YEAR AND THE NEW. 

The year just closing has been a pros- 
perous one for electrical industries, and 
the ELECTRICAL Review has come in for 
its full share of the good times. It has 
grown in influence, in size and in circula- 
tion, and perhaps we may be permitted to 
flatter ourselves that this has not been 
entirely undeserved. 

It has been our endeavor to present 
promptly to our readers all electrical 
news. A systematic effort has been made 
to report promptly and fully all conven- 
tions of electrical societies, and our efforts 
in this direction have placed us almost 
alone. Our staff of contributors has been 
increased, enabling us to present to our 
readers interesting articles prepared by 
specialists in all of the many branches of 
the industry. In the coming year there 
will be a still greater effort made to se- 
cure valuable matter for our columns. 
Scientific developments, as well as in- 
dustrial applications, will be closely 
watched, and every happening of interest 
will be noted. 

Our growing business has necessitated 
an increase in our capitalization and in 
our staff. Offices are now established in 
Chicago and London, and staff contribu- 
tors are located in Paris and Berlin, keep- 
ing the ExectricaL Review in close 
touch with all matters electrical in this 
country and abroad. It is not too much 
to say that- nothing of interest in elec- 
trical matters happens in any part of the 
world without its being promptly re- 
ported in the ELecTRicaL Review. More- 
over, the columns of our journal are 
closely watched, and anything which ap- 
pears there can not fail to be noticed and 
read by an ever-increasing list of sub- 
scribers. Our subscription list shows an 
increase of nearly sixty per cent during 
the year just closing. The forecast for 
the new year points to a continued pros- 


perity in the electrical industries and an 
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even greater growth of the ELECTRICAL 
Review than during this year. 

To handle this increase effectively no 
effort will be spared. The same policy 
which has brought this journal to ite 
present important and influential posi- 
tion will be adhered to. The work for 
the new vear will be taken up with re- 
and the 


Review is looking forward with pleasure 


newed energy, ELECTRICAL 


to a still wider acquaintance and a larger 


army of friends. 


~ ELECTRICAL POWER IN MINING. 

At the recent convention of the Cali- 
fornia Miners’ Association, at San Fran- 
cisco, Mr. John B. Tregloan presented a 
paper in which he discussed the use of 
electric power in mining. Fuel of all 
descriptions is expensive in this state, and 
the mining operators have found the use 
of electric power not only better than 
steam or water power, but even less ex- 
pensive. 

A case is mentioned where one company 
saved $150 per month using electric 
power at $6.50 per horse-power-month, 
as compared with water under a head of 
185 feet, at twenty cents per miner’s inch. 
In another case a steam plant was re- 
placed by motors, and the cost of driving 
the blower, in this way, was one-half of 
what it had been when using steam. It 


has even been found economical to use 
motors to drive the air compressors when 
air is used for operating toole throughout 
the mine. 

The many advantages of electric motors 
in milling plants were pointed out, and 
the author brought his paper to a close 
with an enthusiastic tribute to electricity 
“which lays down power at our very door 
already harnessed for work—the greatest 
and most efficient power the world has 
ever known.” 


———— 


CHRISTMAS. 

The season of good fellowship and good 
cheer is at hand, and before another issue 
of the ELECTRICAL REVIEW appears a new 
year will have been ushered in. We take 


this opportunity of wishing for our read- 


ers, throughout the world, the merriest 
of Christmases and the happiest and most 
prosperous of New Years. 
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A NEW SYSTEM OF WEIGHTS AND 
MEASURES. 


At the recent meeting of the American 
Society of Mechanical Engineers, Pro- . 
fessor Sidney A. Reeves, of the Worcester 
Polytechnic Institution, proposed a new 
system of weights and measures, or rather 
a revision of our present so-called Eng- 
lish system. The mechanical engineers 
are so wedded to the foot and pound as 
standards of distance and weight that 
they seem willing to go to almost any ex- 
treme to preserve these. It is hardly nec- 
essary to observe that these units have 
many advantages, but they have some dis- 
advantages as well, as, indeed, has any 
conceivable system. 

The unit of length proposed for this 
new system is the English yard. This is 
divided into twelve parts, each of these 
into twelve parts, and so on. The smaller 
units of length then become, as meas- 
ured by our present system, three inches, 
one-quarter of an inch and one-forty- | 
eighth of an inch. Distances less than a 
quarter of an inch would then be ex- 
pressed as multiples of forty-eighths, and 
would compare unfavorably with the sim- 
ple fractions of one-eighth, one-sixteenth. 
ete. To avoid this objection and to sim- 
plify the system as far as possible, Mr. 
Reeves proposes that we abandon our 
present decimal system and replace it by 
a duodecimal system. Two new digits are 
introduced between nine and ten, giving 
us eleven digits in place of nine. With 
this revision, the term “ten” would sig- 
nify one dozen units, while “one hundred” 
would be one hundred and forty-four 
units, as at present reckoned. 

This system shows a number of con- 
venient coincidences. For instance, one 
thousand yards on the duodecimal system 
—which is equivalent to one thousand 
seven hundred and twenty-eight yarda, 
as expressed in the decimal system—. 
closely approximates one statute mile. 
Again, a cube of water three inches 
square, or a unit cube, in the new system 
weighs very nearly a pound. These co- 
incidences are happy, not only because 
they would facilitate the introduction of 
the new system, but because past experi- 
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ence has shown that these units are of 
convenient size. | 

By the new system, the fractions of an 
inch now in general use can be expressed 
as simple decimals. Thus, one-quarter 
of an inch becomes one-hundredth of a 
yard, and one forty-eighth becomes 
one-thousandth, expressed duodecimally. 
An eighth is therefore six thousandths, 
and. one-sixteenth is three-thousandths, 
and so on. | . 

Theoretically the duodecimal system is 


very pretty, and its advantages have been. 


pointed out at different times by pure 
mathematicians. The present decimal 
system labors under a disadvantage, as 
the periods are divisible by but two digite 
—two and five—while in the duodecimal 
system the periods are divisible by no less 
than four digits. It is claimed that this 
advantage of the duodecimal system 
would simplify wonderfully mathematical 
Indeed, if we could be 


lieve all that has been said in favor of 


computations. 


the duodecimal system, its adoption in 
place of the present system would have 
made us all lesser Newtons, and mathe- 
matics would be considered a pleasure 
and present no terrors to the average 
mind. What a pity that our simian an- 
cestors did not realize the burden they 
were transmitting to posterity, and while 
they were about it develop a sixth finger 
on each hand. 

In spite of the many advantages claimed 
by Professor Reeves for this system, the 
practical obstacles which have to be over- 
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HIGH TEMPERATURE ELECTROCHEM- 
ISTRY—NOTES ON EXPERIMENTAL 
AND TECHNICAL ELECTRIC FUR- 
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BY R. 8. HUTTON AND J. E. PETAVEL. 


PART II. 
NOTES ON TECHNICAL PROCESSES. 


In the comparatively short time which 
is at our disposal it would be altogether 
impossible to give any adequate account 
of the general development of the in- 
dustry. We shall, therefore, neither 
touch on the historical side of the subject 
which has already been fully treated by 
others, nor do we propose to give a com- 
plete account of the methods in use in 
such widely developed industries as cal- 
cium carbide, aluminum, ete. Our object 
will be more especially to consider some 
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come seem almost insurmountable. We 
have seen how vigorously the mechanical 
engineers can combat a proposed change 
in our present system of weights and 
measures, and even could ‘they be counted 
upon to act as a unit in favor of the pro- 


posed change, there would still be the vast 


majority of the non-technical public 
which would object just as strenuously to 
any change in our system of enumeration. 


FRENCH AND GERMAN. 


Not long since a prominent English 
engineer stated that the study of French 
and German by engineers was a waste of 
time. We have recently received a letter 
from abroad which calls attention to the 
handicap under which Americans work, 
due to a lack of knowledge of these 
languages. The American can hardly ex- 
pect to compete with the German if he 
can not talk directly to his possible cus- 
The Germans have realized the 
importance of this, and alwaye send to 


tomers. 


foreign countries men who speak the 
language of the country to which they are 


sent. Our correspondent thinks that the 


two languages of the commercial world 
to-day are English and German, and that 
a knowledge of these two languages would 
enable a man to get along in almost any 
part of the world. 

While our correspondent is looking at 
this matter from the commercial side, it 
is equally as important to the engineers, 
because they must be ‘familiar with 
foreign practice to enable their products 


of the newer industries, to draw atten- 
tion to recent advances in the older ones, 
and to consider where possible the direc- 
tions in which improvements are to be 
expected. In connection with each sub- 
ject a few references are given which may 
be of interest to those desiring more com- 
plete information. 

Calcium Carbide!—We have not here 
to deal with the economical side of the 
subject, but it may be said that the finan- 
cial crisis through which the carbide in- 
dustry has recently passed influenced very 
considerably its progress.2 Previously 

1 Vivian R. Lewes, Acetylene. London. 1990; Moissan, 
Comptes Rendus, vol. 115 1.031, 1892. vol. 118 501. 1894; 
Moissan, General Review of Chemistry of Carbides, Kev. 


Generale des Sciences, vol. 12, pp. 846-955, 1901. 


2A careful estimate Beige made points out that of 
the 254.000 horse-power installed for this manufacture, 
only some 61,000 horse-power is in use. Mineral In- 
dustry. p. 74, vol. 10, 1902. 
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to compete with those of other countries, 
and it is as difficult for an engineer who 
can read no foreign language to keep in 
touch with foreign practice as for a sales 
agent who does not speak French or Ger- 
man to sell his goods in competition with 
men who are better prepared. 


Often one hears the query, “Why 
have electrical methods spread so rap- 
idly?” and the popular opinion aeems to 


be that there is an unseen virtue in elec- 


tricity, making all things possible for it. 
The true reason is not hard to perceive. 
Electricity is simply a means to an end. 
In itself it is not a source of power nor 
wealth, nor is it the end sought in any 
case; but in a vast majority of cases it 
unquestionably furnishes the best means 
by which to accomplish the desired re- 
sult. 

Electricity occupies a position not un- 
like that of money, for by means of it 
energy in unuseful forms is easily trans- 
formed into useful forms, just as in com- 
merce by means of money one: readily 
converts merchandise which is not avail- 
able for his own uses into available forme. 


It would seem that the flying ma- 
chine will be needed to give satisfactory 
rapid transit to Manhattan Island. This 
narrow strip of the earth’s surface is not 


equal to the demand for room for houses, 
railway tracks and moving people. Nor 
is it likely that subways or elevated roads 
can equal the demand of this distressing 
congestion. The flying machine inven- 
tion will be welcome. 


the manufacture of carbide was being 
taken up in innumerable smal factories 
with processes differing very largely as to 
their efficiency. The present cireumstances 
have eliminated the less efficient methods, 
and the comparatively few firms which 
are still successful owe their advantage to 
the careful consideration they have given 
to the perfection of the mechanical de- 
tails. Speaking generally, it may be said 
that the tendency, here as in other manu- 
factures, has been to simplify the process 
as much as possible. The current regula- 
tion is automatic,! ‘and is achieved either 
by. raising the vertical electrodes when the 
“pot” type. of furnace is used, or by 
some other means of bringing more re- 
sisting material between the eee 


-1 E.g: Horry, U. S. Patent 655,779 of 1900, _ 
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Means are frequently provided for auto- 
matic grinding, weighing and mixing of 
materials. With regard to the labor- 
saving problem, a continuous furnace pos- 
sesses obvious advantages. A great deal 
of discussion has arisen with regard to 
the relative merits of the “continuous” 
and “discontinuous” furnaces, but this is 
largely due to a confusion of terms, since 
the tapping methods, which undoubt- 
edly give a poorer grade carbide, are by 
no means the only continuous ones; in 
fact with such furnaces as the Horry, 
Siemens and Halske, etc., all the ad- 
vantages of a continuous process are 
attained, without the great loss of heat 
which is entailed by the removal of the 
molten carbide from the furnace. The 
production of calcium carbide being a 
purely electrothermal operation, either 
continuous or alternating current can be 
used, but the balance of advantage seems 
to be decidedly in favor of alternating 
current, which lends itself more easily to 
long-distance transmission. An alter- 
nating plant is, moreover, more suitable 
to withstand the sudden and intenae 
Variations in load, which it is at all times 
impossible to avoid, and the carbide pro- 
duced is said to be more uniform in 
quality.? 

Three-phase current, which has been 
employed notably at St. Marcello 
d’Aosta,? has the advantage of giving a 
more even distribution of temperature. 
It must be remembered that the most 
favorable temperature conditions are 
somewhat narrow,* and that too intense 
a heat can produce the phenomenon of 
“burning.” Alternating current has, 
however, one serious disadvantage, namely, 
that the power-factor is somewhat low. 
Experience has shown that with a view 
to preventing both the inconvenience and 
loss caused by the dissipation of the 
finely divided material, it 1s necessary to 
have the furnace properly enclosed. This 
minimizes to a large extent the oxidation 
of the carbon electrodes, which is also 
an important question with regard to cost, 
and further enables the gases to be made 
use of for heating purposes. There seems 
to be a distinct gain to be achieved by 
finely dividing and intimately mixing the 
raw materials, and in modern enclosed 
furnaces these appear now to give very 
little trouble. 

The carbide industry has reached a 


Pp. 
429, 1900: Frölich, Zeitschr. für Elektrecheméa, voi 7, pp. 
1-10, 1900. 


2 Pradon, Electrical Review, vol. 49, p. 468, 190%. 

3 Cesare Pio, Electrician vol. 48, p. 637, 1800: Bertolue, 
Eng. Patent No. 16,942, 1897; Electrical World and En- 
gineer, vol. 40, p. 375, 1902. 

*Rothmund, Zeitschr. für anorganische Chemie vol. 


31, p. 136. 1902: Borchers, Zeitschr. für Elektrochemie, 
vol. 8, p. 349, 1902, 
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large development in the United States, 
where, at Niagara, some 15,000 horse- 
power are continuously in use. Although 
the distance of these works from the 
power-house is only about two miles, it 
has been found economical to transform 
the two-phase current, generated at 2,200 
volts, to three-phase at 11,000 volts, the 
transformers being Scott connected and 
of 2,500-horse-power capacity. At this 
pressure the current is received at the 
transformer house close to the carbide 
works and transformed down, first to 
two-phase, 2,200 volts, then to 110 volts, 
at which it enters the furnaces! At 
Sault Ste. Marie, a sister factory for 
20,000 horse-power is nearly complete. 
A plan of the Horry furnace, given in 
Fig. 9, is of some interest, this being the 
type of furnace employed in these works.? 

Of other furnaces, those of Gin and Le- 
leux? and the Deutsche Goll u. Silber 
Scheide Anstalt* are among the moat 
widely known, the former having been 
fitted up at Meran and in other parts of 


l= 


V 


Fie. 9 —THE Horry Catcicm CARBIDE 
FURNACE. _ 
The current 


| erie between two vertical carbons P and 
N, which are fixed The enclosure containing the ma- 
terial is automatically lowered so soon as the mixture 
in the neighborhood of the electrodes has been trans- 
formed into molten carbide. This is effected by con- 
structing the furnace in the form of a drum which 
rotates very slowly, heating is produced in a space 
formed by the wide flanges of the drum, the drum itself, 
and plates bolted on to the periphery; these metal parts 
are sufficiently protected by the unacted-on material. 
Diametrically opposite the heating zone, at the back of 
the furnace, the plates are unbolted and the carbide 
removed. This furnace combines several of the advan- 
tages of the continuous and discontinuous types; it is 
continuous in the true sense of the word since the power 
is never turned off, on the other hand the molten car- 
bide is not removed until it has cooled down and 
imparted a considerable amount of its heat to the 
surrounding material. The speed of rotation of the 
wheel is ted in such a manner as to keep the 
current approximately constant. 


France and Italy, while the German firm 
has equipped several factories in Norway 
and elsewhere. The condition of the car- 
bide industry is at the present time en- 
tirely dependent on the progress of acety- 
lene lighting, and despite the unfortunate 
reaction caused by the flooding of the 
market by improperly constructed gen- 


1 Electrical World and Eng., vol. 34, p. 794, 1899. 
‘con English Patents No. 22,521, 1897, and No. 14,261, 


3 Borchers, Zeitschr. hig Elektrochemie, vol. 7, p. 236, 
1900: Habe 


r, Zeitschr. fir angew. Chemie, 1901, p. 185. 
4 Kershaw, Electrician, vol. 46, pp. 164, 245, 267, 1900. 
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erators, now that the subject has received 
due attention and safe reliable apparatus 
is available! steady progress is being 
made. a 

Possibly the application of acetone as a 
solvent for acetylene,? enabling it to be 
safely stored under pressure, may influ- 
ence considerably its future. 

Other proposals for the use of calcium 
carbide, which have not as yet come into 
general use, include its application as a 
metallurgical reducing agent,? and for 
the protection of the finer grades of lamp- 
black.4 

With regard to the efficiency of the 
manufacture, an important advance 
would undoubtedly result from any in- 
vention enabling the heating power of the 
waste gases to be more generally used for 
preliminary treatment of the raw mate- 
rials. The combination of the lime-kiln 
and the electric furnace would lead to a 
great economy of energy, but up to the 
present the practical difficulties have out- 
weighed the theoretical advantage. 

Refractory Metals and Their Alloye— 
The difficulties in the way of the com- 
mercial application of the electric furnace 
having been successfully overcome in the 
case of calcium carbide, efforts were soon 
directed to the possibilities of producing 
some of the rarer metals on a large scale 
in a similar type of furnace. The valu- 
able qualities of some of these metals in 
the manufacture of steels ensured their 
finding a satisfactory market. Among 
these metals ferrochromium takes an im- 
portant place, chiefly on account of the 
large employment of chrome steels for 
the manufacture of armor plate, pro- 
jectiles, tool steels, springs, ete. At the 
present time, one factory alone in Amer- 
ica is using 450 tons of seventy per cent 
ferrochromium a year for armor-plate 
work. For this country, data are not 
easy to obtain, but doubtless, owing to 
the advdneed state of the British steel 
trade, large quantities of these alloys are 
employed. The chief factories are situ- 
ated in France and the United States. 
The Willson Aluminum Company, with 
works at Holcombs Rock, Va., and 
Kanawha Falls, W. Va., manufactures 
ferrochromium and other alloys, using 
some 3,000 horse-power at the latter 
works; the furnaces they employ are suit- 
able for tapping, the metale being. run 
into iron-lined trucks, the automatic 
regulation as used in the carbide industry 
being also installed. 

(To be continued.) 


1 Report of Committee on Acetylene Generators (Home 
Office), 1002. 


3 Fouché. Soe. Francaise de Physique, No. 171 (Nov. 
15. 1901); Journal de I’ Electrolyse, vol. 10, No. 122, p. 18, 

3v, Kogeigen. Zeitschr. für Elektrochemie, vol. 7, pp. 
541, 551. 578, 1901. 


4 Hubou, Memoires de la Societe dea Ingenieurs Civils 
de France, 1900. 
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American Institute of Electrical Engineers. 


“Braking and Traction Brakes” the Subject of the 171st Meeting, Held in New York City, December 19, 1902. 


HE one hundred and seventy-firet 

T meeting of the American Insti- 

tute of Electrical Engineers was 

held at No. 12 West Thirty-first street, 

New York city, on the evening of Friday, 
December 19, 1902. 

The secretary reported the election of 
fifty-two associate members, and that 
Messrs. F. V. T. Lee and Henry Noel 
Potter had been transferred to full mem- 
bership. 

President Scott introduced the subject 
of the evening—“Braking and Traction 
Brakes’—in a brief address. In the de- 
velopment of transportation, the positive 
problems—those of starting and keeping 
the car in motion—were the first to at- 
tract attention. The negative problems 
of braking and stopping had been more or 
less neglected until recently. The hand 
brake, deemed satisfactory at first, has 
now been to some extent replaced by the 
air-brake with added efficiency. This is 
particularly true for city work, where 
stops are frequent and average speeds 
must be fairly high. A new feature of 
the braking problem, which is attract- 


ing attention, is the study of re- 
tardation. To increase a schedule 
speed with a given number of 


stops, it was necessary to increase the 
retardation as well as the acceleration. 
An incercase in the rate of retardation 
from one mile per hour per second to 
three miles per hour per second would 
increase the schedule speed ten per cent, 
saving the passengers ten per cent of their 
time, and enabling the trains to carry ten 
per cent more passengers. The demands 
for the power brake have in some cases 
been supplied by equipping the trains 
with air-brakes. In other cases electric 
brakes had been installed. With the 
latter, two methods of application were 
- possible. In the first the energy repre- 
sented by the momentum of the car could 
be returned to the line by using the back 
torque of the motors for retardation, and 
in the second no attempt at saving energy 
is made, but a magnetic brake is applied 
either to the track or to the wheel. The 
flexibility of the electric system should be 
noted, aa it can supply the means for 
braking the car as well as for moving it. 

The first paper, entitled “Some Brake 
Tests and Deductions Therefrom,” by Mr. 
J. D. Keiley, of the Brooklyn Rapid 
Transit Company, was, in the absence of 
the author, read by Mr. W. C. Andrews. 


This paper gives the results of some very 
careful experiments to determine the 
relative efficiencies of different types of 
brakes. In these tests the same type of 
cars was used. These were run in the 
same direction on the same section of 
track under weather conditions as nearly 
uniform as possible. Each car was 
equipped with a recording device for 
measuring the several quantities sought. 
The practical result of these tests was the 
modification of certain types of braking 
apparatus on the cars. 

The second paper of the evening, en- 
titled “Railroad Car Braking,” by Mr. 
R. A. Parke, of the Westinghouse Air 
Brake Company, was then read. The 
paper gives a sketch of the practical de- 
velopment of brakes in railway service 
and an analysis of the results of investi- 
gations of brake-shoe friction, with par- 
ticular reference to the Westinghouse- 
Galton testa conducted in 1878 by Mr. 
George Westinghouse and Captain 
Douglas Galton upon the London, 
Brighton & South Coast Railway, Eng- 
land. A definition of the requirements 
and limitations of brake efficiency in 
practice is then given, and the loss of 
braking efficiency due to disturbance of 
the normal rail pressures by brake re- 
tardation is considered, with a description 
of the means of compensating for it. The 
peculiar characteristica of the magnetic 
brake are also described. This paper will 
be reproduced in full in the ELECTRICAL 
REVIEW. 

The discussion of these papers was very 
interesting, although few new points were 
brought out. President Scott called at- 
tention to the revelations which a scien- 
tific and mathematical study of an ap- 
parently simple problem had brought to 
light. Mr. Parkes paper was really a 
beautiful mechanical story of the prob- 
lems presented in braking and the means 
of overcoming difficulties. | 

Mr. H. G. Stott congratulated both the 
author and the Institute on the excellent 
paper which Mr. Parke had presented. 
The subject had been covered so fully 
that there seemed to be little to be added. 
He could give but little information from 
his own experience, as his work was con- 
cerned with the positive side of the prob- 
lem, namely, that of the power-house. 

Mr. C. O. Mailloux expressed his high 
appreciation of the paper presented. He 
thought that ten years from now this 


would still be a standard work. In his 
opinion this was not a proper time to dis- 
cusss a paper of this character, as the 
matter therein contained could not be 
thoroughly digested in less than a week’s 
study. The problem of braking, although 
apparently simple, was very complicated, 
as a number of independent variables were 
involved, and for this reason it has been 
impossible to give a typical braking curve. 
He had devoted a good deal of time to 
analyzing braking tests and had not been 
able to secure a typical curve. Mr. 
Keiley’s paper was exceedingly interest- 
ing, as it was a direct. attempt to obtain 
braking data. Although it might be im- 
possible to get a typical braking curve, it 
was desirable to get an idea of this, so 
that any accurate data were exceedingly 
welcome. l 

Mr. C. Townley gave a brief description 
of some braking tests which had been 
conducted in Boston a year ago. He 
pointed out a number of desirable feat- 
ures of the new method of suspending the 
brake shoes as advocated by Mr. Parke. 
In this system the shoes are placed be- 
tween the wheels of each truck and not, as 
is now generally the case, on the outside. 
With the brake shoes between the wheels 
dirt would, in his opinion, be thrown 
away from the electrical equipment. 

Mr. W. C. Gotshall asked information 
concerning the relative efficiency of quick- 
acting air-brakes and magnetic brakes, 
the relative cost of stopping the train, of 
maintenance, and the effects of the new 
method of suspension upon the equipment 
and the wheels. He had heard that with 
the shoes between the wheels more trouble 
had been experienced at Boston than with 
the previous arrangement. Referring to 
the cost of stopping, tests had shown that 
this was twelve per cent less with power 
brakes than with hand brakes, as in the 
latter case the motormen were apt to 
leave the brake partially on. 

Mr. Parke, replying to the above, stated 
that as yet no reliable data for magnetic 
braking were available, which could be 
compared with the high-speed brake. In 
the former case stops ought to be much 
better, as in addition to the variable press-. 
ure applied to the wheels there was the 
added retardation due to the magnetic 
brake itself upon the track. The mag- 
netic brake had not been in service long 
enough to determine the cost of mainte 
nance. In regard to the method of sus- 


874 


pending the brake shoes inside, the steam 
roads had found this to give much better 
results. No ill effects on the equipment 


had been noticed in this service, although | 


the increased pressure upon the wheels 
would cause a greater wear. This waa 
a matter of small import. It is well 
known that the wear of the wheels, due 
to the track, was more serious, and it had 
been found more economical to use the 
brake shoes for truing the wheels than to 
do this in the shop. The electric brake 
required but little attention, although 
there was of course an additional part to 
be taken care of. To the question whether 
this method of suspension had been cov- 
ered by a patent, he said it was not 
patentable 

Mr. E. E. Ries asked whether any in- 
crease of braking effect had been detected, 
due to the magnetization of the rail. Mr. 
Parke replied that no effect had been 
noticed, but no attempt had been made 
to determine this. 

Mr. W. N. Smith gave a brief account 
of some braking tests he had conducted, 
in which the back torque of the motors 
was used to stop the car. He found that 
in many cases the rear wheel of the truck 
was actually driven backward, demon- 
strating the decreased pressure on the 
rail at this point. 

Professor W. S. Franklin called atten- 
tion to the limitations of quantitative 
mathematics in engineering. He used 
as an illustration the problem of deter- 
mining the flow of water in a pipe. He 
thought that it was an impossibility to 
express in exact mathematical terms 
either the loss of head or the flow of 
water, because the system was not in 
equilibrium, as conditions varied con- 
tinually throughout the whole length of 
the pipe. While it was possible to obtain a 
mean value for the flow which could be 
used, no value could be given for the in- 
stantaneous pressure or flow at any point 
in the pipe. In his opinion the braking 
problem was very similar, and it was for 
this reason that it had defied mathemat- 
ical analysis. 

Mr. H. H. Westinghouse called atten- 
tion to another indeterminate quan- 
tity in all such experiments, namely, 
that of the man who works the brake. 
It is impossible to separate this factor 
from the others. No great amount of 
data on a magnetic brake was at hand, 
because it was desirable first to submit 
the brake to a practical test before mak- 
ing experiments. 

Professor William Esty, in response 
to the president’s request, gave a brief 
account of the enthusiastic manner in 
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which the local section at Lehigh Uni- 
versity had ‘been organized and its work 
carried out. He had found thia to be a 
great help in his work, as well as a source 
of inspiration for the students. 

Others who took part in the discussion 
were O. S. Liford, H. A. Foster and W. J. 
Hammer. 


RAILROAD CAR BRAKING. 
BY R A. PARKE. 

The braking problem is as old as rail- 
roading, and, in the early conception of it, 
the problem appeared a simple one. Prac- 
tical railroading had no sooner accom- 
plished the motion of trains than the 
necessity for stopping them appeared, and 
it was early perceived that the “adhesion,” 
as it was usually called, or the frictional 
resistance to sliding of the wheels upon 
the rails, through which the wheels con- 
tinue to rotate in spite of considerable re- 
sistance, is the most available retarding 
force. The application of a brake to the 
wheel to excite the retarding influence of 
the rail friction had naturally suggested 
itself, and when, in addition, the simple 
mechanism was provided for manually 
applying the brake to the wheel with suf- 
ficient force, in an emergency, to cause 
the wheel to slide upon the rail, the brak- 
ing problem appeared to have been satis- 
factorily solved. Under the operating 
conditions of railroading then existing, 
the application by hand of brakes to a 
portion of the wheels of a train was ordi- 
narily sufficient for all practical pur- 
poses, and when, in an emergency, the 
brake resistance so acquired was sufficient 
to overcome the rail friction and cause 
the wheels to slide upon the rails, it waa 
quite generally conceded that the most 
that could be expected had been accom- 
plished, and a disaster not averted by auch 
means was accepted as one of the un- 
fortunate but unavoidable contingencies 
of railroading. This early method of 
controlling the speed of trains has since 
been modified only by the substitution 
of mechanical for physical power in the 
application of the brakes, which has been 
extended to all the wheels, and by 80 re- 
stricting the pressure of the brake shoes 
that the wheels shall not be caused to 
slide upon the rails; but the diversified 
and intricate character of the influences 
now recognized as constituent elements in 
the efficiency of the power brake, have in- 
volved the subject in much complication. 

The advantage of the use of power, 
under the control of the engineer, for 
promptly applying brakes upon all the 
wheels of a train, early became recog- 
nized, and the special advantages of com- 
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pressed air for the transmission of the 
power throughout trains of considerable 
length, established the air-brake in a pre- 
eminent position. At first the compressed 
air was stored in a reservoir upon the 
locomotive and, by means of a line of iron 
pipe, extending throughout the length of 
the train, with flexible hose and couplings 
between vehicles and an operating valve 
upon the locomotive, it was conducted to 
the brake cylinder upon each car, by 
which the brakes were applied to the 
wheels through the intervention of suit- 
able rods and levers. The time required 
to convey the necessary volume of com- 
pressed air from the storage reservoir 
upon the locomotive to all the brake 
cylinders of even a comparatively short 
train, and the total disability resulting 
from rupture at any point of the air con- 
duit, caused this form of air-brake to be 
supplanted by the automatic air-brake, 
in which an auxiliary storage reservoir, 
of sufficient capacity to operate a single- 
brake cylinder, was added upon each car. 
Through the operation of a triple-valve 
device, which connecta the train pipe or 
air conduit, the auxiliary reservoir and 
the brake cylinder upon each car, admis- 
sion of compressed air into the train-pipe 
causes each auxiliary reservoir to become 
charged to operate the brakes, and dis- 
charge of air from the train pipe, from 
any cause, causes communication with 
the auxiliary reservoir to be transferred 
from the train pipe to the brake cylinder, 
whereby a corresponding quantity of com- 
pressed air is discharged from the aux- 
iliary reservoir into the brake cylinder. 
By defining the reduction of pressure of 
air in the train pipe, the pressure of the 
brake shoes upon the wheels may be 
graduated to any desired degree within 
the limit established by the ultimate 
equalization of air pressure in the aux- 
iliary reservoir and the brake cylinder, 
and accidental rupture of the train pipe 
instantly operates to stop the train and 
to prevent further progress without ef- 


fective repair. In any case, restoration — 


of the air pressure in the train pipe actu- 
ates the triple valve to reestablish access 
to the auxiliary reservoir, whereby it ia 
recharged with air pressure, and to trans- 
fer communication with the brake cyl- 
inder from the auxiliary reservoir to the 
atmosphere through which the brakes are 
released. | 

When the automatic air-brake became 
employed upon freight trains, it was dis- 
covered that, in making a quick stop by 
venting the train pipe at the locomotive, 
the interval of time required to cause an 
operative reduction of the air pressure in 
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the train pipe at the rear end of the train. 
was so copeiderable. thet effective: applica- 
tion of the brakes upon the rear cars was 


delayed until sufficient retardation of the 
forward portion of the train had become 
effected to cause a collision with the rear 
cars which damaged and often disabled 
the cars and did violence to the lading. 
To remove this obstacle, the automatic 
air-brake became superseded by the quick- 
action automatic air-brake, in which, 
when a quick stop is desired, each triple 
valve opens a vent in the train pipe in 


addition ‘tó the vent upon the. leeomotive. 


By this means an operative reduction of 
tne air pressure progresses throughout the 
train pipe, of the longest traine, with 
nearly the velocity of sound, and damage 
from the serial character of the applica- 
tion of brakes by compressed air becomes 
practically eliminated. Incidentally, also, 
in the local venting of the train pipe air 
at each succeeding triple valve, the utili- 
zation of this source of power, formerly 
wasted at the engineer's operating valve, 
was accomplished ‘by conducting the 
vented air into the adjacent empty brake 
cylinder, before it receives the ordinary 
supply provided by the auxiliary reservoir. 
Thereby, the ultimate air pressure in the 
brake cylinder is augumented about 
twenty per cent, and the character of the 
application of the brakes in disaster- 
threatening emergencies is further dis- 
tinguished from that in ordinary service, 
where neither the violence nor the power 
of the emergency application is desirable 
or even tolerable. 

While the character of the develop- 
ment of the compressed air-brake has 
thus been chiefly dictated by conditions 
rendered conspicuous by increased length 
of trains, and would hardly have been 
suggested under the conditions to which 
electric railroad operation appears best 
adapted, the high operative efficiency and 
other advantages thereby acquired are 
participated in by short as well as long 
trains, and are therefore of interest in 
dealing with the question of braking in 
electric service. Where even only two 
cara are operated together as a train, the 
automatic feature of the air-brake isa still 
essential, in precisely the same way, if not 
in the same degree, as in longer trains, 
and, except where cars are always oper- 
ated singly, the same ia true of the in- 
creased efficiency secured through the 
quick-action feature of the automatic 
brake. 

The first systematic or comprehensive 
investigation of the effect of the brakes 
upon the wheels of moving vehiclea was 
that of an elaborate series of experiments, 
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South Coast Railway, in-41878, with appa- 
ratus constructed ‘and operated by George 
Westinghouse, under the supervision of 
Captain Douglas Galton, representing the 
Institution of Mechanical Engineers, and 
which are now commonly known as the 
“Westinghouse-Galton” brake tests. The 
ingenuity and perfection of the apparatus, 
and the scientific and unbiased character 
of the experimenta, establish this inveati- 
gation upon a high acientific plane and 
give its results an authoritative standing 
which has never been impaired or sup- 
planted by subsequent investigations. 
Had the range of these experimente been 
extended but a little farther, the entire 
subject would have been elucidated. In 
fact, while later experiments have demon- 
strated the importance of additional in- 
formation, that information has not yet 
been definitely supplied, and the Westing- 
house-Galton investigation still stands as 
the only reliable source of definite 
knowledge concerning the important 
characteristics of brake-shoe friction. 

More recent investigations have been 
conducted upon a machine devised for 
experimenting upon the friction of brake 
shoes, but their purpose has been to de- 
termine the relative commercial values of 
brake shoes of different materials, rather 
than to supplement the information fur- 
nished by the Westinghouse-Galton tests. 
While such investigations have doubtless 
been useful in indicating the relative ad- 
vantage of different materials for brake 
shoes, and have, perhaps, satisfactorily 
determined, within the limits, the degree 
of efficiency which may properly be re- 
quired of brake shoes, they have added 
to previous knowledge of brake-shoe fric- 
tion only in suggesting certain character- 
istics without furnishing adequate data 
to extend our knowledge of the action of 
brakes in stopping a train. 

The Westinghouse-Galton experimente 
were conducted in a moving four-wheeled 
car, provided with the necessary record- 
ing apparatus, the wheels being steel tired 
and the brake shoes of cast iron, and the 
results of the experiments may be sum- 
marized as follows: The coefficient of 
brake-shoe friction decreases with in- 
creased speeds and, at constant speed, it 
decreases with the increase of the time 
that the surfaces are in contact. The co- 
efficient of friction does not appear to 
increase with increased pressure per 
square inch. When the wheels roll with- 
out sliding upon the rails, the rail fric- 
tion (or adhesion) is unaffected by the 
speed, but declines greatly with sliding 
of the wheela, when it varies inversely 
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with the speed, corresponding with the 
brake-shoe friction, but is much inferior 
thereto. The rail friction is very ma- 
terially affected by the condition of the 
rail, being greatest when the rail is per- 
fectly dry or very wet (as when washed 
by a hard rain) and least when the rail 
is quite moist; but by the use of sand 
upon the rails the effect of moisture is 
practically eliminated. 

The actual variation of the brake-shoe 
friction with increased speeds is very 
regular, beginning with the friction of 
rest (static friction) and declining, very 
rapidly at first, but with continually de- 
creasing rapidity, up to the highest speeds 
of the experiments. The undoubted fact 
that the friction can not vanish for any 
finite speed, considered in conjunction 
with the peculiar character of the decline, 
suggested to the writer that the results of 
the experiments might be properly repre- 
sented by a portion of an equilateral 
hyperbola, and upon applying the theory 
of probability to the mean results, the co- 
efficient of friction is found to be repre- 
sented by the equation 

_ 0.326 

i= 1 + 0.03532 V- 
in which V represents the speed in miles 
per hour. The following table shows both 
the computed coefficient of friction from 
this formula and the means of the ob- 
servations up to a speed of 100 miles an 
hour: 


Coefficient of . Coefficient of 
b> |- Friction, /. b> Friction, f. 
. i Com- ` Ob- i Com- Ob- 
puted. served puted. served, 

EA er 40 | -135 .140 

0 326 .880 45 .126 127 

5 277 218 50 118 .116 

10 241 242 55 -111 -111 

15 -218 -2238 60 10 -074 

W 191 198 65 .099 beac 

23 178 166 70 .004 sisa 
30 -138 .165 | 8 | .085 
35 .146 .142 90 | .078 
eec. eeee seco | 100 | 072 

l 


It is worthy of note that the mean ob- 
served result for a speed of sixty miles 
per hour differs materially from the re- 
sult of a law that applies with remarkable 
fidelity to the observed resulte at other 
speeds. This is perhaps attributable to 
two causes—first, while each of the other 
results (except for the lowest three 
speeds) is the mean of from fifty-four to 
ninety experiments, that for sixty miles 
represente but twelve experiments—much 
the smallest number at any speed—of 
which the maximum observed result was 
0.123 and the minimum was 0.058. The. 
other probable cause is that, it having 
been discovered that the coefficient of 
friction is less at high speeds, the pressure 


— _—— m 
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was much increased at the very high 
speeds to compensate, and it is now known 
that the coefficient of friction is an inverse 
function of the pressure. ‘The mean re- 
sult at sixty miles an hour does: not, 
therefore, appear to be fairly comparable 
with those at other speeds, and it has been 
ignored in determining the constants in 
the above formula. o 

In the tabulated results of these ex- 
periments, Captain Galton gives the maxi- 
mum and minimum, as well as the mean 
value of. the coefficient of friction ob- 


served for each apeed. It is observable. 


that the maximum. values very well fol- 
low a similar law to that above given for 
the means, while the minimum values 
are too irregular to suggest. more than a 
general inclination to decline as the 


speed is increased. As the maximum. 


values correspond more nearly with the 
results of more recent experiments, the 
writer has also formulated them. The 


most probable law is represented by the 
equation. 


_ ___ 0.382 
f= 100290330 
and the calculated and observed values 
are given in the following table: 


_—__ —- 


Coefficient of Coefficient of 
te - Friction, f. tb | Friction, f. 
3 : 
~ Caleu- | OL- 5 | Calcu- Ob- 
lated. served. lated. served. 
| 
o | æ | ed 451 165 179 
5 55) 340 50 | .155 .153 
10 | 295 281 55 ! 146 136 
15 265 280 60 .138 .123 
20 241 240 65 131 sé 
25 -210 205 10 125 
30 . 203 196 80 .114 
35 . 188 .197 90 . 1686 
wj ne | is 100 | .097 


The decrease of the coefficient of brake- 
shoe friction from continued contact ap- 
parently follows the same character of 
law as does that from increase of speed— 
that is, the fall is rapid at first, but the 
rate of fall quickly begins to decline. It 
was assumed by Captain Galton that the 
decline of the friction is as the increase 
of the time of contact, but a careful 
analysis of the results shows that it is a 
function of the product of the speed and 
the time, or of the distance through which 
the shoe rubs upon the wheel. It is very 
unfortunate that the observed effect of 
continued rubbing does not extend over 
sufficient time to permit reliable formu- 
lation. The more recent experiments ap- 
pear to show that, at the same speed, the 
friction becomes constant after a time, 
but it is probable that the coefficient of 
friction continues to yield to the influ- 
ence of continued rubbing throughout 
stops from the highest speeds yet attained 
in practice. In formulating the incom- 
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plete data of Captain Galton, therefore, 


the purpose is merely. to present as eom-. 


prehensive a view as possible of the com- 
plexity of the subject, and the results 
must not be accepted as trustworthy for 
practical use. - Accepting the conclusion 
drawn from the later experiments, that 


the coefficient of friction remains station-. 
ary after some definite period of con-. 


tinued rubbing at constant speed, the 
question is still open as to whether the 
stationary point is the same for all speeds 
or is simply a function of the initial co- 
efficient of friction, corresponding to the 
speed and brake-shoe pressure. While 
there is no definite information upon this 
point, beyond the limited observation of 
the Westinghouse-Galton experiments, 
that so far as it goes points to the latter 
view, and-all our information suggests 
the probability that the ultimate level is 


different for each different initial coeffi-. 


cient of friction. The corresponding 
equilateral hyperbola is therefore repre- 
sented by an equation of the form. . 
. Ll+hs 

— hazy +cs 
where f is, ag hitherto, the initial co- 
efficient of friction, corresponding to the 
speed pressure, s is the distance, in feet 
through which the surface of the wheel 
has traveled in frictional contact with the 
brake shoe, and A and c are constants. 
Applying the theory of the least squares 
to the observations of Captain Galton 
(except those at a speed of sixty miles an 
hour, which are omitted for reasons al- 
ready given), the values found for h and 
c cause the above expression to become 

_ 1+ 0.000472 s 
pis 1 + 0.002390 s f 

Thus the coefficient of friction, f, for a 
given speed, as indicated in the tables al- 
ready submitted, becomes reduced, after 
the brakes have been applied through a 
distance of 50 feet, to 0.914 f; after 100 
feet, to 0.545 f; after 200 fect, to 0.740 f; 
after 300 feet, to 0.665 f; after 500 feet, 
to 0.563 f; after 1,000 feet, to 4.34 f; 


after 2,000 fect, to 0.336 f, and the ulti- 


mate level, which is not vet reached after 
two miles, is 472/2390 f, or about 0.2 f. 
The later experiments upon the efficiency 
of brake shoes included some temperature 
tests, the results of which indicate that, 
under the conditions of those experiments, 
the stationary level 1s reached after from 
2,000 to 3,000 feet, and there is good rea- 
son to believe that it is much higher than 
0.2 f. Of the observations employed in 
determining the constants in the above 
expression, none was for a greater dis- 
tance than 814 feet. The larger number 
were for short distances, which thus gave 
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undue weight to the rapidly falling por- 
tion of the curve, and, m the absence of 
more extended observation, no - prac- 


tically useful mathematical. application of. 


this characteristic of brake-shoe frietion 
can be realized. As it exerts a very im- 
portant: and effective influence. upon the 
friction and the rate of retardation dur- 


ing every stop, the impossibility ať pres- 


ent of determining the rate of retardation 


under. varying conditiens is obvious. 


4To. be continued.) 
« The How and Why of Electricity.” 
- The manuacript for this book was com- 
pleted but a short time before the death 
of its author. Charles Tripler Child had 
received numerous requests for a book 
treating on the general theme of electrical 
phenomena and the operation of familiar 
clectrical apparatus. It was in reeponse 
to such appeals that he set to work on the 
manuscript which’ bears the above title. 
He was one who possessed a rare faculty 
of explaining in a most lucid manner those 


things which, burdened with technical. 


language, become hard for the unschooled 
reader to comprehend. “The How and 
Why of Electricity” is not a hand-book 
bv any means; it is a charming little story 
told in a vein which the layman can 
readily appreciate, and at the same time 
it is a work from which the professional 
man can gain a great deal of information. 
The book is divided into twenty-three 
chapters and is well illustrated with 
simple line drawings which avoid all com- 
plexity and are easily comprehended. The 
volume contains 128 pages and is printed 
on soft antique paper, finished with 
deckled edges. The binding is of dull 
green cloth, the illuminated title being 
worked in silver leaf. The size is five 
and one-quarter by seven and three 
quarters inches. i 

No effort has been spared to make the 
book as attractive as it is valuable, and 
the sentiment which the author inspired 
in all those with whom he came: 1n COD- 
tact will, the publishers hope, be per- 
petuated by the little volume which he 
left behind him. oe 

The.beok sells for $1, prepaid, and 1s 


published by the Electrical Review Pub- © 


lishing Company, Néw York city. 
i 7 or 

Index ‘tor the Volume—July to 

December, 1902. : 
The index to the volume of the ELEC- 
TRICAL Review for the twenty-six num- 
bers, running from July 5 to December 
27, inclusive, is mailed with every copy 
of this week’s issue. This should be pre 
served as a ready reference, and every 609- 


scriber should look out for a copy of ae 
index as extra copies can not be secured. 
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MEASURED SERVICE.* 
GEORGE N. BANDY, DES MOINES, IOWA. 


Of all public utilities, gas appears to 
have been the only one charged for from 
the beginning according to quantity con- 
sumed. Until recently it was a common 
practice, and is yet the custom in many 
places for water companies to charge ac- 
cording to the number of rooms in a 
house or number of front feet in the lot; 
now the modern practice is to charge a 
certain rate per 1,000 gallons. It was 
formerly the rule for electric light com- 
panies to charge for current according 
to the number of lamps connected, but 
now an up-to-date company charges ac- 
cording to watt-hours or the actual quan- 
tity used. 

- The pioneers in the telephone field— 
who, by the way, were the various Bell 
licensees—not having at the time the tele- 
phone was first brought into commercial 
use apparatus by which the number of 
calls could be accurately recorded, 
adopted the expedient of charging for the 
service an arbitrary rate per month, hav- 
ing a higher rate for business than for 
residence telephones. This practice still 
largely obtains among the independent 
companies, but. the Bell licensees are 
breaking away from that custom as rapidly 
as possible; especially is this true in the 
larger cities. 


There are several reasons for making 


the change; it yields a larger income per 
telephone, increases their list of subscrib- 
ers and, last but not least, rids their 
patrons of that intolerable nuisance 
known as a dead-head who uses your 
service in many cases more than a regu- 


lar subscriber. without paying therefor, 


and 99 times out of 100 not only fails to 
show his appreciation of the convenience 
bv thanking the company or subscriber, 
but is loudest in his denunciation of what 
he is pleased to call “the rotten service” 
the company is furnishing. 3 
Many of the independent companies 
have profited by the mistakes of opposi- 
tion companies, but I am sorry that there 
is a large. number who have not made the 
most of their opportunities. We are now 
able to purchase telephone apparatus that 
so far as its signaling and talking 
qualities are concerned, seems well nigh 
perfect, and is certainly equal if not 
superior to anything used by the Bell 
licensees. This being true, why should 
we hesitate to adopt “measured service?” 
It is certainly fair to both the patron and 


oA paper read before the Interstate Independent Tele- 
phone Association, Chicago, December 10, 1902, 


ELECTRICAL REVIEW 


the company, and I see no good reason 
why the change should not be made. 

For a number of years the word “inde- 
pendent” has had a wonderful influence 
upon the public, and during that time 
they have given us their confidence, good- 
will and money, and are now not only 
requesting, but in many cases are de- 
manding, that they be furnished not only 
with first-class but modern service, em- 
bodying the latest ideas. It is therefore 
plainly a question of the survival of the 
fittest, and if we expect to remain in this 
business it is only too evident that we 
must be continually on the alert for, and 
introduce the latest and most approved 
type of apparatus and inaugurate such 
changes in the handling of and chargee 
for, telephone service as seems appro- 
priate and satisfactory to the public. 

I believe that the majority of our sub- 
scribers would welcome a. change from 
the present flat-rate system to the “pay 
for what you get” principle. It may be, 
however, that the apparatus for record- 
ing the number of calle is not sufficiently 
perfected to warrant our making this 
change, but as necessity is the mother 
of invention, I confidently believe that if 
it is shown that the apparatus now avail- 
able for this purpose is not efficient, that 
some one will soon place on the market an 
instrument that will meet our require- 
ments. | 

_In charging for telephone service on 
the meter basis, it may be necessary, of 
course, to have the subscriber guarantee 
a certain number of calls per month; for 
instance, a residence telephone might 
guarantee twenty-five calls at four- cents 
each per month, all in excess of that num- 
ber to be charged for at three cents per 
call. Business telephones $2 per month for 
forty calls; all in excess of that number 
three cents per call. The guarantee as 
to minimum number of calls per month to 
be varied to suit local conditions. No 
calls to be recorded unless the number or 
party called is obtained. All incoming 
calls free. 

These are merely brief suggestions for 
your reflection. There are various ways 
offered by others for accomplishing a 
similar purpose. An idea laid down by 
a prominent telephone man as long ago 
as 1895 has been adopted for prac- 
tice by a number of telephone com- 
panies. It has later become the rule 
in some foreign countries. It is to 
first charge a flat rate, covering a rea- 
sonable amount for the subscriber’s sta- 
tion maintenance, then a charge addi- 
tional for the service, or a switching rate 
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of so much per call, varying from two to 
six cents for exchanges. 

I understand that here in Chicago the 
new system is based upon a similar idea, 
but the method of applying the rates 
differs. The Chicago company may fairly 
be called the largest prospective exchange 
telephone company in the world. Re- 
cently, after the most elaborate and 
searching preparations, it concluded upon 
what it calls its new policy, of meeting 
the independent and the demands of its 
patrons for lower rates. This so-called 
new policy, I am told, consists in a deter- 
mination to establish message service or 
its equivalent, almost, if not entirely. 

The plan is to require a guarantee per 
month per telephone, and then an addi- 
tional fivẹ or ten cents per call on the 
main exchanges. The company operates 
a large number of exchanges outside of 
the main part of the city. These ex- 
changes are sometimes called suburban 
exchanges. For instance, if you are a 
telephone subscriber in Englewood, in the 
southern part of this city, or Rogers 
Park, in the northern part, you must pay 
a flat rate (said to cover a so-called local 
service) of about $30 to $60 per annum, 
then on each call for the main exchanges 
you pay ten cents more. 

I refer to the Chicago telephone serv- 
ice methods because that company is 
known to many as being progressive, and 
we are better acquainted with conditions 
here than in other places where this mes- 
sage service is being adopted. I do not 
go into details, because you may readily 
learn more by enquiry, but I am not 
averse to adopting any new improvements, 
even, if the Bell first shows the public de- 
sire them. 

This subject must have an important 
bearing on our future; we ought now to 
begin to learn all about it. It is possible 
that some here have had actual experience 
with it, and, no doubt, many others can 
give us good ideas or information re- 
garding it. I have thought it best to sim- 
ply call attention to some of its pointe 
rather than give specific data at this time. 


State Electrical Laboratory. 


An important meeting of the New York 
State Electrical Laboratory Commission 
was held at Schenectady, N. Y., on De- 
cember 9. State Engineer Bond, Harold 
W. Buck, of Niagara Falls; C. P. Stein- 
metz, of Schenectady, and State Archi- 
tect Hines were present. Plans already 
submitted to the commission were ap- 
proved, and Messrs. Buck and Steinmetz 
reported on the amount of space needed 
for the apparatus which with the pro- 
posed buildings will cost between $250,000 
and $300,000. The buildings will cost 
about $100,000. The commission decided 
to make a preliminary draft of its report 
to the legislature. 
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TOLL RATES.* 


BY H. H. ROBINSON. 


Long-distance, or more properly speak- 
ing, interurban telephone service was es- 
tablished in the early eighties by various 
licensees of the American Bell Telephone 
Company. The rates established for 
service over these lines were not based 
upon the cost of producing it, from any 
information I have been able to secure, 
but rather upon the telegraph rates which 
at that time represented the only com- 
petition. These rates varied in different 
parts of the country from less than one- 
half to one and one-half cents per mile, 
and the time limit varied from five to 
ten minutes, although overtime was 
seldom charged. It was not until the in- 
corporation, by the Bell interest, of the 
American Telephone and Telegraph Com- 
pany that any considerable time and 
thought were given to this most important 
subject. 

In the early nineties a rate convention 
was called by the American Bell Tele- 
phone Company, and delegates attended 
from many of the licensee companies. As 
a result of this convention, and the vast 
amount of preliminary work which pre- 
ceded it, a standard basis of computing 
rates was adopted, which not only fixed 
the rate per mile and established the time 
limit, but also established the method of 
computing overtime, measuring mileage 
and computing rates so as to avoid the 
odd cent. I will state briefly the main 
features of this schedule. All rates were 
to be based on a charge of one-fifth of one 
per cent per mile per minute. The time 
limit adopted by the American Telephone 
and Telegraph Company was five minutes, 
and the limit adopted by other licensee 
companies was three minutes. In com- 
puting the mileage it was decided that 
the air-line distance would work a great 
hardship upon the companies because of 
the few routes which then existed and the 
roundabout way which nearly every mes- 
sage had to be carried. It was also de- 
cided that pole mileage would work a 
hardship on the patrons who were not re- 
sponsible, and should not be required to 
pay for the failure of the telephone com- 
pany to provide direct facilities. There- 
fore, a3 a compromise, it was decided to 
use the nearest railroad mileage. Over- 
time was to be computed at one-third or 
one-fifth of the initial rate, according to 
whether a three or five-minute schedule 
was used, and in cases where this method 
of computation produced an uneven 


* A paper read before the Interstate Independent Tele- 
phone Association at Chicago, December 10, 1902. 
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number of cents, the minute rate waa 
fixed at the nearest nickel. In order to 
avoid the large number of uneven rates, 
which would exist if rates were based on 


the exact mileage, the following table was 
prepared : 


Cents 
5 miles or under................. 10. 
6 to 15 miles: vice siiveedies Aas 15 
16 to 24 miles.................... 20 
25 to 35 miles...............0.00. 25 
36 to 45 miles................0.6. 30 
46 to 50 miles.................... 35 
51 to 60 miles........... ee ee 40 
61 to 75 miles.................... 45 
76 to 85 miles..................6. 50 
86 to 90 miles.................... 55 
91 to 112 miles................... 60 


The only matter of importance not 
touched on by the rate convention was the 
subject of special rates for night 
and Sunday service, and it was not until 
1896 that the licensee companies adopted 
the half rate night echedule, and it was 
not until 1899 that the American Tele- 
phone and Telegraph Company followed 
suit. 

In the latter part of 1899, or the early 
part of 1900, the American Telephone 
and Telegraph Company changed from a 
five-minute to a three-minute basis for all 
rates on either side of Buffalo and Pitta- 
burg. Rates going from one side of this 
imaginary boundary line to the other side 
are still based on a five-minute period. 

In certain parts of the United States, 
most notably in California, a period of 
ten seconds was introduced and has been 
quite successful owing to the peculiar 
geography of that part of the country and 
the careful way in which the subscribers 
were educated. One-minute rates have 
been introduced in various other parts of 
the country, but have not been success- 
ful, either from a financial or oper- 
ating standpoint. The principal rea- 
sons for the failure of this short 
period to succeed were, first, because of 
the inability of the companies to furnish 
facilities in the shape of direct circuits, 
and second, because of the magnitude of 
the task of educating so large a number 
of subscribers separated into small com- 
munities, each having several centres of 
commercial influence. 

To make this point more clear, I will 
say that, from the very careful study I 
have made of the subject, the fractional 
minute rate, or even the one-minute rate, 
will never be practicable until toll-line 
companies are able to furnish a sufficient 
number of direct circuits between points 
where it is desirable to establish such 
rates to promptly handle the business, 
and also to furnish each direct circuit 
with an operator at either end having no 
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other business to handle. Furthermore, 
toll-line patrons will have to be educated 
to the point of either transcribing or 
memorizing their proposed conversation 
before the connection is established. 

I will now try to reply to the enquiry, 
which, without doubt, is uppermost in 
your minds: “How did the rate confer- 
ence arrive at its minute-message mile 
rate of one-fifth of one cent per mile per 
minute?” When I first decided to pre- 
pare this paper I made a strong effort to 
secure from certain officials of the Amer- 
ican Telephone and Telegraph Company 
the minutes of the first rate conference, as 
I preferred to quote from them verbatim. 
I was, however, unable to secure this 
rather important document, and I must 
therefore be content to briefly describe 
the process and line of thought by which 
the initial rate basis, which is now almost 
universally used, was devised. Let us 
create for our purpose a toll-line property, 
consisting of thirty miles of pole line, 
ten miles of which consista of the very 
best construction, forty thirty-foot seven- 
inch top poles to the mile, with an ulti- 
mate capacitv of fifty wires and a present 
capacity of twenty; we will suppose that 
the second ten miles represents the aver- 
age construction of thirty twenty-five-foot 
six and one-half-inch top poles to the 
mile, with an ultimate capacity of twenty 
wires and a present capacity of ten 
wires; the third ten miles to consist of a 
twenty-five-foot bracket line, built upon 
the cheapest possible specifications, and 
used presumably as a feeder to reach some 
small town. We wish to discover what 
rate we can safely make per minute- 
message mile and show a profit on our 
investment. Our first section will coat 
us approximately $950 per mile or 
$9,500; our second section will cost ap- 
proximately $500 per mile or a total of 
$5,000; our bracket line $150 per mile 
or $1,500, giving us a total investment 
for this imaginary property of $16,000. 
Figuring interest at five per cent and de- 
preciation at five per cent, our fixed 
charges will be $1,600. Operation and 
maintenance, including taxes and general 
expense, and extraordinary maintenance, 
may be safely figured at ten per cent 
more. We must therefore earn $3,200 
per annum on the $16,000 investment be- 
fore we can show any profit for stock. 
We can not, ag in an exchange proposi- 
tion, base our prospective earnings upon 
our number of subscribers and our aver- 
age earning per subscriber, for toll busi- 
ness is strictly a measured service, and no 
matter how good our facilities we can 
not handle business until it is offered. 
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The telephone day averages from four to 
seven hours’ pay per day, according to 
locality, and from several hundred peg 
counts which I have examined, the cir- 
cuit load varies from one-half message 
per circuit mile per day to three messages 
per circuit mile per day. As we wish to 
be conservative, we must adopt the mini- 
mum figures if we would have a safe 
rate. 

Now this little imaginary system of ours 
contains 310 circuit miles. On the basis 
of one-half a message per circuit mile per 
day, we would handle 155 three-minute 
messages per day per circuit mile, and if 
these messages averaged ten miles, as they 
probably would, we would handle 1,550 
message miles per day. To reduce this 
to minute-message miles we multiply by 
3, which gives us 4,650 minute-message 
miles per day, or 1,674,000 minute- 
message miles per year. Now we have 
seen that we must earn at least $3,200 
per year in order to cover our interest, de- 
preciation, operation and maintenance, so 
by dividing $3,200 by 1,674,000 minute- 
message miles we find that we must 
charge and receive 0.0019 of one cent per 
minute-message mile. The Bell rate con- 
ference decided upon 0.002 of one cent 
per minute-message mile, and the result 
of our little computation shows that by 
charging that rate we will still have 
0.0001 of one cent per minute-message 
mile to spare on the basis of the most 
conservative figures we can possibly use. 
Please bear in mind that aside from the 
estimated circuit load the figures which I 
have used are selected arbitrarily and 
mean nothing except to demonstrate the 
line of thought. 

This basis of computing rates is being 
used to-day by nearly all of the larger 
independent toll-line companies and is 
found to be profitable. As to the future, 
it is difficult to anticipate the readjust- 
ments which are bound to come as labor 
and material increase in cost, but, as a 
personal opinion, which you can accept 
for what it is worth. I would say that I 
believe that improvements in operating 
and advances in the art will more than 
offset the increases in construction and 
maintenance. For the present, we stand 
in urgent need of uniformity, for there 
is no one branch of the business where 
the lack of it is so sadly felt as in this 
great question of toll rates. In nearly 
every other part of the business details of 
operation have an effect upon the local 
situation only, but their effects on toll- 
line service are as far-reaching as the 
country itself. 
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SUGGESTED METHODS FOR IMPROVING 
LONG-DISTANCE TELEPHONY.* 


CHARLES E. HULL, ILLINOIS. 


Improvement is the slogan of this age. 
Especially is this true of telephony. The 
time was when almost any kind of an 
instrument or line would suit the other- 
wise progressive citizen. Any sort of 
communication by spoken words was 


progress, and the poorest and often in- . 


terrupted service was readily forgiven. 
Rapid strides are being made in improve- 
ment of instruments and the public is 
fully aware of it. We can but expect that 
they demand better, if not perfect, serv- 
ice. There are many reasons why inde- 
pendent telephone service, ever improving, 
has not reached the highest standard of 
excellence. Nuine-tenths in point of num- 
ber of the independent telephone ex- 
changes have been built with the primary 
object of supplying local service and with- 
out any thought on the part of the pro- 
moters of any necessity arising whereby 
they would be called upon to extend their 
lines and procure for their subscribers 
and customers any communication beyond 
that afforded by their limited faculties. 
At the beginning of this enterprise the 
community served and the company fur- 
nishing the service were agreed, and a 
unit as to the objects and uses of a local 
telephone exchange. But soon the people 
of a neighboring town or perhaps country 
seat, in their casual business with their 
fellows, perceive the advantages gained by 
their friends or perhaps rivals across the 
prairie, and forthwith over night plans 
were laid for the construction and oper- 
ation of the Blankville independent tele- 
phone exchange. Soon it was discovered 
that, although striving to outdo cach 
other, both commercially and socially, 
these adjacent communities must have op- 
portunity to reach each other quickly. 
According to the advertisements in some 
public places that we may read while we 
impatiently wait for the answer to our 
call—the mail is quick, the telegraph ia 
quicker, but the telephone is quickest. 
For this reason a connecting telephone 
line is proposed. It is hurriedly built. I 
say hurriedly for the reason that addi- 
tional facilities for communication between 
existing plants invariably bring a host 
of clamoring people who want their tele- 
phones installed instantly. Once the tele- 
phone habit has taken hold of a com- 
munity there is no way to check it except 
by bad equipment, poor service and gross 
inattention to the wants of the people. 


* Paper read before the Interstate Independent Tele- 
phone Association, Chicago, December 9, 10 and 11, 1902. 
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Emulating the example of the pros- 
perous farmer in his endeavor to buy all 
the land that joins him, managers and 
patrons join in the effort to reach sur- 
rounding communities. The undertak- 
ing is laudable and popular. Lines are 
built that answer for the time, and the 
interested communities are happy and 
contented. The work goes merrily on. 
The circle widens and all goes well until 
its outward boundaries touch and overlap 
a similar telephone system. 

The two systems are joined at perhaps 
some out-of-the-way place without any 
thought of the consequences, and an- 
nouncement is made that a system is ready 
for “through” business with the other. 
Satisfied subəcribers vanish. There seeme 
to be no call for the service now asked 
for prior to that time. But now that it 
is within reach it must be furnished. 
Any up-to-date manager can read the 
handwriting on the wall. He must not 
be weighed in the scales and found want- 
ing. It is useless for him to explain that 
the fault is at the other end of the line. 
Whatever it is, it must be remedied. It 
matters not if the remedy involves the 
expenditure of more than his plant can 
comfortably afford; it must be done. The 
high-sounding title and the far-reaching 
import of the subject under such a title 
are calculated to mislead. The manifest 
inadequacy of sufficient suitable means 
of telephonic communication between in- 
dependent exchanges within our associa- 
tion prompts the subject. The primary 
object of the suggestions offered will be 
looking more to the ways and means of 
securing the needed better “local” long- 
distance communication rather than 
purely “long-distance” telephony. There 
is but one solution to the latter problem. 
One company or a system of connccting 
companies must furnish such service to 
the independent field. Until the independ- 
ent movement obtains sufficient foothold 
in the larger commercial centres, pro- 
vision must be made, more or less local 
in its nature, for carrying “local” long- 
distance messages, and especially such 
cases as I mentioned at the outset. For 
instance, in my own state of Illinois, there 
is hardly a line out of the chain of inde- 
pendent exchanges from Egypt to the 
Wisconsin line, or from the banks of the 
Wabash to the Mississippi. We can each 
of us hold communication with our 
neighbor on either hand, and perhaps 
with our neighbor’s neighbor, but beyond 
that we must resort to the unsatisfac- 
tory practice of repeating the message. 
What shall be done? My many letters of 
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enquiry directed to many exchange man- 
agers brought no satisfactory solution or 
answer. Strong companies are occupying 
the larger inland cities of the states, How 
are the smaller inland cities and towns to 
reach them satisfactorily ? The composite 
ideas to my enquiries seem to be embraced 
in the following three propositions, 
namely: 

First—That the present system of lines 
connecting individual exchanges be con- 
tinued and improved. 

Second—That companies be formed 
along a given route to build metallic 
standard construction lines to operate in 
conjunction with the already established 
exchanges. The stock in the company to 
be subscribed by connecting systems. 

Third—That encouragement be given 
to the formation of entirely independent 
long-distance companies which will con- 
nect on favorable terms with individual 
exchanges. 

I present these three ideas to the con- 
vention for discussion. The general 
sentiment seems to be that whichever of 
these ideas seems to be best, or a ċombina- 
tion of the three, will be readily adopted 
bv all concerned, other than building 
standard construction. The most prac- 
tical suggestion for improving present 
conditions is that new lines be run under 
present conditions on the same poles as 
now with no telephones on, and that these 
lines terminate in open jacks on the re- 
spective switchboards of the different 
companies or stations. All calling should 
be done over present lines. When a so- 
called through message is to pass several 
switchboards, operators are to be notified 
to connect the new line by means of these 
open jacks. This would be at best a 
makeshift, but certainly would be a vast 
improvement on present conditions. 

The second plan presents some com- 
plications which will be hard to overcome. 
The theory is a good one. It seems to me 
that practice will demonstrate that it will 
be a difficult matter to adjust the dif- 
ferent ideas and conditions which will be 
brought into such an organization. It 
would seem strange if any two stock- 
holders in such a company would come 
under similar circumstances. 
my province to discuss these matters, but 
I hope they will be brought out in the 
discussion which follows. | 

The practical system for the advance- 
ment of the independent telephone move- 
ment, it seems to me, would be a combi- 
nation of the three ideas above suggested. 

There is a great deal of purely local 
telephoning that is offered subscribers so 
cheaply that no long-distance company 
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could undertake it. Under this head comes 
free county service. Lines of the long- 
distance company could be run to the 
main office of such a company -with the 
understanding that all incoming lines 
from other stations be of standard con- 
struction. Better still, the long-distance 
lines should touch each exchange. 
Through business should be given the 
long-distance company direct, and local 
business remains with the home company. 

Conflicting interests are so diversified 
and individual wants so varied that the 
best thought of the best men among us will 
be necessary to bring order out of chaos. 
The betterment of existing facilities for 
the transmission of messages will not 
accomplish all of the results desired. We 
must adopt some definite plan of action 
and have better facilities for the settle- 
ment of our accounts and (I am sorry to 
relate) our differences, together with a 
board whose business it is to adjust all 
these things. These last-mentioned mat- 
ters, of course, do not concern the general 
public, but they are of vital interest to us. 
We should be the people who are en- 
deavoring to lead the movement into a 
sound ‘business policy. By so doing, we 
will gain the confidence of the financial 
world and thereby be enabled to make all 
the necessary improvements to our plants 
so that we can give to the public the best 
service known in the science of telephony. 


= .— 
National Electric Light Association. 


Since the passing of the rule at the 
convention in Cincinnati increasing the 
initiation fee and membership dues in 
the National Electric Light Association, 
there has been a most important addition 
to the roll. The list of names has been 
doubled since the convention in June, 
there having been added 180 new names 
to the register. The most recent appli- 
cations for membership are as follows: 

Franklin Falls, N. H.—Franklin Light 
and Power Co. 

Lambertville, N. J.—Hunterdon Elec- 
tric Co. 

San Francisco, Cal.—The Standard 
Electric Company of California. 

Victor, Col—Pikes Peak Power Co. 


Pheenix, <Arizi—Phonix Light and 
Fuel Co. 

San Leandro, Cal.—Suburban Electrice 
Light Co. | 


Lewiston, Ida.—Lewiston Water and 
Power Co. 

Hillsboro, I1l.—Hillsboro 
Light and Power Co. 

Saginaw, Mich.—Bartlett Illuminating 


Co. 
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Ann Arbor, Mich.—Washtenau Light 
and Power Co. 

Marshfield, Ore.—Marshfield Lighting 
Co. 

Fort Smith, Ark.—Fort Smith & Van 
Buren Light and Transit Co. 

Oneida, N. Y.—Madison County Gas 
and Electric Co. 

Idaho Springs, 
Electric Co. 

Idaho Springs, Col.—The Consolidated 
Gem Mines Co., electrical department. 

Southampton, N. Y.—The Southamp- 
ton Electric Light Co. 

Paris, Tex.—Paris Light and Power 
Co. 

Prescott, 
tric Co. 

Grand Forks, N. D.—Grand Forks Gas 
and Electric Co. 

Pheenixville, 
TNuminating Co. 

Wausau, Wis.—Wausau Electric Co. 

Port Huron, Mich.—Port Huron Light 
and Power Co. 

Paducah, Ky.—Paducah City Railway. 

Brandon, Vt.—Neshobe Electric Co. 

Binghamton, N. Y.—Binghamton 
Light, Heat and Power Co. 

Helena, Mont.—Helena Light 
Traction Co. 

Dover, N. J.—Dover Electric Light Co. 

Suffield, Ct—Village Water Co. 

Thomasville, Ga.—Thomasville 
tric Light and Gas Co. 

Keeseville, N. Y.—Keeseville Electric 
Co. 

Chelsea, Mass.—Chelsea Gas Light Co. 

Santa Fe, N. M.—Santa Fe Water and 
Light Co. 

Alpena, Mich.—Alpena Electric Light 
Co. | 
Unionville, Ct.—The Union Electric 
Light and Power Co. 

Peekskill, N. Y.—Peekskill Lighting 
and Railroad Co. 

Columbus, Kan.—The Columbus Elec- 
tric Co. 

Pittston, Pa.—Citizens’ Electric Illu- 
minating Co. 

Vergennes, Vt.—Vergennes Electric 
Co. 

Brunswick, Me.—The Brunswick Elec- 
tric Light and Power Co. 

Portland, Me.—Consolidated Electric 


Col.—The Cascade 


Ariz.—The 


Prescott Elec- 


Pa.—Schuvlkill Valley 


and 


Elec- 


© Light Company of Maine. 


Litchfield, Ct.—The Litchfield Elec- 
tric Light and Power Co. 

Lexington, Mass.—Lexington Gas & 
Electrice Co. 

Ontario, Cal.—Ontario Power Co. 

New Lisbon, Ohio—The New Lisbon 
Gas Co. | 

Aylmer, Quebec—Hull Electric Co. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XIl. | 


BY W. A. TAYLOR. 


The following are the dimensions of 
some repeating coils made by some of the 
prominent telephone manufacturers in 
this country. 

The first coil to be mentioned is wound 
after the manner of Fig. 31. Diameter of 
core 0.75 inch, made up of No. 26 an- 
nealed iron wire, 14.5 inches long, and 
bent back over the spool after winding. 
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Iusulation thickness between coils and 
next to core, one-thirty-second of an inch 
of paper. Length of winding space five 
inches, depth of winding space 0.625 inch. 

Coil A, 2,700 turns, 2.67 ohms, No. 
26 S. S. C. wire; coil B, 2,700 turns, 36 
ohms, No: 26 S. S. C. wire; coil C, 2,700 
turns, 45.5 ohms, No. 26 S. S. C. wire; 
coil D, 2,700 turns, 56.5 ohms, No. 26 
S. S. C. wire. Resistance of the primary 
83.2 ohms, 5,400 turns; resistance of the 
secondary 81.5 ohms; 5,400 turns. 

This coil was made especially for ring- 
ing and showed great efficiency in that 
direction; it was also exceedingly good 
for talking purposes. This made a very 
_ large and heavy coil and was expensive 
to make. It also had the trouble of cross- 
talk in a great degree, so that an iron 
shell had to be provided for it. 

The following is a smaller coil made 
bv the same firm which was just as good 
for talking purposes, but was fifteen per 
cent poorer for ringing purposes. Size 
of wire, No. 29 S. S. C.; length of 
winding space, four inches; depth of 
winding space, one-half inch; diameter of 
core, 0.75 inch, made up of No. 26 an- 
~nealed iron wires thirteen and one-half 
inches long, bent back over the outside as 
above. 

Coil A, 2,400 turns, 44.5 ohms; coil B, 
2,400 turns, 55.5 ohms; coil C, 2,400 
turns, 65.5 ohms; coil D, 2,400 turns, 
75.5 ohms. Primary, 4,800 turns, 120 
ohms; secondary, 4,800 turns, 121 ohms. 

A coil with the windings consisting of 
four parallel wires was of the following 
dimensions: Length of winding space, 
four inches; depth, one-half inch; diam- 
eter of core, 0.75 inch; length of core 
. wire 13.5 inches No. 26 annealed iron, 
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bent back and lapping over the outside 
of the coil. Number of turns each wire, 
2,000; resistance, 52 ohms, and size of 
wire No. 29 double silk-covered wire. 
Resistance of primary and secondary, 104 
ohms and 4,000 turns. This has a ring- 
ing efficiency about twenty per cent lesa 
than that of the largest coil above men- 
tioned and talked fully as good as the 
best. 

The following coil is intended solely 
for talking and gives the very finest re- 
sults. It shows how much smaller a talk- 
ing coil may be than one intended for 
ringing. This coil is also very efficient 
when used for central energy purposes. 
Length of winding space, one inch; 
depth of winding space, 0.375 inch; diam- 
eter of core,0.375 inch; length of core, one 
and three-quarters inches; size of core 
wire, No. 26 annealed iron; size of wire 
with which it is wound, No. 32 single silk 
insulated. This coil is also wound with 
the concentric coils, as in Fig. 31. 

Coil A, 977 turns, 10 layers, 22 ohms; 
coil B, 977 turns, 10 layers, 31 ohms; 
coil C, 977 turns, 10 layers, 37 ohms; coil 
D, 977 turns, 10 layers, 45 ohms. Pri- 
mary, 1,954 turns, 20 layers, 67 ohms; 
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secondary, 1,954 turns, 20 layers, 68 
ohms. 

After winding, the coil is slipped into 
an iron shell and the ends closed with 
iron discs. The total diameter of the 
shell is one and five-eighths inches and 
its length one and seven-cighths inches. 

It is, of course, not necessary to have 
an iron shell to cover the repeating coil, 
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except where two or more are to be placed 
together closely. If the coils can be sep- 
arated by a foot or more the necessity for 
the shell disappears. 
THE SWITCHBOARD. 

The apparatus for the making of 
connections between the different lines 
of an exchange is the most im- 
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portant part of the system. Because 
of the constant usage of the different 
parte of the switchboard, they must be 
made electrically and mechanically as 
nearly perfect as possible. The insula- 
tion must be first class and, at the same 
time, mechanically strong. Each part 
must be made accessible and so that it 
may be easily replaced. This is necessary 
because the majority of those who take 
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care of the apparatus are not sufficiently 
skilled workmen to do a good piece of 
work. 

THE DROPS. 

There are a number of different 
styles of drops used in switchboards 
now made, but undoubtedly the tubular 
drop is the best type yet designed. 
It presents an almost perfect mag- 
netic circuit, occupies but little space 
and can easily be handled without danger 
of injuring the wire of the winding. Fig. 
32 shows a sketch of this style of drop. 
The tube A is of iron or, what is just as 
good, mild steel. This is generally made 
of screw stock bored out. Some firms are 
using drawn shells with great success. 
These latter make a first-class tube and 
are quite cheap, especially for the larger- 
sized tubes. Where automatic screw ma- 
chines are used and the size of the bore 
does not exceed five-eighths of an inch it 
has generally been found cheaper to bore 
the shells than to draw them. These 
shells, in either case, must be thoroughly 
annealed after the manner similar to that 
described in a former paper. These tubes 
or shells should have as great a diameter 
as is consistent with a reasonable-sized 
switchboard, in order that a maximum- 
sized magnet coil may be inserted. In 
general usage the outside diameter of the 
tubes vary from three-fourths to one inch 
with a wall one-sixteenth or three-thirty- 
seconds of an inch. The length gen- 
erally approximates three times the diam- 
cter. The armature, B, is almost always 
the shape shown in Fig. 34. The exten- 
sion at the top being made to receive the 
hook rod, C (Fig. 32), and the pivot 
screws, D. The pivot screws are pointed 
and project into holes, E (Fig. 33), in 
the edge of the armature. These holes 
should be placed a little in front of the 
centre of the edge of the armature, so 
that the stock of the armature will have a 
greater tendency to balance the hook rod. 
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St. Gilles Electric Power and Luttiches 


HE electrical installation of the 
7 “Société Nationale des Chemins 
de fer Vicinaux,’ of Brussels, 
was installed by the Maschinenfabrik 
Oerlikon recently and is now in oper- 
ation. The arrangement of the St. 
Gilles central power station may be 
noted from the accompanying illus- 
tration of the interior. The power-house 
covers an area of 1,315 square metres, of 
which the engine room occupies 401 
square metres and the boiler room 598 
square metres. 

The floor level of the engine room is 
four metres higher than the boiler room, 
the former being placed two metres 
higher than the ground level and the 
latter two metres below the outside level 
in order to facilitate the coal and water 
supply as well as the connections for the 
latter. 

In the engine and dynamo room there 
are installed three direct-connected units, 
the engines being of the horizontal tan- 
dem-compound type. ‘The steam gener- 
ating plant consists of four boilers, of 
which one is held in reserve. The coal is 
carried from the storage room to the 
boilers in automatic coal cars operating 
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power being used. The shafting of the 
repair shop is driven by a seventeen-horse- 
power motor from the 550-volt circuit, 
the speed of the motor being 760 revolu- 
tions per minute. 


Street Railway. 


constructed by the Société Anonyme de 
Chaudronnerie et Fonderie Liegeoizes 
and have a heating surface of 100 square 
metres and designed for a pressure of 


nine atmospheres. The boilers are 2.2 
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The smokestack is thirty-six metres 
high and 2.15 metres in diameter, the 
opening being 1.55 metres in diameter. 
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on a narrow-gauge track. The boiler 
room and engine room are lighted by 120 
incandescent lamps and eleven are lights, 
~ and the workshop is equipped with lathes, 
'rills and other machine tools, clectric 


The Galloway boilers operate at a steam 
pressure of 8.5 atmospheres with a nor- 
mal output of 1,500 kilogrammes of 
steam and a maximum of 2,250 kilo- 
grammes per hour. ‘The boilers were 


metres in diameter and 10.4 metres long. 
The two heating tubes are 825 milli- 
metres in diameter, and the dome has a 
diameter of 825 millimetres. Each boiler 
has eighteen Galloway tubes, and Siemens- 
Martin sheet iron is used, the bottom of 
the boiler being constructed of material 
twenty-two millimetres in thickness and 
the balance nineteen millimetres in thick- 
ness, while the fire-tube wall is fifteen 
millimetres thick and the dome wall four- 
teen millimetres, the bottom of the dome 
being of cast iron forty millimetres in 
thickness. 

The Green economizer has 288 tubes 
in three groups. Rain water is used for 
feeding the boilers in connection with the 
city waterworks and the “La Haye” coal 
mine drainage for condensation purposes. 
The feed water is heated to a temperature 
of eighty degrees Celsius, and pumped by 
two Worthington pumps, having each a 
capacity of eighteen cubic metres per 
hour, one being held in reserve. 

The engine equipment consists of three 
horizontal tandem-compound engines di- 
rectly coupled to direct-current, shunt- 
wound generators. The engines are 


_worked condensing and are supplied with 


Corliss-Bonjour valve gear. The engines 
were constructed by the Société Anonyme 
des Anciens Ateliers de Construction Van 
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den Kerchove of Ghent. The diameter of 
the high-pressure cylinder is 430 milli- 
metres and the low-pressure cylinder 
measures 740 millimetres in diameter, 
while the stroke of the engine is 1,000 
millimetres in length and the speed 120 
revolutions per minute. The steam jacket 
of the high-pressure cylinder is heated by 
fresh steam and the low-pressure cylinder 
by dry steam from the high-pressure cyl- 
inder. The air pumps are located below 
and are driven from the flywheel. 
engines each developed 320 horse-power 
at a pressure of eight atmospheres and 
fourteen per cent cut off and a useful 
output effect of eighty-six per cent, while 
550 horse-power is obtained with a 
twenty-eight-per-cent admission and 91.5 
per cent useful output effect. The steam 
consumption, with a normal pressure and 
320 indicated horse-power at normal 
speed, is 5,800 kilogrammes per hour 
with the injector water at fifteen degrees 
_ centigrade. 

The continuous-current generators are 
directly coupled to the steam engines by 
flexible couplings, and the dynamos are 
shunt wound, as they are used in connec- 
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minute, and the laminated iron armature 
core has 506 slots, in each of which there 
are two copper bars, of a cross-section of 
3.5 millimetres by 13 millimetres and 


' CHIMNEY AND CooLinac TOWER, ST. GILLES 


STATION, BRUSSELS, BELGIUM. 


5.5 millimetres by 15 millimetres. At an 
output of 250 kilowatts and normal speed 
the current developed by the armature is 
460 amperes. 

The commutator of this machine has 
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copper bars 620 kilogrammes and the 
commutator segments 320 kilogrammes, 
making a total weight for the armature 
of 8.8 tons or more than 17,000 pounds. 
These machines when supplied with 370, 
415 and 465 horse-power by the com- 
pound engines at normal full load and 
overload develop at a speed of 120 reyo- 
lutions and a pressure of 550 to 600 volts, 
250, 280 and 315 kilowatts and at full 
load (250 kilowatts), have an efficiency 
of ninety-two per cent. With half load 
the machine has an efficiency of eighty- 
seven per cent, and at two-thirds load an 
efficiency of ninety per cent. 

The total efficiency of the electrical 
and steam units of this plant from the 
indicated output at the steam cylinders 
to the terminals of the generators is 
eighty-three per cent at full load and 
eighty-one and eighty-seven per cent at 
two-thirds load and one-half load, re- 
spectively. 

Near the switchboard of this plant 
there is located a motor-generator set of 
twelve kilowatts capacity, for use as a 
booster in charging the storage batteries. 
The motor operates upon the 550-volt 
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tion with a storage battery plant. The 
pressure of these machines may be regu- 
lated by hand from 550 volts to 600 volts, 
and they are constructed to stand an over- 
load of twenty-five per cent for several 
hours, the normal capacity of each ma- 
chine being 250 kilowatts. The efficiency 
at full load is ninety-two per cent. The 
dynamos are of the Oerlikon multipolar 
type, the armature being 2,000 milli- 
metres in diameter and the core width 
400 millimetres. The machine has eight 
poles and operates at 120 revolutions per 


506 segments, the width being 130 milli- 
metres, while the diameter is 1,400 milli- 
metres and there are eight sets of brushes, 
four in each set. The field poles are of 
cast steel 380 millimetres in diameter, 
and each of the shunt-wound coils has 
1,500 turns of copper conductor, having 
a section 2.8 millimetres by 3.2 milli- 
metres. The total weight of the field 
magnets is 6,500 kilogrammes for the 
cast steel and 1,150 kilogrammes for the 
copper, while the armature laminated 
iron weighs 4,700 kilogrammes, the 


power circuit and has a capacity of four- 
teen horse-power, while the generator of 
the group, driven at a speed of 1,200 revo- 
lutions per minute, supplies a current of 
from 30 to 200 volts pressure, an insu- 
lated elating coupling being used in their 
direct connection. 

The front and rear of the switchboard 


at this plant, as well as the details of con- 


struction and connections, may be seen 
in the accompanying engravings. 

The accumulator installation is 2.6 
kilometres from the power-house, and 
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consists of 270 elements of a capacity of 
290 ampere-hours when discharged at a 
300-ampere rate. The voltage at the 
power-house is from 580 to 600 volte, 
while at the storage battery plant the 
pressure is regulated by the accumulators 
to from 540 to 550 volts. 

The electrically driven transfer table 
in the car barns has a capacity of twelve 
tons and is twelve metres long. It has a 
speed of operation of forty metres per 
minute when fully loaded. It is driven by 
a nine-horse-power electric motor having 
a speed of 750 revolutions per minute, 
which receives its current from the 550- 
volt circuit. The weight of the appara- 
tus complete is 14,000 pounds. 

The power-house is operated day and 
night, and the staff consists of nine men, 
including two engineers, two aesistant en- 
gineers and a chief engineer, as well as 
machinists and helpers. The total cost 
of the plant, excluding the building, was 
500,000 francs. 

-—-———_.@>> omua 
Revision of the National Electrical 
Code. 


A conference was held in New York, 
December 9 and 10, at which the rules 


and requirements of the National Board’ 


of Fire Underwriters for electrical wiring 
and apparatus were carefully considered. 
The conference was made up of advisory 
committees from the American Institute 
of Architects, the American Institute of 
Electrical Engineers, the American So- 
ciety of Mechanical Engineers, the Amer- 
ican Street Railway Association, the Fac- 
tory Mutual Fire Insurance Company, the 
National Association of Fire Engineers, 
National Electric Light Association, 
Underwriters’ National Electric Associa- 
tion, representing the National Board of 
Fire Underwriters, and the National Elec- 
trical Contractors’ Association. The 
whole ground was very thoroughly gone 
over, and although no radical changes 
were made in the code, some minor alter- 
ations were adopted. A number of these 
were suggested by the advisory committee 
from the National Electrical Contractors’ 
Association, which was called in for the 
first time at this conference. Official 
action in regard to rules for the regula- 
tion of the location and construction of 
extra high-pressure lines was, by requeat 
of the committee of the American Insti- 
tute of Electrical Engineers, deferred, as 
the committee stated that new evidence 
was being submitted and it had not had 
time to give the matter the consideration 
which it deserved. The opinion that has 
been e in many quarters, that the 
National Board of Fire Underwriters 
could have no jurisdiction in this matter, 
was not concurred in by the conference. 
It is stated that the new code will prob- 
ably be issued within the next six weeks. 
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Electrical 


Patents 


The General Electric Company has ob- 
tained control of two patents issued on 
rectifiers, devised by Mr. Harold W. Buck, 
of Schenectady, N. Y. The inventione re- 
late to methods of rectifying alternating 
currenta, and have for their objecte the 
attainment of such advantages as flow 
from a sparkless commutation of the alter- 
nating current. In rectifying alternating 
currents a commutator of well-known 
form is commonly employed, the function 
of which is to transpoæ the connections 
of the alternating-supply circuit with the 
work circuit as often as the current in the 
supply circuit changes sign, the result of 
which transposition is that the current in 
the work circuit is unidirectional, while 
that in the supply circuit is alternating. 
This transposition or commutation may 
take place in either of two ways. The 


METHOD OF RECTIFYING ALTERNATING 
CURRENT. 
supply circuit may either be wholly dis- 
connected from the work circuit and then 
connected thereto, with the terminals re- 
versed, or the commutation may take 
place by momentarily short-~ircuiting 
the supply circuit, as in the case where 
the commutator brueh or brushes overlap 
the segmente connected to the supply ter- 
minals. In the latter case, upon breaking 
the short-circuit by further rotation of 
the commutator, the supply terminals are 
connected in the reverse sense to the work 
circuit. In either of these cases, however, 
if the circuit be at all reactive, sparking 
will take place at the time of commuta- 
tion. In the case where the supply circuit 
is first broken before reversing its con- 
nections sparking will take place, even 
though the break be made at the preciee 
instant when the current passing has 
reached its zero value, and this because of 
the fact that the impressed electromotive 
force, being out of phase with the current, 
ig acting at the instant of break and 
causes the current to jump across the in- 
tervening space as soon as the terminals 
are separated, rather than paes the alter- 
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native path formed by the inductive work 
circuit. The action is similar in the case 
where the supply terminals are short- 
circuited before being reversed. Upon 
breaking this short-circuit, current will 
jump across the intervening space formed 
as the terminals are being separated, 
rather than overcome the impedance of the 


reactive work circuit. A rectifying-com- 


mutator of the character referred to will 
not operate sparklessly without adjunc- 
tive devices except in the case of small 
currents flowing in non-reactive circuits. 
It is the object of these inventions to do 
away with this objectionable sparking and 
to accomplish the same without either 
breaking the work circuit or short-circuit- 
ing the terminals of the supply circuit. 
In carrying out this object a plurality of 
equal and similar sources of alternating 
electromotive force is made use of, prefer- 
ably of such nature that the electromotive 
force of each source is in the same phase. 
One of these sources is first connected into 
the work circuit, and after operating until 
its electromotive force has passed through 
its predetermined range and becomes 
zero, another source, with its terminals 
reversed, is then connected into the work 
circuit in parallel with the first source. 
Upon the hypothesis that the work circuit 
is reactive the current in the source will 
not follow the impressed electromotive 
force, but will either lag behind or be 
advanced in phase with respect to the im- 
pressed electromotive force, so that when 
the impressed electromotive force becomes 
zero there will at that instant be a cur- 
rent flowing in the source of a value de- 
pending upon the amount of reactance. 
The second source of electromotive force 
is connected with the first in a direction 
such as to oppose a continuation of the 
flow of current in the first coil in ita 
original direction after its impressed 
electromotive force has changed sign. It 
should be remarked that the two sources 
of electromotive force, although in paral- 
lel when considered with respect to 
the work circuit, are in series when 
considered with respect to each other. 
If the circuit of the first source be 
interrupted within the interval occurring 
between the instant when its impressed 
electromotive force becomes zero and 
when its current becomes zero, an in- 
duced electromotive force in the same di- 
rection as the current will be produced 
of a value roughly proportional to the 
value of the current. Within the in- 
terval mentioned the current of the first 
source decreases to zero, while the im- 
pressed electromotive force of the second 
source increases from zero. A point may 
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therefore be found where the induced elec- 
tromotive force, due to disconnecting the 
source at the value which its current then 
has, is exactiy equal and opposed to the 
resultant of the impressed electromotive 
forces of the sources, or, in other words, 
to the impressed electromotive force in 
the local circuit. If at this instant the 
terminals of the first source be discon- 
nected no sparking will take place, be- 
cause of the balanced electromotive forces 
then existing. Acting on the principle 
outlined, the inventions consist in con- 
necting one source of electromotive force 
to the work circuit before another source 
is disconnected therefrom and causing 
the disconnection to take place at an in- 
stant such that the electromotive force 
due to disconnecting the source is ap- 
proximately equal to the impressed elec- 
tromotive force in the local circuit. 
Messrs. Edward Weston, of Newark, 
and Adelbert O. Benecke, of Vailsburg, 
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RECORDING ELECTRICA MEASURING INSTRU- 
MENTE. 


N. J., have obtained two patents on re- 
cording electrical measuring instruments, 
which are direct improvements upon in- 
struments patented by Mr. Weston in 
1893. The first invention has for its ob- 
jects, first, to provide means whereby an 
increased range of record may be effected, 
and in such manner as to make a perma- 
nent record of relatively small changes 
either of differences of potential or of 
current flow or of the work being done in 
an electrical circuit, according to the type 
of instrument employed; second, to pro- 
vide novel means whereby the recording 
stylus may be driven by a rotary mọvable 
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armature capable of making either a frac- 
tional part of a revolution or a number of 
revolutions in either direction and in such 
manner as to give to said stylus wide 
ranges of movement over the record- 
receiving surface or sheet; third, to pro- 
vide a power-driven recording mechanism 
in connection with instruments like those 
disclosed in the before-mentioned patents 


in which the record shall be placed upon 


a record sheet or surface on rectangular 
coordinate lines and in such manner that 
the əpaced coordinates of the record as 
to time and as to quantity or potential or 
the work done shall bear a definite or 
fixed relation to each other; fourth, to 
combine with motor-driven part of the 
recording instrument a dampening de- 
vice, which will instantly check the move- 
ment of the rotary part thereof, and hence 
the movement of the stylus when the pro- 
pelling part is disconnected from the 
working source which drives it; fifth, to 
provide an armature core for the arma- 
ture that drives the recording stylus 
which shall be of such a nature as to start 
and stop instantaneously on connecting or 
disconnecting the working current through 
or from the coils thereof, thus making 
the instrument far more accurate in its 
recording function than was possible with 
the instruments disclosed in the before- 
mentioned patents. In each of the origi- 
nal instruments there is a vibrating re- 
cording arm which carries a stylus or 
pointer at its free end, said stylus being 
adapted to move over a record divided 
into coordinate lines indicating hours and 
amperes or volts, according to the type of 
instrument used. With such an instru- 
ment, however, it became necessary to 
vary the relation of the coordinate lines 
of the record representing amperes or 
volts in order to compensate for the an- 
gular variation of the recording stylus at 
the extreme limits of its movement. The 
present improvements are designed to 
overcome these objections and to provide 
an clectrically controlled recording in- 
strument which shall give accurate 
records of differences of potential or 
changes of current or the rate of doing 
work in a system of electrical energy and 
of the time when such changes took place. 
In the second case the invention has for 
its object to provide an electrically con- 
trolled instrument adapted to be used 
with a measuring instrument, the mov- 
able part of which is controlled by a vari- 
able force, as the tension or torsion of a 
spring, and ın such manner that the in- 
dex needle of the instrument shall always 
be caused to return to a definite starting 
point, as the zero point, after any change 
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has been imparted to it by the force to be 
measured. Such instruments have a very 
extensive use in the arte in connection 
with instruments of precision—such as 
electrical measuring instruments, barom- 
eters or instruments generally—the mov- 
able parts of which are controlled by the 
application of a continued torsional force. 

Mr. Russell Spaulding, of New York 
city, has patented a proccss of forming 
conducting cables. He first forms a core 


. from a plurality of fine wires. This is ac- 


complished by braiding the cores about a 
former or mandrel, so that they shall be 


Process OF ForMING ConDUCTING CABLES. 
hollow and approximately circular in 
cross-section. After the tubular core is 
obtained, it is flattened to give it approxi- 
mately a rectangular shape in cross- 
section. The core in its flattened condi- 
tion is then run through a suitable ap- 
paratus to apply insulating covering, 
preferably the usual rubber composition. 
A single conductor may be placed in a 
cable of this construction or a plurality 
may be included in a single insulation, 
being insulated from one another by in- 
termediate partitions or walls. 

Mr. William H. Northall, of Elwood, 
Ind., has devised an improvement in mag- 
net coils which are subjected to prolonged 
external heat, in which he employs gs- 
bestos as the insulating covering for the 
wire, this asbestos being formed into a 
string of twine. This is preferably 
formed of a plurality of strands, but as 
the material is of short tender fibre, a 
long fibre-holder or binder is used con- 


MAGNETIC COILS FOR PROLONGED EXTERNAL 
HEAT. 


sisting of strands of linen or other suit- 
able thread, which has either incorporated 
with it or wrapped about it the central 
core of asbestos fibre, the threads, how- 
ever, forming but a very small percentage 
of the total insulation. A coil constructed 
in this manner is claimed to be fire and 
heat-proof, and that tests have proven 
that an arc lamp coil constructed in this 
manner may be used indefinitely without 
charring and without short-circuiting. 
The entire coil may also be brought to a 
red heat withaut causing short-circuiting, 
for the reason that the vegetable fibre, 
though charred, forms so small a percent- 
age of the total as not to interfere with 
the insulation. 
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Commutation. 
In this article Mr. H. St. H. Mawdsley 
describes a now type of pole-piece which 
has been found to give excellent results 


in commutating heavy currents. When 


first designed two wrought-iron straps 
were bolted to the magnets at the leading 
pole-tips and carried around to the trail- 
ing tips so as to form small pole» at the 
neutral planes. The armature had, be- 
tween the main core and the commutator, 
a narrow core over which the armature 
windings were carried. This part of the 
armature revolved in the field set up by 
the two straps just mentioned. When the 
leading tip was strengthened by cross- 
magnetization, due to the armature wind- 
ing, these straps led around part of the 
field set up and produced an efficient com- 
mutating field at the neutral points. This 
field, of course, varied in intensity with 
the load on the machine. The device 
was found to operate successfully, but the 
method of applying it was undesirable. 
A modification of this was designed by 
Mr. J. W. Burleigh. In this the auxiliary 
core is done away with, and the pole- 
piece is made wider than the armature 
core, having practically a projecting band 
cast with the pole-shoe, starting from the 
leading tip and curving away from the 
armature and around the pole, and ap- 
proaching the armature again just be- 
yond the trailing tip. This construction 
calls for no alterations in the armature 
design, and has been found to give ex- 
cellent resulte.—Electrical Review (Lon- 
don), December 5. 


£ 
Care of Dynamos and Motors. 


In this article Mr. F. J. A. Matthews 
discusses the attention which should be 
given to electrical machinery, particularly 
that installed in factories. The chief 
causes of breakdown are oil and dirt, the 
former by creeping over the insulation 
and allowing dust to collect, finally may 
cause a ground, or it may penetrate the 
windings and ultimately cause a burn out. 
Dust may be kept out by using an en- 
closed tyne of motor, but there is always 
present copper dust from the commu- 
tators, and the machine should be taken 
down occasionally that this may be wiped 
off. The importance of the proper ad- 
justment of the brushes is emphasized 
and instructions given for the proper care 
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of the commutator. The following causes 
should be looked for when a flat bar is 
found: Badly made joints in the belt, or 
vibrations of the machine due to insecure 
foundation; incorrect position of the 
brushes; loosely built commutators are 
very subject to flats. Protruding mica 
may start this trouble. Unequal hardness 
of individual bars, or a broken or imper- 
fect joint in any armature coil will be 
sufficient to cause a flat. Although elec- 
trical machinery is more or less delicate, 
the services of an experienced electrician 
are not required in its care.—Mechanical 
Engineer (London), November 22. 
f 


Siemens Installations for the Purifica- 
tion of Water by Ozone at Weisbaden- 
Schierstein and Paderborn. 


Last August the ozone purification 
works of Wiesbaden-Schierstcin were put 
into actual operation. These are the first 
waterworks in Germany where ozonized 
air is used as a sterilizing and oxidizing 
agent in practical application. Dr. G. 
Erlwein here describes the installation, 
which was put in by the electrochemical 
department of the firm of Siemens & 
Halske. The plant is capable of hand- 
ling a maximuin delivery of 250 cubic 
metres of water per hour, yet the greatest 
demand at any time is not more than 
$25 cubic metres, so that a reserve of 100 
per cent is provided. The plant is divided 
into two parts, cach of which contains its 
own mechanical equipment, ozone appa- 
ratus and towers. To increase the re- 
hability of the plant, cach machine equip- 
ment can furnish current for the other 
section by simple manipulation of 
switches. Moreover, the ozonized air of 
each half can be supplied to either set of 
towers. The mechanical equipment con- 
sists of portable boilers and engines, driv- 
ing continuous-current and alternating- 
current dynamos. The first drive molors 
for the deep well pumps, and the second 
furnish current for the transformers. 
These transform current from 180 volts 
to 8,000 volts for the ozone apparatus, 
from which the ozonized air is forced into 
the towers. Here the ozone, rising up 
through the tower, comes in contact with 
the water which trickles down through 
gravel and collects in a basin at the 
bottom, from whence it is forced into the 
high-pressure reservoir. The plant is 


divided by walls into three parts—the 
machinery hall, the ozone and transformer 
rooms, and the room for the sterilizing 
towers. In the machine hall are two 
sixty-horse-power Wolff portable boilers 


driving two continuous-current and two 


alternating-current machines. Here are 
also two centrifugal pumps, motor-driven, 
and two blowers for the air. The ozone 


apparatus is contained in the first floor 


of a two-story section. This contains 
forty-eight ozone apparatuses, divided 


Into two sets. This apparatus is of the 


Siemens type and consists of three com- 
partments. Air is forced into the lower 
and passes through the ozonizing tubes 
to the upper, and thence to the towers. 
In the central compartment water is cir- 
culated for cooling. The sterilizing room 
contains eight towers, four on each 
side. These are of masonry work. 
One of each set is held in reserve. 
These towers are about four metres high 
and filled with gravel for two metres. 
Water is sprayed in at the top and 
trickles down through the gravel. An 
automatic valve cuts off the supply when- 
ever the electrical current is broken or 
the air supplv is interrupted. It is stated 
that the cost of operation is 0.4 cent per 
cubic metre of water. Of this 0.1 cent 
is chargeable to the ozonizing process. 
This does not include interest or depre- 
ciation. The plant at Paderborn is similar 
to that just described, with the addition 
of a cascade chamber down which the 
purified water flows in order that it may 
be freed from ozone.—Zettschrift fiir 
Electrochemte (Breslau), November 27. 


A 
High-Speed Electrical Generating Plant. 


At a recent meeting of the British In- 
stitution of Civil Engineers, Mr. T. H. 
Minshall read a paper on “High-Speed 
Electrical Generating Plant,’ which is 
abstracted in this article. The paper was 
written with the object of comparing the 
relative advantages of high and low-speed 
combinations. The first part dealt with 
the relative adaptability of the two types. 
The causes which limit the increase of | 
speed in engines and dynamos were 
first considered and the various types 
of valve gear then discussed. Vibra- 
tion and means by which it has been 
overcome were touched upon. The author 
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showed that the speed of continuous- 
current combinations was limited by that 
of the generator, and the various diffi- 
culties connected with this problem were 
discussed. The speed of alternating- 
current combinations is, in general, 
limited by that of the engine. Tables 
were added, giving the comparative costs 
of high and low-speed electrical ma- 
chinery in actual practice. The second 
part of the paper dealt with the relative 
efficiency of the two types of plant. Brake 
tests of engines are generally unsatisfac- 
tory, and the combined plant efficiency 
should be considered. This subject was 
considered at length and the effects of 
various details of design were shown. The 
third section of the paper dealt with the 
cost of maintenance, the figures dealing 
with the repairs and attention necessary 
in various stations being given. Finally, 
the author considered the capital cost of 
the bearing which the-load-factor had 
upon the latter. A table was given 
showing the estimated cost of four power- 
houses, two of high-speed and two of low- 
spoed machinery. The probable cost af 
production per Board of Trade unit gen- 
crated. with different prices of fuel and 
different load-factors was given, from 
which it was shown that the load-factor 
was by far the most important clement in 
the determination of the type of machinery 
to be used.—Engineering (London), De- 
cember 5. | 
# 
The Theory of the Gas Mantle. 

This article is a critical discussion by 
Mr. M. Solomon of the various theorics 
which have been put forward of late to 
explain the high luminous efficiency of 
the Welsbach mantle. The simplest ex- 
planation is that put forward by Mr. J. 
Swinburne, which regards the mantle’s 
luminosity as an ordinary high-tempera- 
ture effect, and not at all due to selective 
emissivity. In this theory it is held that 
the temperature of the mantle is very 
nearly that of the Bunsen flame. The 
weak point of this theory arises from the 
fact that only poor radiators will ap- 
proach the temperature of the flame, but 
these will have a poor light efficiency. 
Thus thoria will reach a high tempera- 
ture but will give out little light, while 
ceria will radiate energy so rapidly that it 
will not approach the flame’s temperature. 
To secure good light efficiency it is then 
necessary to add sufficient ceria to the 
thoria to increase the emissivity in order 
to get a good quantity of radiated 
energy, taking care not to lower the tem- 
perature unduly. La Chatelier and 
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Nernst reach the same final result as 
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Swinburne—namely, that the mantle is 
bright because it more nearly approaches 
the temperature of the flame than any 
other body similarly placed, but their ex- 
periments lead them to conclude that the 
emissivity of the mantle is poor in the 
region of the red rays. Hence, little en- 
ergy is lost in non-luminous radiations. 
Bunte claims that it is unnecessary to 
assume selective emissivity and holds that 
the mantle is at a higher temperature 
than the flame. His view, which is sup- 
ported by experiments, is that the catalytic 
action of the ceria, which oscillates be- 
tween a high and low state of oxidation, 
increases the rate of combustion at the 
mantle’s surface, and so raises the tem- 
perature. The thoria is necessary, ac- 
cording to Killing, to give a large surface 
over which this action takes place. The 
accuracy of these hypotheses has been 
tested bv White, Russell and Traver, who, 
by the use of small thermocouples, have 
made relative determinations of tem- 
perature. Their results indicate that the 
mantle is at a temperature of about 100 
degrees centigrade below that of the 
flame. A mantle containing 100 per 
cent of thoria, gave about one-tenth 
of the luminous output of that 
of a mantle containing ninety-nine 
and one-half per cent thoria and one- 
half per cent ceria, although the latter 
was at a temperature forty degrees less 
than the former. These experiments in- 
dicate that the efficiency of these mantles 
is a specific function of the material, more 
than of temperature. Professor Arm- 
strong thinks that the luminous efficiency 
is due to an oscillatory chemical change 
at the surface of the mantle; that there 
is an alternating oxidation and reduction 
taking place several million times a sec- 
ond, and molecular shocks are produced 
which give rise to luminous oscillations 
of the ether, and the bodies become in- 
candescent. The author comes to the con- 
clusion that the most satisfactory ex- 
planation is that the high luminosity is 
due to a combination of the good radiat- 
ing power, the high temperature, and the 
selective emissivity of the mantle. In 
other words, that all of these effects are 
present.—Nature (London), November 27. 
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A European 30,000-Volt, Three-Phase 
Power Transmission. 


For the past two years the high-tension 
plant between Hochfelden and Oerlikon, 
built by the Oerlikon works, has been 
operated at 30,000 volts. The total aver- 
age energy is supplied by two central sta- 
tions, one at Hochfelden and one at 
Glattfelden, working in parallel, and 
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amounts to 550 kilovolt-amperes. Each 
generator works on a three-phase trans- 
former, and the ratio of conversion is 
1 to 154. Under normal working condi- 


tions, two alternators and two tranaform- 
ers of the oil type are used. The high- 
pressure winding of one transformer is 
star-connected, and the coils of each 
phase of the second transformer are in 
series with the coils of the first trans- 
former. The line is protected by three 
seta of lightning arrestere of the Siemens 
horn type, situated at the beginning, mid- 
dle and end of the line. The line is 
struck by lightning on an average of fifty 
times per annum, but no breakdown or 
serious damage haa been recorded. An 
automatic regulator of the Thury pattern 
holds the voltage constant by changing 
the exciter current. The regulation is 
sensitive, holding the voltage within four 
per cent during ten seconds, although 
about 200 induction motors are operating 
in the different shops. Before working at 
30,000 volts, very complete tests of the 
plant and line were made to ascertain how 
the charging currents affected the cur- 
rent and pressure conditions of the plant. 
Three distinct tests were made. Two 
transformers of the primary station with- 
out the line were switched on to the ma- 
chines; then the line without the step- 
down transformers was thrown on, and 
finally the four transformers at the sub- 
station were added. For each test the 
voltage of the generator was varied from 
30 to 116 volts, and the changes in gen- 
erator current, line current, power out- 
put and power-factor were noted. Further, 
at the receiving end, the line current and 
secondary voltage, current, output and 
power-factor were noted. These figures 
show that the losses due to transformers 
and lines increase rapidly with increasing 
pressure. The charging current of the 
line was found to correspond very nearly 
to the value calculated from the capacity of 
the circuit. Some interesting figures were 
obtained, showing the effect of the nega- 
tive difference in phase between the charg- 
ing current and pressure. These show a 
rise of voltage in step-up transformers, due 
to this cause, of about twelve per cent. 
The efficiency determinations show a sav- 
ing in transmission losses of about twenty- 
four kilowatts when operating at 30,000 
volts, over that when operating at 15,000 
volts. These tests showed a surprising 
unbalancing of the three phases, which 
was detected by driving a symmetrically 
wound induction motor, running light, 
from the line. Under these conditions, 
one phase of the motor was absorbing 
two-thirds of the total power, the second 
phase the remaining one-third, while the 
third phase was acting slightly as a gen- 
erator. This unbalancing was found to 
be due to the arrangement of the line, the 
wires being pfaced at the three corners of 
a right-angle triangle. On changing this 
disposition of the wires, the absorption of 
watts per phase was much more nearly 
equal. A long series of tests was made, 
which showed a positive relation between 
line losses and conditions of weather.— 
Ilectrician (London), December 5. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


The Koerting Gas Engine. 

The recent developments which have 
taken place in the utilization of waste 
gases from blast furnaces in gas engines 
have given a great impetus to the use of 
this apparatus for station work. In the 
accompanying illustrations are shown two 
views of the Koerting gas engine, which 
is the result of tests and experiments ex- 
tending over a period of almost five years. 
The engine is of the double-acting two- 
cycle type, and the operation is as follows: 

The engine is double-acting like a 
steam engine, hence the head end and the 
crank end of the power cylinder are simi- 


APPARATUS. 


mixture necessary for perfect combustion 
and introduces the same to the working 
cylinder. The compression spaces of the 
pumps are divided so that the crank ends 
of the air pump and the gas pump dis- 
charge into the crank ends of the power 
cylinder, and the head ends of the pumps 
discharge into the head end of the power 
cylinder. By the pumps the gas and 
water are compressed to about nine 
pounds per square inch. 

Referring to Fig. 1 the piston is at the 
outer dead point, and the exhaust ports 
are exposed toward the opposite or head 
end of the engine. The instant the piston 


ture outside of the working cylinder. By 
suitable construction of the admission de- 
vice, the mingling of the air first intro- 
duced with the burned residue gases or 
with the succeeding charge of the com- 
bustible mixture is adequately avoided. 
For the same reason loss of mixture 
through the exhaust porte, which are open 
during this period, is effectively pre- 
vented. 

Shortly after the exhaust ports are 
again covered by the receding piston, the 
air and gas pump pistone also arrive at 
their dead point position, and the supply 
of mixture is interrupted. The inlet 
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lar, the admission valves being located 
in the valve boxes, which are bolted to 
the cylinder heads. There are no exhaust 
valves required, as the products of com- 
bustion escape through slots or ports 
cast in the middle of the cylinder, from 
where the exhaust pipe leads. These 
slots are covered by the motor piston 
itself. For this purpose, the piston is 
made very long and is packed at each end 
by the auxiliary self-closing spring rings. 

The combustible mixture is admitted 
through two double-acting auxiliary 
pumps, one for gas, the other for air. 
These pumps are so proportioned that 
their combined action secures the proper 


begins to uncover the exhaust ports, the 
pressure of the residual products of com- 
bustion in the cylinder drops rapidly to 
that of the atmosphere. When this has 
taken place, the inlet valve is opened and 
the fresh charge admitted bv the pumps. 
The valve gear of this'is so designed that 
air only is supplied first, to separate the 
burned gases from the succeeding mix- 
ture, and afterward gas and air, mixed 
in proper proportions. The combustible 
mixture of gas and air is produced only 
at the inlet to the cylinder. There is no 
storing of it, and this represents a very 
considerable advantage over engines that 
keep more or less of the combustible mix- 


valve closes, and the charge is com- 
pressed in the cylinder in the usual 
method until, at the dead point of the 
stroke, ignition takes place. At the next 
movement of the main piston, the ignited 
charge exerts its driving power by ex- 
panding until just before arriving at the 
other dead points, when the piston un- 
covers the exhaust ports again and allows 
the consumed charge to be blown out. 
On the opposite end of the piston the 
same operation takes place. 

In order to secure the separating layer 
of air between the hot consumed gases and 
the fresh charge, the gas pump is so con- 
structed that no gas is delivered until 
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after a certain point in its compression 
stroke. The pump is provided with pis- 
ton valves, with the valve gear so ar- 
ranged that its maximum capacity can 
not exceed fifty to sixty per cent of its 
total displacement. After the pump has 
completed the suction stroke, the gas suc- 
tion port is left open during a portion of 
the succeeding (compression) stroke, so 
that the gas can return without increase 
in pressure until the suction port is 
closed, when the gas is compressed and 
passed out through the compression port. 
The amount of gas thus furnished cor- 
responds to the maximum power of the 
engine. 

Regulation of the power is effected as 
follows: When the load on the engine is 
reduced, the gas pump again begins to 
furnish gas at a correspondingly later 
period, thus discharging a diminished 
quantity of gas into the working cylinder. 
This is accomplished either by the valve 
gear of the pump, and controlled by the 
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mitting the compressed air at front and 
back ends of the cylinder. ‘This piston 
valve is operated from the cam shaft by 
an eccentric which can be thrown in or 
out of gear like a clutch. 

The power cylinder and piston are 
cooled by circulating water, which, in the 
case of the piston, enters the tube carried 
through the cross-head pin and hollow 
piston rod, and returns the same way, but 
on the outside of the tube. The stuffing 
boxes in the cylinder heads are sur- 
rounded by water. The cylinder walls 
are also cooled throughout, except at the 
middle, where the exhaust slots are 
placed. 

This engine is built by the De la Vergne 
Refrigerating Machine Company, New 
York city, sole licensee for the United 
States. , 


New Insulating Socket Lining. 


The Marshall-Sanders Company, Bos- 
ton, Mass., has recently brought out a 


governor, or by a by-pass located between 
each pump end and respective compression 
channel which leads to the inlet valve on 
the main cylinder. The throttling de- 
vice in this by-pass is also under the con- 
trol of the governor. 

For ignition there are provided two 
spark coils at each end of the power cylin- 
der. These are operated by a separate 
shaft driven by spur gearing from the 
cam shaft. The gear on the igniter shaft 
is not fast, being connected with a sleeve 
having a feather which is set spirally 
around the shaft so that by a sliding 
movement of the wheel the igniter shaft 
may be set behind or in advance of the 
cam shaft. Thus, the time of ignition 
can be changed during the running of the 
engine to suit whichever kind of gas is 
being used. 

The engine is started with compressed 
air. Engines to which a blowing cylinder 
is attached are started with air under 150 
pounds pressure; those without such 
cylinders require from 90 to 120 pounds 
per square inch. 

A piston valve is provided for ad- 


new insulation for lining sockets which is 
made from a special elastic fibre by a 
patented process which makes the lining 
expansible so that it can readily be forced 
into the socket shell by the fingers, and 
as easily removed; but it exerts sufficient 
friction against the shell so that it can 


250-VoLt Epison KEY Socnet with ELASTIC 
FIBRE LINING. 


not be shaken or dropped out, thus ac- 
complishing the desired results in a work- 
manlike and entirely satisfactory way. 
The company reports a remarkable en- 
quiry and many large orders for its well- 
known sockets with this style of lining, 
which is furnished without extra charge. 
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The B. & B. Commutator Truing 

Device. 

A uniformly smooth commutator sur- 
face, concentric with the axis of revolu- 
tion, is the prime requirement of efficient 


Fig. 1.—LARGE SIZE COMMUTATOR TRUING 
DEVICE. 


operation of any machine having a com- 
mutator. This is assured only by con- 
stant attention and the frequent use of 
some form of commutator truing device. 
While many causes may be enumerated 
for commutator troubles, the fact remains 
that the efficiency and durability of the 
machine are in direct proportion to the 
good condition of the commutator. The 
greater part of the users of direct-current 
apparatus has not at hand facilities for 
properly turning down commutators, and 


Fie. 2.—SMALL SIZE COMMUTATOR TRUING 
DEVICE. 


in many cases where such facilities are 
possessed, it is necessary to remove the 
armature of a large machine and mount 
it in a lathe in the machine shop, causing 
a loss of the use of the machine, which 
contingency is to be avoided if possible. 

To supply the demand for some con- 
venient device for truing commutators 
which could be easily adapted to all sizes 
and makes of machines, without the re- 
moval of the armature, the Fort Wayne 
Electrice Works some years ago developed 
the B. & B. device. This has since been 
adopted by a large number of street rail- 
way repair shops, central stations and ma- 
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chine shops in general, giving very satis- 


factory service wherever ite adaptations’ 


are realized. 


Figs. 1 and 2 show the complete as- 
sembly of two sizes of the device, with 
accessories for adapting them to various 
uses. In order that the many ways in 
which the device can be used may be ap- 
preciated by central station and repair 
men, photographs of this attachment, as 
adapted to machines of Fort Wayne man- 
ufacture, have been made, and are shown 
in the accommanying illustratione. 

The complete device is very simple, 
compact and rigidly constructed, and has 
the capaeity of a large lathe, and as ordi- 
narily used can be operated by one person 
alone. A perfectly true commutator, with 
periphery concentric with the shaft, is a 
certainty with the use of the device, since 
it is mounted on the shaft bearings proper 
and the tool is applied to the commutator 
face while the shaft revolves in its own 
bearings. By means of a knurled adjust- 
ing screw, the tool may be set to make 
the proper depth of cut. The armature 
may be revolved by hand by means of the 
handle on the pulley, or at a slow rate 
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Fig. 8.—Deviıce MOUNTED ON BEARING PEDES- 
TAL OF A 37.5-KILOWATT ALTERNATOR. 


of speed by means of the driving belt, 
which should be loosened up for this pur- 
pose. The feeding screw is actuated by 
a bent steel rod or detent clamped to the 
shaft, which engages a star-wheel on the 
feed rod as the shaft revolves, and re- 
quires no attention after the first adjust- 
ment, or the star-wheel may be fed by 
hand, as is sometimes desirable. - After 
the tool has traveled across the com- 
mutator face, leaving a true surface, and 
the device is removed, the fittings should 
be replaced and the machine driven at 
ordinary running speed, the tool marks 
being removed with a piece of ordinary 
grindstone, cut to convenient size and 
shape. The surface should then be 
finished with fine sandpaper. 

Fig. 3 shows a large device mounted on 
the ‘bearing pedestal of a 37.5-kilowatt 
alternator in place of the upper half of 
the bearing, which has been removed. The 
star-wheel on the feeding spindle may be 
turned by hand as the armature is re- 
volved, causing the tool to travel across 
the commutator face at a uniform rate. 
This application of the device is typical 
of the great majority of cases where its 
use is so convenient. The device is sta- 
tionary and attached to the frame of the 
machine, while the armature is revolved 
in its own bearings, thus producing a true, 
concentric commutator surface. 


ELECTRICAL REVIEW 


Another application of the large de- 
vice to a machine, simply by the removal 
of the bearing cap, is shown in Fig. 4, 
where it is mounted on bolsters on the 
bearing pedestal of a 150-kilowatt ma- 
In this case, however, it is neces- 


chine. 


Fia. 4.—DEvIcE MOUNTED ON BOLSTERS ON 


BEARING PEDESTAL oF a _ 150-KILOWATT 
MACHINE. 


sary to turn the feeding wheel by hand, 


as the shaft does not extend beyond the 


bearing to permit the use of the clamp. 
In fact, this method of feeding has been 
found more satisfactory in most cases 


than star-wheel feeding, especially for 
large machines. 


Another very satisfactory adaptation of 


this device with an entirely different type 
of machine is to move the armature far 
enough to one side to uncover sufficient 
of the shaft to mount the clamps directly 
on the shaft. The main clamp, on which 
the carrying post is mounted, is adjusted 
to fit closely, without binding, on the 
shaft, while the small clamp carrying the 
detent finger is firmly secured to the shaft 
and revolves with it. In this case the 
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Fie. 5.—DEVICE MOUNTED ON ARMATURE 
SHAFT. 


armature shaft is revolved in its own 
bearings and serves as a bearing for the 
clamp carrying the tool, thus securing 
perfectly true and concentric alignment. 
This adaptation is very desirable for use 
with the No. 9A “Wood” are generator. 

In many cases where ample time is 
available, and where space is insufficient 
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to mount the device directly in the frame 
of a machine, it may be used as shown in 
Fig. 5. The clamps are adjusted so as 
to allow the main clamp and the support- 
ing post to move freely around the shaft, 
but the small clamp carrying the detent 
finger is firmly secured to the shaft. In 
this case, however, the armature, instead 
of turning, is stationary and supported 
high enough from the floor to allow the 
device to revolve about the commutator 
with the armature shaft as a bearing. | 

Fig. 6 illustrates the device mounted 
for turning down a small commutator. 
The method, as described with Fig. 5, 
is employed in this case, but in order to 
adapt the device to the small shaft, both 
sets of clamps are reversed, giving a three- 
point instead of a four-point contact. In 
this way, the dvice may be used on the 
smallest shafts. 

The B. & B. commutator truing device 
is made in two sizes only. The smaller 
size is designed for use only by mounting 
directly on the armature shaft or on a 


Fia, 6.—Turnina Down CoMMUTATOR OF 
SMALL ARMATURE. 


certain size of bearing pedestal. The 
larger size can be mounted on the bearing 
pedestal or on some solid support beside 
the machine. By the proper combination 
of the bolsters with the various openings 
in the base of the device, this size may be 
used mounted on the bearing pedestal of 
most machines from 15 to 200 kilowatts 
capacity. For larger machines, it may 
be mounted on some solid support bolted 
to the frame or base of the machine, or to 
the floor, a little study revealing an al- 
most universal use for the apparatus. 

In the small size, the tool has a range 
of motion from two inches to twelve 
inches perpendicular to the centre of 
the line of shaft and six inches parallel 
with the shaft. When used mounted on 
the shaft, commutators under twenty- 
four inches in diameter, and with less 
than six-inch face, including flange, may 
be trued by this device. 

The large-size device can be mounted 
on any pedestal having bearing cap-bolt 
holes more than four inches, and les 
than fifteen inches, apart. The tool m 
this case has a horizontal travel of twenty- 
one inches, beginning three inches from 
the inside bolt hole on pedestal, and a 
vertical motion of fourteen inches, begin- 
ning four inches from centre of shaft 
without bolster, and eix inches from 
centre of shaft with bolster. 
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Electrical Semaphore Signals. 
Not alone in the United States, but 
abroad, we are being constantly confronted 
with descriptive articles on electrical sig- 
naling apparatus for railway practice 


Fic. 1.—Moror, WITH ComMUTATOR SHIELD. 


which possess characteristics of more or 
lesa value, both from a theoretical and 
practical point of view. While numerous 
systems for the safeguarding of rail 
traffic have been worked out on paper, the 
practicability of such a system is only 
demonstrated after a considerable period 
of usefulness. Although many systems 
which require the use of connecting wires 
for transmitting the current necessary to 
operate the switching and signaling ap- 
paratus have been devised, an apparatus 
which uses a system that eliminates line 
wires between home and distant block 
signals on double-track work is of de- 
served popularity. . 

The Union Switch and Signal Com- 
pany, of Swisavale, Pa., has had in oper- 
ation for some time a polarized rail cir- 
cuit, consisting of an electrical semaphore 
apparatus which is entirely under auto- 
matic control. Referring to the illustra- 
tions, Fig. 2 shows the internal and ex- 
ternal connections peculiar to the control 
of this company’s electrical semaphore by 
a polarized rail circuit. Each track cir- 
cuit includes the magnets of a relay hav- 
ing a “neutral” and a “polar” armature, 
which control, respectively, the home and 
distant arms of the signal, marking the 
entrance of the block whose rails form 
the track circuit. Normally, when all 
blocks are unoccupied and when all 
switches thrown are properly set for 
main-line traffic, signals indicate the fact 
by displaying safety. The movement of 
a switch from the main line, or the pres- 
ence of a train within a block, short-cir- 
cuits the relay and, thus depriving it of 
current energy, causes the neutral arma- 
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ture to drop and to open the circuit sig- 
nals, which immediately assume a bori- 
zontal position by gravity. 

Each home signal is fitted with a pole- 
changing device which, as the signal 
moves to danger, changes the 
direction of the current in the 
track circuit preceding it and 
causes the polar armature of 
the relay at the other end of 
that circuit to shift and open 
the circuit of the distant sig- 
nal there located, whereupon 
this signal assumes the caution 
position. 

In the non-polarized system, 
two line wires are required be- 
tween each home and its dis- 
tant signal for the control of 
the latter by the former, the 
rails of the block section con- 
trolling the home signals only 
by non-polarized relays and 
track circuits of constant-cur- 
rent direction. 
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lay, causes an instantaneous release and 
return of the neutral armature also. The 
momentary interruption of the home sig- 
nal circuit thus produced would cause it, 
from the nature of the mechanism hold- 
ing the signal at safety, to assume danger 
were it controlled directly by the neutral 
armature of this relay. Instead, the home 
signal is controlled by means of an inter- 
mediate relay of special design, having 
sufficient self-induction to cause a slow 
release of its armature when the current 
controlling it is interrupted. This inter- 
ruption occurs for a fraction of a second 
only, during the reversal of current in the 
track circuit, and therefore has no effect 
upon the home signal. 

While sixteen cells of caustic potash 
battery are recommended for operating 
and controlling this signal, this amount 
of battery may be decreased by modifying 
the motor and magnet windings to corre- 
spond with the requirements of a smaller 


number. However, it is not advisable to 
rg 
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Fic. 2.—INTERNAL AND EXTERNAL CONNECTIONS OF POLARIZED RELAY CIRCUIT. 


The reversal of the track circuit in the 
polarized system, besides causing the 
shifting of the polar armature of the re- 


use less than sixteen cells, because 
primary batteries of the type employed 
develop in service a higher rate of effi- 
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ciency under a moderate than under a 
heavy discharge. The greater the num- 
ber of cells employed, the less the dis- 
charge required for a given amount of 
work performed in a fixed time. Again, 
in inclement weather, and particularly 
during the winter, batteries are subjected 
to low temperatures, and there is also the 
probability of imperfect contact of the 
motor brushes with the commutators, 
which renders a high voltage desirable. 
The following data have been prepared 
by the company in relation to the energy 
consumed by a two-arm signal operated 
upon the normally clear principle. When 
in the clear position, the magnets of the 
signal slots and that of the slow-releasing 
relay, all of which are normally in parallel 
circuit with the battery, entail a total 
current discharge of about 0.016 ampere. 
The current drawn from these cells dur- 
ing motor operation is slightly under two 
amperes, allowing for the initial discharge 
occurring at the instant the motor starts, 
and before its counter-electromotive force 
has developed. Were the batteries em- 


ployed for the purpose of holding the sig- 
nals at safety, and not for their operation 
as well, the current discharge from the 
sixteen cells would represent 0.384 am- 
pere-hour daily. As the cells have a ca- 
pacity of 300 ampere-hours, they should, 
for this purpose alone, last for 780 days, 
or slightly over two years, without re- 
newals. 

To arrive correctly at their capacity 
for the double duty to which they are put, 
a knowledge of the traffic involved is nec- 
essary. As an average, this traffic may be 
assumed to represent sixty trains daily, 
and hence sixty operations of the home 
and distant signals at the entrance of 
each block. Assuming that trains, by 
holding open the home and distant signal 
systems while within their respective 
blocks, prevent any discharge of the bat- 
tery for a period of three minutes each, 
sixty trains would then cause the batteries 
to remain on open circuit three hours out 
of every twenty-four, and the daily cur- 
rent discharge through the magnets would 
represent only 0.336 ampere-hour. The 
average time required by the motor to 
clear each signal is 7.5 seconds, or 0.25 
minute for both. Sixty trains would 
therefore cause the motor to operate for 
0.25 hour daily. The average motor cur- 
rent being two amperes, 0.5 ampere-hour 
represents the daily output from the bat- 
teries for operating purposes alone. To 
this should be added 0.336 ampere-hour 
required for holding-clear purposes, thus 
making 0.836 ampere-hour the total 
daily output of the batteries. 

Fig. 2 shows a general view of mech- 
anism motor, showing the field-actuated 
brake and transparent shield over com- 
mutator. This shield is claimed to over- 
come a great many difficulties experienced 
from frost or dust accumulating on the 
commutator. 
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A New Type of Incandescent Lamp. 

The accompanying illustration shows 
a new form of incandescent lamp which 
has been placed on the market by J. H. 
Bunnell & Company, 20 Park Place, New 


NEw INCANDESCENT LAMP WITH REFLECTOR. 
York city. This is an incandescent lamp 
with a round bulb and porcelain petticoat 
reflector. The chief feature of this 
lamp is the filament, which is moulded 
into several convolutions which so dis- 


New INCANDESCENT LAMP WITH REFLECTOR 
REMOVED. 


tribute the light as to give an illumina- 
tion of remarkable brilliancy. This 
lamp is claimed to have an especially 
long life and high efficiency as well as 
strong illumination, and is very effective 
for show-windows, display rooms, halls 
and dining-rooms. It is being made 
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for 104, 110, 115 and 118 volts, sixteen- 
candle-power 3.5 watts.. J. H. Bunnell & 
Company are the sole agents for this 
lamp. 


SP 
The International Congresses. 


The president of the Exposition Com- 
pany has announced the organization of 
world’s congresses to be held in St. Louis 
during 1904. Howard H. Roberts, chief 
of the department of education, is to be 
the director of congresses. The advisory 
board working in conjunction with him 
is as follows: Chairman, Nicholas Mur- 
ray Butler, president of Columbia Uni- 
versity, New York city; William B. 
Harper, president of the University of 
Chicago; R. H. Jesse, president of the 
University of Missouri; Henry H. 
Pritchett, president of the Massachusetts 
Institute of Technology, and Herbert B. 
Putnam, librarian of Congress. The 
duties of this advisory board will be more 
exacting than usually fall to advisory 
bodies. Upon their recommendations 
will be determined the number and extent 
of the congresses, the emphasis to be 
placed upon special features, the promi- 
nent men invited to participate, the char- 
acter of the programme and the methods 
for successfully carrying out the enter- 
prise. A series of congresses has been an 
accompaniment of all recent international 
congresses. The work of the directer and 
advisory board will be wholly given to 
constructing a coordinate department of 
the exposition which shall have an estab- 
lished scientific value and attract the at- 
tention of the scholars and experts of the 
world to St. Louis. 

COENE 
New York Electrical Society. 

On Wednesday, December 17, Mr. 
Charles Day, Philadelphia, Pa., lec- 
tured on “The Requirements of Machine- 
Tool Operation, with Special Refer- 
ence to the Motor Drive,” before the New 
York Electrical Society, at the rooms of 
the American Institute, New York city. 

In the first part of his lecture, Mr. 
Day pointed out the requirements of 
machine-shop equipment, dwelling upon 
the importance of thorough understand- 
ing of the elements to be dealt with. 

The recent advance in the manufactur- 


ing of tool steel for roughing work, and 
the problem of machine design was 
considered at some length, as well as the 
course of experimental work, which must 
be followed up in order to determine the 
power to pull various cuts, the speed per- 
missible under varying conditions, ete. 

The question of machine-tool driving 
was taken up, including the relative 
merits of mechanical and electrical con- 
trol, and the various systems of motor 
driving that are on the market at the 
present time briefly described. 
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DOMESTIC AND EXPORT. 


MONTEREY TROLLEY LINE—Details of a plan by which a 
local syndicate will supply Monterey, Mex., with a modern trolley 
system have been completed.. The Monterey Electric Railway 
Company, with a capital stock of $1,500,000 in gold bonds, and a 
bond issue the amount of which has not yet been announced, will 
be organized. 

FORT WAYNE STREET-CAR SYSTEMS CHANGE HANDS— 
It is announced that interests involved in the Fort Wayne, Logans- 
part & La Fayette Traction Company, which was incorporated 
to build a line from La Fayette, through Logansport, Delphi, Peru, 


Wabash, Huntington and intermediate points to Fort Wayne, and - 


the company which is building a line from Fort Wayne to Lima, 
Van Wert and Delphi, Ohio, have effected a merger. The deal in- 
volves about $1,500,000. The Fort Wayne street-car system was 
owned by a Cleveland (Ohio) syndicate, headed by O. P. Eels, 
H. P. McIntosh and A. B. Garretson, of that city. 


THE PENNSYLVANIA TUNNEL FRANCHISE PASSED—The 
Pennsylvania Railroad obtained, on Tuesday, December 16, rrom the 
board of aldermen, by a vote of forty-one to thirty-six, the right to 
tunnel under the Hudson River to the borough of Manhattan to the 
projected terminal of the company below Thirty-fourth street be- 
tween Seventh and Ninth avenues; thence under the East River to 
the borough of Queens, to connect with the Long Island Railroad 
system recently acquired by the Pennsylvania company. The com- 
pany proposes to spend $50,000,000 on the improvement, and in 
return for the franchise claims that the people of New York city 
will be given exceptionally good transit facilities. It is estimated 
that the tunnel will take at least three years, and probably five or 
six years, to be brought to completion. The minimum estimate 
cost of the improvements planned has been $50,000,000, but it is 
probable that the total outlay will approach $100,000,000. The 
general plan calls for the construction of a tunnel with a central 
and two substations in Manhattan, one on the east and one on the 
west side, and a terminal in Long Island. The operation is to be 
entirely electrical. The tunnel under the Hudson River, according 
to plans, is to be like a submerged bridge encased ın a tube, which 
is to be supported by piers resting on piles driven into the river 
bottom to bed-rock. Immediately after the Pennsylvania franchise 
was granted, the board of aldermen granted the New York & New 
Jersey Railway Company the privilege of landing its Hudson River 
tunnel at West street. This franchise is for a funnel from New 
Jersey for a trolley line, the tunnel to strike Manhattan at the foot 
of Morton street and to run up to Greenwich street. The plan of 
the company is to continue and complete the partly constructed 
tunnel under the North River, work on which is now being prose- 
cuted on the Jersey side. 


NEW YORK-BOSTON TROLLEY—Plans are now completed, 
the companies incorporated and the capital found for the construc- 
tion of the final link in a system of trolley roads connecting Bos- 
ton with New York city. This is a line from Hartford to New 
Haven. The backers will be Gay & Company, bankers, of State 
street, Boston, and James F. Shaw & Company, another banking 
nrm of that city. These promoters, who jointly control some $40,- 
000,000, are the principal stockholders and having controlling in- 
terests in two proposed lines between these hitherto unconnected 
cities, one running direct and the other via New Britain, Plainville, 
Southington and Cheshire. When the charter applications are 
made at the next session of the Connecticut General Assembly, it 
is reasonably certain that ong of the two will be granted. Both 
the Gay and the Shaw interests are already operating roads in 
western Massachusetts, among others being largely represented in 
the line connecting Worcester with Boston. In the make-up of the 
through line this Boston-Worcester road will be the terminal. Be- 
tween Worcester and Rockville, Ct., a forty-mile line is rapidly 
nearing completion. From Rockville to Hartford are the lines of 
the Hartford, Manchester & Rockville Street Railway Company, 
making an unbroken system from the Hub to the Connecticut capi- 
tal. Then comes the break which the Boston firms are now 
planning to span. Beyond this, from North Haven, through New 


Haven to Woodmont, run the tracks or the Fair Haven & West- 
ville Street Railway Company, and from there on the Connecticut 
Railway and Lighting Company, controlled by the United Gas Im- 
provement Company, of Philade:phia, carries the line through 
Bridgeport, the Norwalks, and Stamford to Port Chester, N. Y. 


From -there the New York & Port Chester road, which has re- 


cently gained the right of way for a four-track rapid transit sys- 
tem from the terminus of the New York city subway to the Con- 
necticut line, will complete the through system. This latter road 
will overreach the Greenwich line, owned and operated by the New 
York, New Haven & Hartford Railroad Company, with which the 
latter for some time has completely blocked the plan for a through 
trolley from Boston to New York. From Boston to Hartford the 
Gay and Shaw interests will be the controlling factors; from Wood- 
mont west to Port Chester, the Connecticut Railway and Lighting 
Company, known as the trolley trust, and from there on into New 
York city the Port Chester road. The Fair Haven & Westville 
Street Railway Company thus far has remained independent, but 
it is believed to be only a matter of time when this will be absorbed 
by the ever-growing Connecticut Railway and Lighting Company. 
In Hartford also there is an independent line in the form of the 
Hartford Street Railway Company. 


WIRELESS TELEGRAPHY. 

ANOTHER MARCONI WIRELESS TRIUMPH—It has been 
announced that wireless telegraph communication has been estab- 
lished between Cape Breton, Canada, and Cornwall, England, with 
great success. Inauguratory messages, including one from the 
Governor-General of Canada to King Edward VII., have already 
been transmitted and forwarded, and a message has also been for- 
warded to the king of Italy and several messages to different 
British and Continental newspapers. After a number of experiments. 
conducted with great secrecy, Mr. Marconi announces that he has 
solved the problem of transoceanic wireless communication. This 
formal announcement has been made by the inventor himself. 
George R. Rankin, a principal of Upper Canada College 
and a trustee of the Rhodes scholarship, was present when one 
of the successful tests was made. On December 14, 1901, a signal 
was transmitted by Mr. Marconi between Signal Hill, Newfound- 
land, and Poldhu, Cornwall, the telegraphic corroboration of this 
from the inventor to the ELecTRICcCAL REVIEW being published in 
the issue of December 21, 1901. Thomas A. Edison received the 
following message at Orange, N. J., Sunday, December 21, 1902, from 
Glace Bay, N. S.: “Remembering kind expression of your good 
wishes, take pleasure in informing you that I have established wire- 
less telegraphic communication between Cape Breton, Canada, and 
Cornwall, England, with complete success. Inauguratory messages 
have already passed. G. Marconi.” Mr. Edison responded at once 
as follows: “Sincere congratulations on your achievement.” 


AUTOMOBILE NOTES. 

CAN NOT EXCLUDE AU‘rOMOBILES—William Keyser, presi- 
dent of the Baltimore Automobile Club, accompanied by the Chilian 
consul, Mr. R. J. Leupold, was arrested on December 19 for driving 
through the park in violation of the prohibition against heavy 
wagons and pleasure vehicles other than those drawn by horses. 
He admitted that he wanted to test the law, and Justice White de- 
cided the arrest unwarranted under the city ordinance which says 
that the park commissioners shall not be authorized to pass any 
rule or regulation excluding automobiles from the free use of any 
parks, squares or roadways under their control. 


BY-LAWS OF AMERICAN AUTOMOBILE ASSOCIATION 
AMENDED—At a special meeting of the American Automobile 
Association, held December 9, the by-laws were amended so that the 
annual dues are now $1 per annum for each active, associate and 
life club member, payable semi-annually. This action was taken 
with the belief that all of the clubs in the United States not now 
members would, under such conditions, find it advisable to join the 
association, making it a thoroughly national and representative 
organization. The annual meeting of the association will be held 
at its headquarters in New York city, 753 Fifth avenue, on Tues- 
day, January 20. 
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ELECTRIC RAILWAYS. 


DAYTON, OHIO—Surveyors are at work for the construction 
of an electric line from Springfield via Addison to Casstown, Troy 
and Piqua. 


BUFFALO, N. Y.—A. E. Leon, Boston, Mass., has bought the 
Buffalo, Hamburg & Aurora trolley line for $51,500, and the same 
will be extended to Aurora as soon as possible. 


CALEDONIA, N. Y.—A sixty-year franchise has been granted 
to the Buffalo & Depew Railroad Company to run an extension lead- 
ing from Depew to Rochester through the village streets. 


OLATHE, KAN.—The Olathe city council has granted a fran- 
chise to the Kansas City-Ulathe electric line to enter Olathe. Work 
will begin immediately and it is expected to be in operation by 
June 1, 1903. 


BUFFALO, N. Y.—The International Railway Company has just 
completed extensive improvements on the Lancaster line through 
the towns of Depew and Lancaster, and cars will hereafter be run 
on an improved schedule. 


FLORENCE, COL.—Thomas Robinson has been granted a twenty- 
five-year franchise to construct and operate an electric street rail- 
way. The franchise requires that the work be started within four 
months, and by January 1, 1904, the road must be in operation. 


MAUCH CHUNK, PA.—Work on the Mauch Chunk end of the 
new electric railway that is to connect Mauch Chunk, Nesquehoning, 
Lansford, Summit Hill and Tamaqua is not progressing very 
rapidly, and it will probably be next spring before the road will be 
completed. 


TERRE HAUTE, IND.—The Western Traction Company, with 
a capital stock of $100,000, has been incorporated. The company 
is headed by S. W. Williams, of Vincennes, and will at once build 
an electric line from Vincennes to Sullivah, and then extend it to 
Terre Haute. 


TORONTO, CANADA—The Sandwich, Windsor & Amherstburg 
Electric Railway Company purposes extending its line a distance of 
five and one-half miles south along the Detroit River. This will 
carry the line from Ojibwa to the town line between Sandwich West 
and Anderson. 


COLUMBUS, OHIO—The Cincinnati, Dayton & Fort Wayne 
Railway Company, with a capital of $1,000,000, has been incor- 
porated by S. F. George, C. W. Gebhart, J. F. Welliver, B. B. Levy 
and G. F. Giele. The road will run to Cincinnati and the Indiana 
state line, to connect as part of a system running to Fort Wayne, 
Ind. 


WILMINGTON, DEL.—The charter for the West Chester, Ken- 
nett & Wilmington Electric Railway Company has been filed. It is 
for the Delaware end of the railway, extending from Brandywine 
Springs to the Pennsylvania state line. The road from the state 
line to Kennett Square has been completed. The line is likely to 
be in operation by January or February. 


CHESTER, PA.—Through William R. Polk, of Birmingham, 
Ala., E. R. Cochran, Jr., has obtained an old charter for a trolley 
line between Middletown and Odessa. It is known as the Odessa & 
Middletown Railway Company. Mr. Cochran has secured rights and 
ordinances permitting the company to use streets in both Middle- 
town and Odessa. The work of building the road will begin soon. 


NEBRASKA CITY, NEB.—The Nebraska City Electric Railway 
Company has issued $100,000 in bonds in the denomination of $1,000 
each, which it has sold to eastern parties. The bonds run for a 
period of fifty years and bear a low rate of interest. The com- 
pany has the greater part of the material for the construction of 
its lines on hand and is laying the new track as fast as possible. 
It hopes to have in more than half the lines this fall and will lay 
the remainder in the spring and erect the power-house. 


THORNTON, IND.—Articles of incorporation have been filed 
with the Secretary of State for the Consolidated Traction Com- 
pany, which give the company the right to construct electric lines 
in and between the cities and towns of Indianapolis, Brownsburg, 
Jamestown, New Ross, Crawfordsville, Darlington, Lebanon, Frank- 
fort, Whitestown, Zionsville, New Augusta, La Fayette, Stockwell, 
Colfax and Thorntown. The capital stock of the company is $300,- 
000, and the directors are: E. P. Baker, A. M. Glossbrenner and 
Robert W. McBride. 
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ELECTRIC LIGHTING. 


DUBUQUE, IOWA—The Union Electric Company will erect 
next year a new power-house to cost $200,000. 


LEXINGTON, VA.—The Lexington Light and Power Company 
has just finished installing its new electric light plant for lighting 
the village, and the same is giving great satisfaction. 


PETERSBURG, W. VA.—The Parsons Electric Light and Power 
Company’s plant has been put in operation. The company is capi- 
talized at $24,000, and Mayor H. K. Grubb is president. 


PITCAIRN, PA.—The municipal electric light plant which this 
village is constructing is about completed, and will be placed in 
operation at once. The cost will reach about $20,000. 


SPARTA, TENN.—The work of installing the plant of the 
Sparta Electric Light and Power Company is being pushed, and it 
is hoped that the lights may be turned on by the first of the year. 


BALTIMORE, MD.—Mr. Daniel B. Banks, civil engineer of the 
United Railways Company, has purchased the stock of the Electric 
Light Company, of Elizabeth, N. J. The deal is said to involve 
$50,000. 


MORGANTOWN, W. VA.—At a recent meeting of the Morgan- 
town Lighting and Traction Company, contracts to the amount of 
$200,000 were let for material for the new power plant of the com- 
pany, which will be completed by April 1. 


ROCHESTER, N. Y.—It is stated that the General Electric Com- 
pany is planning to install a lighting plant at East Geneva with 
which to furnish electricity for light and power purposes for 
Geneva, Waterloo, Seneca Falls and Auburn. 


ROCHESTER, N. Y.—A deed has been filed in the county clerk’s 
Office formally traneferring all the rights of the Central Light and 
Power Company, of this city, to New York capitalists headed by 
James Craig Havemeyer. The price paid is not stated, nor are the 
plans of the new owners made public. 


JANESVILLE, WIS.—A trust deed for $150,000, covering 
all the property of the Janesville Electric Company, has been filed 
in the office of the registrar of deeds, J. W. Sale and W. S. Jeffrie 
This deed covers all the property of the 
company in this city and also at Fulton, and includes land, fixtures, 
water power and water lots of the company. Ten other deeds were 
made to the Janesville Electric Company before the trust deed was 
recorded. 


TELEPHONE AND TELEGRAPH. 


MANSFIELD, MASS.—The board of trade of the village is con- 
sidering the plan of establisning a local telephone system. 


UTICA, N. Y.—The Cassville line of the Home Telephone Com- 
pany has been completed, and also the toll lines to other surround- 
ing towns. 


GREENVILLE, ILL.—The Mutual Telephone Company, of 
Montgomery County, has been granted a franchise to build its line 
in Greenville. 


CORNING, N. ¥.—The Bell Telephone Company contemplates 
making extensive improvements to its lines in this village, the 
work to begin about January i. 


PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Com- 
pany is extending its lines from McKeesport to Homestead, to con- 
nect with the lines between that place and Pittsburg. 


MADISON, WIS.—The West Salem Telegraph and Telephone 
Company, of West Salem, has filed an amendment to its articles 
of incorporation, changing the name to the La Crosse County Tele- 
phone Company and the location of its head office to La Crosse. 


BUFFALO, N. Y.—At the annual meeting of the Independent 
Union Telephone Company, held recently, it was voted to increase 
the capital stock of the company from $200,000 to $1,000,000. The 
increase is necessary for the purpose of connecting eastern, west- 
ern and southern New York properties. This company provides 
long-distance lines to connect the independent telephone properties 
throughout the state and adjoining territory. The old officers of 
the company were reelected, as follows: President, Samuel B. Raw- 
son; I. H. Griswold, vice-president; T. M. Brush, secretary and 
treasurer, all of Elyria, Ohio. 


December 27, 1902 


ELECTRICAL SECURITIES. 


As compared with last week, business and speculative senti- 
ment have undergone a most complete change. The panicky con- 
ditions which tended to more or less demoralization at the 
stringent appearance of affairs regarding the South American re 
public and the allied powers of Germany and England, which made 
a possibility of a rupture in friendly relations of these nations 
with the United States, have given way to a feeling of confidence 
in the assurance that nothing but the most conservative action will 
govern either belligerent of would-be peacemaker. The early part 
of the week recorded a decided break in the bad conditions which 
had been growing for some time, and following this period the rise 
in prices has been constant and well established. At the same time, 
the apprehension which has been felt as to a tight money market 
has been gradually ameliorated by the continued ability of spend- 
ers to meet all responsibilities. 

The latest reports from the Bureau of Statistics as regards 
foreign exportations of manufactured products, while not regarded 
as favorable by some interests, are very large and show a con- 
siderable excess over anything we have seen for some time. 

The reports of railroad earnings and industrials generally are 
favorable and reflect continued prosperity throughout the country. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 20. 


New York: Closing. `` 
Brooklyn Rapid Transit.................. 64% 
Consolidated Gas... .. cee eee eee tcc 210 
General Electric. .... 2... cw ec ce cee cee 176 
Kings County Electric.................. . 212 
Manhattan Elevated.........ccceccccceces 14636 
Metropolitan Street Railway............. 139 
New York & New Jersey Telephone...... 162 


Westinghouse Manufacturing Compuny... 193 


-The Metropolitan Street Railway Company will pay a dividend 
of 1% per cent per share on the capital stock of the company Jan- 
uary 15, out of and from the rent guaranteed and paid by the 
Interborough Street Railway Company on the lease dated Feb- 
ruary 14, 1902. 

The Appellate Division of the Supreme Court has rendered de- 
cisions in various cases brought by the city to recover a tax of 
$50 on each car owned by a number of local road lines. The court 
decided that the Metropolitan Street Railway Company, as lessee 
in most of these cases, must pay the tax, which has not been paid 
for many years and aggregates a large amount. 


Boston: Closing. 
American Telephone and Telegraph..... 161144 
Edison Electric Illuminating.............. 265 
Massachusetts Electric preferred......... 93 
New England Telephone................ 138 


Western Telephone & Telegraph preferred 98 


At the annual meeting of the Massachusetts Electric Company, 
after the acceptance of the annual report, stockholders reelected 
trustees to serve for three years by a vote of 115,336 shares of pre- 
ferred and 73,269 shares of common stock. 


Philadelphia: Closing. 
Electric Company of America........... 956 
Electric Storage Battery common......... 86 
Electric Storage Battery preferred...... 86 
Philadelphia Electric. ............ ce cee eee 836 
Union “Traction Aiaie sci dissed cosews ohee ee os 4556 
United Gas Improvement................ 110% 


The local market responded to the improvement in New York 
and became strong and active. Electric Storage Battery advanced 
10 points to 85, all stock offered being taken by houses represent- 
ing inside interests. . 

It is again rumored that merger, representing capital exceed- 
ing $200,000,000 and embracing the Philadelphia Rapid Transit, 
the United Gas Improvement and the Philadelphia Electric com- 
panies, is being considered by the Widener-Elkins-Dolan Syndicate, 
although representatives of this syndicate will admit nothing offi- 
cially. 


Chicago: Closing. 
Chicago Edison Light..........c.cccecees 175 
Chicago Telephone................ 160 
Metropolitan Elevated preferred.......... 35% 


National Carbon common............... 27 


National Carbon preferred.........c.ee0- 97% 
Union Traction COMMODN........ccecccees 13% 
Union Traction preferred........cseeee.- 453 
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PERSONAL MENTION. 


PROFESSOR R. B. OWENS, of McGill University, Montreal, 
Canada, -is visiting New York city this week. 


MR. BLEECKER S. BARNARD, vice-president of the Standard 
Vitrified Conduit Company, spent a few days last week in Phila- 
delphia. 


MR. A. EDWARD NEWTON, president of the Cutter Company, 
of Philadelphia, Pa., has gone abroad and, it is said, will not re- 
turn until early in February. 


MR. C. E. BADEAU, who was formerly with the Wagner Elec- 
tric Manufacturing Company, has opened an office for the Cutler- 
Hammer Company, of Milwaukee, Wis., at Pittsburg. 


PROFESSOR SVANTE AUGUST ARRHENIUS has been 
awarded the Davy medal by the Royal Society for his application 
of the theory of dissociation to the explanation of chemical change. 


PROFESSOR ELIHU THOMSON, of Lynn, Mass., was elected 
non-resident professor of applied electricity at a recent meeting 
of the corporation of the Massachusetts Institute of Technology, 
at Boston, Mass. 


MR. T. L. LYMAN, manager of the asbestos department of the 
H. W. Johns-Manville Company, sailed on December 20 for 
Havana, Cuba, where he will remain for several weeks for the 
benefit of his health. 


MR. BEECHER OGDEN has joined the staff of the H. W. Johns- 
Manville Company, New York, as assistant in the advertising 
department. Mr. Ogden is experienced in this line of work, having 
been engaged in it for several years. 


THE HON. CHARLES A. PARSONS has been awarded the 
Rumford medal for his success in the application of steam tur- 
bines for industrial purposes and for its recent extension to navi- 
gation at the anniversary meeting of the Royal Society, London. 


PROFESSOR JOSEPH J. THOMSON has been awarded the 
Hughes medal in recognition of his contribution to the advance 
of electrical science especially in connection with the phenomena 
of electric discharge through rarefied gases, at the anniversary 
meeting of the Royal Society. 


PROFESSOR W. S. FRANKLIN, professor of physics and elec- 
trical engineering, and Professor William Esty, associate pro- 
fessor of physics and electrical engineering, Lehigh University, 
were visitors to the office of the ELECTRICAL Review, and later at- 
tended the meeting of the American Institute of Electrical Engi- 
neers lost week. 


MR. CLARENCE MACKAY, Mr. G. G. Ward, Mr. W. H. Baker 
and Mr. E. C. Bradley officials of the Commercial Cable and Postal 
Telegraph Company, and Mr. W. L. Candee, manager of the Okonite 
Company, have returned from San Francisco where they attended 
the ceremonies connected with the laying of the shore end of the 
new Pacific cable. 


MR. MAX CAZIN, master electrician United States Navy Yard, 
Cavite, P. I., writes that there is great interest being manifested 
in electrical apparatus ror utilization on the sugar plantations. 
There is an opportunity here, he says, for manufacturers of Ameri- 
can apparatus to make good use of catalogues and descriptive mat- 
ter of motors and dynamos, wiring material, cane grinding ma- 
chinery and water-wheels. 


MR. EDWARD H. ROLLINS, electrical and constructing engi- 
neer, 26 Cortlandt street, New York city, who was formerly in the 
new and second-hand electrical and steam machinery business, has 
been appointed superintendent of the power department for the 
Cheney silk mills, of South Manchester, Ct., and has sold out his 
business with the good-will and a very complete stock of engines, 
boilers and electrical machinery to B. W. Payne Company, 39 Cort- 
landt street, New York city, which is already carrying a large line 
of similar apparatus. 
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THE ELECTRIC APPLIANCE COMPANY, Chicago, selling 
agent for the Adams-Bagnall arc lamps, has just issued a booklet 
entitled “Twenty Chapters of Reasonable Arc Lamp Talk” A 
postal card request to the company will secure one. 


THE HOLTZERCABOT ELECTRIC COMPANY, Boston, Mass., 
illustrates a fine line of dynamotors and motor-generators in bul- 
letin No. 139. These are for plating, charging, ringing and testing 


currents. This bulletin will be sent to any one interested upon 
request. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, Pa., 
as an evidence of the durability of its apparatus, has published two 
letters referring to the success which has attended the installa- 


tion of these transformers in two plants, one at Jenkintown, Pa., 
and the other at Quebec, Canada. 


THE EUREKA BLECTRIC COMPANY, Chicago, Ill., is supplying 
an entire new equipment for the Capital City Telephone Company, 
Pierre, S. Dak. Extensive improvements are being made under 


the direction of Mr. W. S. Rowe, general manager, who is installing 
the first underground cable in the state. 


THE ELECTRICAL EQUIPMENT COMPANY, contracting 
engineers, suite 930 Monadnock Block, Chicago, announces that 
Mr. J. Holt Gates has retired from the presidency of this corpora- 
tion, having disposed of his interests therein, and is no longer 
connected with the company in any capacity whatsoever. Mr. J. W. 


Peterson has been elected president and will continue in the active 
management of the business. 


THE LUKENHEIMER COMPANY, Cincinnati, Ohio, is very 
busy keeping up with the heavy demand for its metal products. 
The opening of its large new factory has given it a great many 
added facilities and the company is prepared to make prompt ship- 
ments of large orders. An attractive leafiet, which the company is 
now distributing, illustrates its armed body, brass mounted, globe 
angle, cross, check and swing check valves. These are mounted in 
screw and flange ends from two inches up. Complete catalogues of 
brass and iron engineering appliances will be sent on request. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., is just 
putting upon the market a new improvement in socket construction 
consisting of an elastic fibre insulating lining. This is of such 
construction that it is unnecessary to mutilate the shell to prevent 
the lining from dropping from the socket, and while it can be 
easily removed from the shell it can not be shaken out by accident 
or carelessness. The Marshall-Sanders Company is represented in 
Chicago by Messrs. Hart & Company, Monadnock Building, with 
whom has been placed a full line of all its specialties, sockets, 
switches, cutouts, plugs and receptacles. 


THE SAMSON CORDAGE WORKS, Boston, Mass., has just 
issued an attractive catalogue and price list of its solid braided 
cords and cotton twines. These solid braided cords have proved 
to be very durable in running over pulleys and have great freedom 
of play without slipping. A specialty of interest to engineers and 
construction men is the Samson railroad signal cords and trolley 
cords with weather-proof finish. Another specialty is the Samson 
are hight cord which is constructed of a smooth hard braid which 
runs easily over the pulley with very little abrasion. 
logue will be sent to any one upon application. 


THE RITTENHOUSE-MILLER COMPANY, 923 Witherspoon 
Building, Philadelphia, Pa., is the manufacturer of the Eureka 
flexible conduit. This conduit is claimed to have many features 
of value and is so constructed as to be moisture-proof, and at the 
same time flexible to a great degree. The interior is coated with 
a high grade of Italian tale which further increases the facility 
with which the wire may be installed. The outside covering is made 
of thick, tough fibre which will withstand all abrasion. The whole 
conduit is treated with fire-proofing compound and then covered 
with an enamel baked on the conduit at high temperature. 


THE CAMBRIDGE ELECTRIC LIGHT COMPANY, Cambridge, 
Mass., is about to displace the direct-current power distribution 
gystem for an alternating-current system. The company has re- 
cently purchased from the Westinghouse Electric and Manufactur- 


This cata- 
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ing Company ninety-nine induction motors, which will take care 
of the bulk of the power service, comprising every possible use of 
electric power, in a city of this kind, from public works to small 
tailoring establishments. The order given is for eleven 1-horse- 
power motors, twenty-six 2-horse-power motors, nine 3-horse-power 


motors, nineteen motors of 5-horse-power, twenty-five of 714-horse- 
power, and nine motors of 15-horse-power. 


SYRACUSE, N. Y.—Messrs. W. P. Gannon and E. G. Connette, 
of the Syracuse Rapid Transit Company, announce that they have 
closed a deal for the street railway system of Oswego, operated by 
the Oswego Traction Company. The purchase inoludes all of the 
first-mortgage bonds of the Oswego company, and all but ten per 
cent of the capital stock and second-mortgage bonds. The company’s 
capital stock amounts to $300,000, the first-mortgage bonds to $97,- 
000, and the second-mortgage bonds to $191,000, outstanding. The 
company operates eleven and one-half miles of railway, including 


all in Oswego, with lines running out to Beach Oswego and 
Minetta. 


THE HAINES & NOYES COMPANY, Chicago, Ill., has become 
affiliated with Couch & Seeley Company, telephone manufacturer, 
Boston, Mass., and will in future be the western agent of the Couch 
& Seeley Company with offices in Chicago, carrying a large stock 
of telephone apparatus made for western selling. The Haines & 
Noyes Company has been in existence but a little over two years 
and in this time has built up a very large business., All communi- 
cations or orders from the West, including the western part of 
Canada and Mexico, will be directed to the Haines & Noyes Com- 
pany, and communications and orders in the East should be di- 
rected to the Couch & Seeley Company, Boston, Mass. 


THE UNION RAILWAY COMPANY, New York city, is about to 
complete a large substation at West Farms, N. Y., for which it 
has purchased from the Westinghouse Electric and Manufacturing 
Company a large amount of apparatus, including three 1,000-kilo- 
watt, three-phase rotary converters with starting motors which 
have cooling oil-insulating transformers and alternating and direct- 
current switchboards and the transmission will be at 6,300 volts 
and 3,000 alternations. The alternating-current switchboard will 
be equipped with the new Westinghouse type C, oil-break, elec- 
trically operated switches. The Bayard street station of the Metro- 


politan Street Railway Company, of New York city, is also being 
equipped with these switches. 


THE ECONOMICAL ELECTRIC LAMP COMPANY, 123 Liberty 
street, New York city,is manufacturing two types of turn-down lamps. 
One type is intended for use where the lamps are located some dis- 
tance overhead and are equipped with two cords through which the 
lamps can be operated, using the bright light or the dim light by 
pulling the cord designating the light desired. The corde can be 
lengthened or shortened to suit the distance they are placed above 
the ground. The other type manufactured by the company is oper- 
ated by simply turning the bulb from right to left and then again 
from left to right. In turning the bulb to the right, the current is 
thrown on the smaller filament and a dim light shown, and by 
turning it back to its original position, the current is reversed to 
the larger filament and the light consequently brightened. The 
company announces a large sale of these lamps throughout the 


United States, and great increase in orders during the past three 
months. 


THE EASTERN AUTOMATIC TELEPHONE COMPANY, Bos 
ton, Mass., has made great strides in eastern New Englard. Since the 
commencement of business in 1899, with its exclusive rights for the 
Strowger automatic exchange system for the states of Massa- 
chusetts and Rhode Island, automatic installations have been 
launched in the cities of Fall River and New Bedford, Mass., and 
in the town of Westerly, R. I., in all of which places the service 
given has increasingly won the approval of the telephone users. 
The latest move of this company is the appointment of Mr. B. E. 
Waters as general manager, with headquarters in Boston. Mr. 
Waters is well known among telephone men, having been manager 
of the Brockton exchange of the Southern Massachusetts Telephone 
Company, and later general manager of the Southern Massachusetts 
Telephone Company. Upon the purchase of the Southern wee 
chusetts company by the New England Telephone and Telegrap 
Company, Mr. Waters became superintendent of the southern 
Massachusetts division of the company. 
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_ Shades, Etc. 
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THE OKONITE CO., Ltd., 253 Broadway, New York. 
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Useful 


Shelby i Lamps 


50 to 100¢ More Light Where You Want It the Most 


THE BRISTOL CO. 
WATERBURY, CT. 


Recording Voltmeters 
Recording Amperemeters 
cording Wattmeters 
Recording Pressure Gauges 
g Thermometers 
ay FOR THEMSELVES 


SEND FOR CATALOGUE 
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Lamps ™ Transformers 
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New York Office: 1 Broadway 
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Bishop Wires and Cables 


Meeting the most trying conditions a specialty 


All kinds of FLEXIBLE CABLES. For Con- 
trolling, for Electric Lights, and for 
Annunciators in ELEVATORS 


Also for Theatre and other trying vvork 


BISHOP GUTTA-PERCHA COMPANY 


422-426 EAST 25TH ST., NEW YORK 


SCHLESINGER & MEARS 


220 BROADWAY, N. Y. CITY 
NEW ENGLAND ELECTRIC 
MFG. CO. 


Sockets, Recerractes, Cur-Outs 

HAIN NOYES CO., Chicago, 
ill., Telephones, Complete Line. 

“S$. & M.” Incandescent Lamps. Porcelain 

insulators, Cleats and Special Porce- 

lains. Semi-Porcelain Tubes. 


WARREN ELECTRIC AND 
SPECIALTY CO. Aeron USA 
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Blast 


Possibly the season does not suggest Fan business, 


but now is the time to give heed to next year. Just con- 


sider that PEERLESS FANS are conceded to embody all the 


excellence that other fan manufacturers offer, and besides pos- 
sess many special features that are distinctive. Then your 
selection of the right make of fans to handle is an easy 


matter. 


PEERLESS FANS for 1903 have many mechanical and 


electrical improvements; in fact are brought™ right down to 


date—the peer of all fans. Supplementing the well established 
line of direct-current fans are a low price ceiling fan, identical 
with the Standard Type “H,” except that the finish is black 


enamel, and a column fan. 


The new alternating current desk and bracket fan 


is also in readiness. 


| ; Better take up the matter of an agency at once. 
l i 


T™ Peerless Electric Company 


| WARREN, OHIO, U. S. A. 
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Pittsburgh Transformers 


Winding and Insulation of the coils form the most important 
Operation in transformer building. In winding the Type K, the 
iron core, suitably insulated, is placed in the lathe and the 


secondary coil wound directly upon it. Flexible mica insulation, 
re-enforced and protected, is then wrapped around the secondary, 
and upon this is wound the primary coil, thus forming one solid 
member. (From Catalogue C.) 


SEND FOR A COMPLETE SET OF DESCRIPTIVE BULLETINS 


WE HAVE A COMPLETE STOCK OF 
COLUMBIA LAMPS 


fay Central Electric Company, 


idles 
GENERAL SALES ACENTS 
264-266-268-270 FIFTH AVENUE, CHICAGO 


KINSMAN ELECTRIC AND RAILWAY 
(QS SUPPLY CO., %.u'95nn"°7*==7 


Our Daylight Desk Lamp is constructed upon 
scientific principles. The hood is arranged so 
that the light is softened and so distributed as 
to leave no shadows or dark corners in the 
desk, the iamp at the same time being entirely 
shaded from the eyes. It is ornamental and 
adjustabie. Price, $2.00. For sale by all Electrical Dealers. 


TRADE MARK * 


* Fire “keeps the pot bolilng.’’ Steam represents energy. We have that. The suspended 
ball at the top of the steam jet represents alertness and precision. You can look for that in the 
filling of your orders. 


Storage Battery Installations 
for Railroad Regulating, Lighting, Power and 
me Ea Isolated Plants. 


GOULD C, E-M-F BOOSTER SYSTEMS 


STAT iat GOULD STORACE BATTERY CO. 


mei S a SALES OFFICES 
Boston, 53 State Street Chicago, Rookery Building New York, 25 West 33d Street 


pta pe E ae eed s ~ —— Century Electric Company, San Franoisco, Cal. Pittsburg Engineering Company, Pittsburg, Pa. 
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Bulletin No. 2, describing “GOULD BOOSTER SYSTEMS,” l on application 
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J. H. Bunnell & Co. 


20 PARE PLACE, NEW YORK 
are PIONEER Manufacturers of 


DRY BATTERIES 


Try a sample order ‘‘Masoot’’ or ‘‘Jove’’ Dry Cells. Our NEW JAPANNED and NICKEL-PLATED 


“BEEKO” BOX BELLS 


are above all others in appearance and quality and below all others in price 


or SUNSHINE LAMPS are winners 


We can supply your wants for 


CABLES, WIRES, INSULATORS, Etc., 


with best grades at lowest prices. CIVE US A CHANCE TO PROVE IT 
The name ‘‘ BUNNELL’’ on telegraph or other electrical apparatus is positive assurance that it is the best 


J. H. Bunnell & Co. 


Manufacturers, Importers and Dealers in Telegraph, Telephone, Railway and Electrio Lighting 
Wires and Line Equipment 


20 PARK PLACE, NEW YORK = = - P. O. BOX 1286 
FACTORIES: 5 to 15 Suilivan Street, 110 to 120 Beekman Street, New York, and Miuiford, Conn. 
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MAILED FREE ON APPLICATION. 
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220 
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New England Buliding, Cleve ayward Building, San F i. 
Perrin Building. Cincinnati, Ohlo. annon Street. London, EC England. 
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The New England Engineering Co. 
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| TH-U. ACCUMULATORS 


- For electric light and railway, central and sub-station stations, 
power stations, telephone, telegraph, railway car lighting and 
all other purposes to which storage batteries are applicable 

a 


EXelios-Upton Company 


Factory and Sales Room vs - ~ » = 222 Fullerton Avenue 
CHICAGO, ILL. 


PULLEN CELLS 


Christmas 
Tree 
Lighting 


(can use any number of 
lamps) and for operating 
everything electrical that re- 
quires a battery. This cell 
will stand the hardest kind of 
service, such as telephones 
using local batteries, or cen- 
tral energy systems, electric 
clocks, phonographs, fan mo- 
tors, dental engines, gas en- 
gine ignition, railway signals, 
etc. 
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Volts 


Low internal 
Resistance 


The cells can be recharged 
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170 Broadway, New York 85 Hartford Building, Chicago 
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| AUTOMATIC LUBRICATION----PATENTED. 
THE GREAT OIL AND LABOR SAVER. - PAYS A BIG INTEREST ON THE INVESTMENT. 


NOT AFFECTED BY HEAT OR COLD. PLENTY OF OIL UNDER ALL CONDITIONS: 


OWNERS AND CONSULTING ENGINEERS ARE INSTALLING IT ALL OVER THE WORLD. 
A LIST OF USERS FURNISHED 


BY ADDRESSING _-- — SIEGRIST LU BRICATOR CO., ST. LOUIS, MO., U. S. À. 
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Outfits and 
lronclad 
Sewing 


Machine 
Motors for 
a8 1 th Direct oe = 
C" TYPE MOTOR AND BLOCKMAN WHEEL Current SEWING MACHINE AND MOTOR 


Sizes 12-inch to 60-inch in stock. Ironclad Motor, with Regulator and Brake At- 


Typs ae Enclosed Motor attached to all makes tachment, as shown above, is an excellent 
of Wheels. s f 
seller. Can be easily attached to any make 


Compact, Symmetrical, Low Heat Limit, Highly f hi 
Efficient. of machine. 
Send for Bulletin 60. It is one of many shown in Bulletin 51. 


DIEHL MANUFACTURING COMPANY 


PRA NEW YORK - BOSTON - PHILADELPHIA ELIZABETHPORT, N. J. 


Senora Electric Company's 


=æ Type “H” Transformers 


A OIL COOLED 
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“The How and Why § 
of Electricity” $ 
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By CHARLES TRIPLER CHILD, Late Technical Edi- VV 
tor of the Electrical Review : 

\/ 

Price $1.00, postage prepaid o N 


NT 
The author of this book was one of the ablest and most easily yy 
understood writers on electrical subjects. | ; NY. 


The “How and Why of Electricity” treats of the properties ot RY, 
electricity, of how it is generated, handled, controlled, measured and ‘RY, 
set to work, and explains the operation of electrical apparatus. WV 

It is a book the business man, the professional man, the archi- W 
tect, the contractor, the student, the electrician, in fact all persons W 
in professional or business life, can read with interest and profit. V 


It brings you up to date in knowledge of electrical achieve- Y 


ments and electrical conditions. y 
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If there is an electrician in the world who 


does not know why 


ARMALAC 


keeps motors and dynamos in service, while “insulating ” 
varnishes eventually cripple such machines, it is simply 


because he has not read our literature on the subject. Sent 
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REMOVAL NOTICE | | MITIONIL ELECTRICAL CODE STANDARD 
The Safety Insulated Wire & Cable Co. {> piin P 
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BAYONNE, N.J. 


ARBONS and lamp filaments baked with Dixon’s 

No. 1365 Graphite do not lose their carbon. Fur- 

nished in any degree of fineness. Ask for booklet 48. 
JOSEPH DIXON CRUCIBLE CO., Jersey Crry, N. J. 


“CLARK” Wire 


Magnet, Office, Annunciator Wire. 
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50 DEY STREET. 1201 MARQUETTE BUILDING. 
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The complete line of these 
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country with electric drive. 
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Hunter Fan & Motor Co.....- -:: 13 

l 
Incandescent Electric Light Manip- 

ulator CO. ...eesess.eeeeeeett 13 
India Rubber & Gutta Percha i 

Insulating Co.....55- seer" 
Inland Printer Co....-.-+++ss09"" 


Schools .... s.sessesessesete." 


: 46 
Jeffrey Mfg. Co....sseeseresee’’ 
J ewoll Electrical Instrument Co.. E 
Johns-Manville Co., H. W... Fr 
Johnson, Chas. F... -eee ee 

K 
Kellogg Switchboard and Supply h 

CO.. eseese. ooeeseesososseeetet" 
Keystone Electric Co... <- -eea fe 
Keystone Electrical InstrumentCo. |, 
Kinsman Electric and Railway : 
Supply Co.......seseree f- 

Klein & Sons, Mathias... e." : 
Knott Apparatus Co., L. E... 7 
Kutsch, S. W.. nni 

: 94 
Lamp Testing Bureau. +: i 
Leffel & Co.. James. esett n 
Lindsley Brothers Co... -s 01t s 
Locke, Fred M -eeen i) : 
Lombard Governor Co... “gg 
Lowell Model Co eeren a 
Lunkenheimer Co..--+-+:*°"'"*" i 
Lyndon, Lamar.. .. s.. PE 
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=~ | K 


iia 


Shoes, 


December 27, 1902 


AP DPR BD DBD BBD BD bbb Db bb bp bbb bbb bbbbbbbbes 


* 
x The * 
; "e SAGE OHMMETER 3 
Mi is the original and the best re- * 
M sistance measuring device of * 
x its class on the market. * 
M We have taken up its man- * 
x ufacture and sale and are y 
Mi pleased to state that our facil- * 
x ities in these lines enable us y 
Mi to announce an * 
M IMPORTANT REDUCTION * 
* IN PRICE * 
* 
x Write for particulars * 
* 
Q% 
M MACHADO & ROLLER * 
x = General Sales Office of Whitney Elec. Inst. Co.— 203 Broadway, New York, N. Y. x 
Kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkký 


ANECEBAVAVAUL LLA CILI 


cif PAYS TO GET THE BEST.. 


EDWARD BONVILLE 
Manufacturer of All Kinds of Slate for Electrical Purposes 


BASES for KNIFE SWITCHES, DISTRIBUTING BOARDS and SWITCH- 
BOARDS in ALL SIZES. ALL KINDS of FINISHES in PLAIN and 
ENAMELED BLACK or MARBLEIZED, FINISHES in ALL FINE COLORS 


P. 0. LOCK BOX 24, . FAIR HAVEN, VERMONT 


: 


For Saile 
AMMETERS 24 Ste Edison 
$2 and $3 each 


Old Material and Machinery Purchased 
WALSH’S SONS & CO., Newark, N. J. 


ng Camaaat- CEILING FANS 
HUNTER FAN & MOTOR C0. 


Export Agents FULTON, N. Y. western agents 


E. B. LATHAM & CO. WRSTERN ELECTRIC CO. 
89 Vesey St., New York Chicago and St. Lonis 


AMERICAN BELL TELEPHONE COMPARE 


126 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 
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QUALITY COUNTS 


That is why we are receiving more 
orders than ever before; that is 
why Wheeler Shades are specified in 


preference to all others; and that is 


why the buver is willing to pay us 
ii a higher price. «e «e se se «+ «. 
Se O 


156 PEARL STRE:T, BOSTON 
Foreign Department, 88 Maiden Lane, New York City 


THE SIMPLEST, MOST PRACTICAL 
AND ECONOMICAL TURN-DOWN 


ELECTRIC LAMP BVER INVENTED The ECONOMICAL 


Style !—Pull string for bright or dim. Style 2 —For variation In light tura 
bulb one way or the other. Write for booklet and prices. All volte 
ages and bases. 


ECONOMICAL ELECTRIC LAMP CO, s 23,4isearv streer 


OGILL UNIVERSITY “oxxRBA¢ 


Courses in Architecture, Civil Engi- | 
anal Mechanical Engineering, Elec- 
trical Engineering, Mining Engineering, 
Practical Chemistry. 

For descriptive pamphlet or informa- 
tion, address 

J. A. NICHOLSON, Registrar 
HENRY T. BOVEY, Dean 


TNE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., 0.8. A. 
MANUFACTUBER OF 
Mast Arms, Pole and Swing- 
ing Hoods, House Brackets 
and other specialities for 
construction work 
Catalogue and Prices Furnished on Application 


_————* 
INCANDESCENT LAMP 


REPLAGER and CLEANER 


HANDLES THEM AT ANY 
HEIQHT OR ANOLE 


Incandescent Electric Light Manipulator Co. 


116 Bedford St., Boaton, Mass. 


University of Wisconsin MADIsoN 
College of Mechanics and Engineering 
Courses in Civil, Sani , Mechanical, Electrical 

and Electro-Cheeney eering. All 
sional instruction given by men of large 
tical departments. 
Co equipped nope and ratories. 
Graduate students recei in all courses. Oym- 
Dasium, boating facilities and athletic oppo 

. Fees moderate. “ n has 
the most cent site of any inland town of 
America.” is as healthful as it is beautiful. 
For catalogue or information, address 
J. B. JOHNSON, Drax, Madison, Wis. 


Rare opportunity for 
young man. Fessenden 
X-Ray Rights, Patents, 
Business, Etc., 


FOR SALE 


Inquire of 
SEELY MANUFAC. 
TURING CO. 


E. E. Pittsburg, - Pa. 


FOR UP-TO-DATE encinters 


apne EE aS EE ks 
Consisting Of Seven Volumes On 
STEAM, ELECTRICAL ENGINEERING 
And MECHANICAL DRAWING, 
A Set Of Practical Books For 
Practical Men PRICE 812. 
Terms $I. Per Morti 
CATALOG FREE Sent OpRequest 


THEO. AUDEL & Co. „6357 AY. 


CO. 


PHILADELPHIA E>. 
MANUFACTURER OF THE VS : je 


‘Chloride Accumulator” 


For Central Stations, Electric Railways, Isolated Lighting and Power \ 
Stations, Fire Alarm, Telegraph, Train Lighting, etc. etc. | 


PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 


— Sares Orrices — 
BALTIMORE : ST. Louvis: BAN FRANOISCO CLEVELAND ; DETROIT: 


New YORK : BOSTON CHICAGO ao 
‘Trust Bide. Wainwright Bldg. Nevada Blook New England Bidg. Michigan Electric Co. G. i aroenw . Manager 


PHILAD 
Allegheny Ave. & 19th 8t. 100 Broadway 60 State Street Marquette Bidg. 
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SUPPLY HOUSE 


e4 


Sole Manufacturers 


THE 
VOUGHT- BERGER 
COMPANY 


A LA CROSSE, - - WISCONSIN 
` N 3 
U. $. À. 


ELECTRICAL 
MECHANICAL 
CONSULTING 


ARNOLD ELECTRIC POWER 
STATION COMPANY, 
ENGINEERS, CONTRACTORS. 
P an Peang panam: 
SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
New York Office, 711 Transit Building. 


W. S. BARSTOW, 


CONSULTING ELECTRICAL 


an 
MECHANICAL ENGINEER, 
zz BROADWAY, New York. 


pervision f Installation of Com- 
Power and Railway Plante. 
on Electrical Properties. 


JAMES BLAKE CAHOON, 


CONSULTING 
GAS anp ELECTRICAL 
ENGINEER, 


35 Nassau ST., New Yorx, N. Y. 
perties bought. Opinions and 


Pro 
Advice on Consolidations and Re- 
organizations of Properties. 


GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGINEER, 


114-116 Nassau ST., New York. 


L. W. KUTSCH, 


SWITCHBOARDS m MARBLE anD 


SLATE, ror LIGHT 
ann POWER... 


GENERAL ELECTRICAL CONSTRUCTION 


1728-1729 Monadnock Bidg., CHICAGO 


CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Power Transmission 


and Alternating Current Problems 
a Specialty. 


THOS. J. McTIGHE, fearzitiv 


Mechanical, Reports, 


Inventions. 
1138 Park Row Building, 
1321 PARK ROW, NEW YORK. 


100 BROADWAY, WATERBURY, 
New Yorx. Conn. 


Eleetric Railways, Electric Light 
and Power Plants, Gas and Z 
works, or any other water 


lations built or remodcied. ne: inaya: 


LAMAR LYNDON, 


Parx Row BuILDING, New Yorx. 


Vol. 41—No. 26 


A Combination 
Hard to Beat 


A Copyholder and Typewriter 
Lamp Combined 


No. 1 | No. 50 


Throws a fine light over copy and key- A lamp for general use at the easy 
board of machine. Thoroug 


ly adjust- chair, bed or sewing table. Fancy en- 
ed ameled iron base and lished Drass 
as unds ; helghi, standard. Can be or lowered at 
25 inches; diameter of base, 6 ine es. Wi o ht of lamp, , set aoe 
ized , oxidized 0 when raised, i 
poeno plate tated ball alaminum shade with joint. 


Price of lamp complete. $5.50 


Pacific Hie etric Coe. 


LA CROSSE, WIS. 


CONTRACTORS 


SPECIAL 
INTERESTS 


POWERS’ 


CENTRAL STATION STREET RAILWAY 
DIRECTORIES. 


Complete up-to-date manuals for Finan- 
cial, , Electrical and Mechanical 
Reference. 


Tur E. L. POWERS CO., PUBLISHERS, 
150 Nassau ST., Nrw Yorx. 


SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 
Plans and specifications for 
superintendence of Electric Power 
Lighting Plants a specialty. 
85 WATER STREET, BOSTON, MASS. 


FRANK B. RAE, J. H. VAIL, 
Electrical and Mechanical Engineer, Mechanical and ee 
sain i eae Roome 7150 PRILADELraiA, Pa 


ways, 
Steam and Hydraulic Work. 


ARVID REUTERDAHL, 


CONSULTING STORAGE 
BATTERY ENGINEER. 


67-69-71 FOUNTAIN STREET, 


RRESPO 
J.G. WHITE & CO., 
PROVIDENCE, R.I. 


22A CoLLEGE HILL, CANNON 


F. 0. RUNYON, 


CONSULTING 
ELECTRICAL ENGINEER, 


C. H. WILMERDING, 


CONSULTING ENGINEER. 
CaicaGo. 


122 Marker STREET, Newark, N. J. 
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A COMPLETE LINE OF HIGH-GRADE PORTABLE AND SWITCHBOAR 
ME ASURING . $ We MILL NoT THE oe IS THE STANDARD OF THE MOTORE 
EAT maT we can: THE CUTTER CO. 
: ROT BUARANTEE. Weer 
SEND YOU SOME LITERA: l9Ə9th and Hamilton Sts. 
ae a a a TURE ON THE SUBJECT : PHILADELPHIA 
PORTER & BERG, 309 Dearborn Street, Chicago . BIBBER & CO., 37 Arch Street, Bosto JOHN 3 Seco 
C. M. CROPOOT, 234 W. 14th Street, Cincinnati a. A: ANNABLE, 120 Liberty Street, New York TE COLE, Ba Streets Saa Francisco 


e JESSUP, sas Lewis Building, Pittsburg 


Only workmen of experience and proven ability are engaged in manufacturing our goods. When you buy, you 
get the best that money can buy and no trouble follows your bargain. 


0 & H RHECSTATS AND ELECTRIC CONTROLLING DEVICES 


invite your investigation. Write to us for any desired information. 


THE CUTLER-HAMMER MF@. CO. 


Scurtevant Engineering Co. Ltd., London, E 
AGENTS: Edge i Edge ig alg ME = MAIN OFFICES AND FACTORY-MILWAUKEE 
Kilbourne & Clark Co., Seattle, Wash. BRANON OFFICES-NEW YORK & CHICAGO 


GEORGE T. FYANSON & CO. WE ARE PREPARED TO FURNISH 


srei NTF SWITCHES 


MANUFACTURER OF 
High Grade Switches Arranged for all standard makes of Enclosed Fuses 


We have ali styles and sizes of Clips for Enclosed Fuses 


Switchboards and - IN STOCK. Send us your order for 


Panel Boards SWITCHES, PANEL and SWITCHBOLRDS 
W. S. HILL ELECTRIG COMPANY 


š NEW BEDFORD, MASS. 

Cary Spring Works 

FLAT SPIRAL 240 & 242 West 29th St. 

OT EXTENSION NEW YORK CITY : 1 3 3 
a ý 


cour RESSIO Wire and Springs EDISON PRIMARY BATTERIES 


Formerly known as the Edison-Laiande. 
For Machinery, Motors, 
Clocks, Music Boxes and 
all kinds of Electrical 
Purposes : : : : : 


LAVITE 


The best material for insulation. The 
G. E. Co. has used it for many years. 
Washers, bushing. plugs, etc. 
Our trade-mark Lavrre on every box. 


D. M. Steward Mfg. Co. 
Chattanooga, Tenn. 


107 New Chambers Street. New York. 
57 Washington Street, Chicago. 


: {CONSTANT CURRENT, 
FOR GAS ENGINES, ) a Gf, NO LOCAL ACTION, 
SLOT MACHINES, = || tL hor racer. 
AUTOMOBILES, = uo en 
RAILROAD SIGNALS, | PERN 9) IR cus ror 
cuossine Beus, | HEC | I) 
SMALL MOTORS, i E e By) wom. 
ETC... = ISU |Full Descriptica ia 

F i a q Booklet No. 17. 


HN Hil 
ú. W ‘ll tit il M MA | i 
EDISON MANUFACTURING COMPANY. 


N Jersey, U. B. A. New ro E Office, 83 Chambers Street. 
PESON e OPADE Office, 144 Wabash Aven ' 


The Wallace Barnes 


O D 


New Catalog Just Issued (3) 


H. N. FENNER President J. F. BLAUVELT, Ngon F. BLAUVELT, Agent RUSSELL W. KNIGHT, Treasurer 


NEW ENCLAND BUTT COMPANY 


MANUFACTURERS O 


MAGHINERY for INSULATING ELEGTRIGAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders 
pies Pea E 


FINwE! CASTINGS A. SPwPHOCIALTT 


304 PEARL STREET, - - - PROVIDENCE, R. l., U. S. A. 
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i AIR ARDINTE NR ON EWNIE 
ANNANN ARTS 


INET: 
AS ‘7 


Ee TASLAR Y RINTA TANEN HEN ENG ONY AI NNTIEXI NANNIES AS 
NOTARSE AER AUU NI ENIR NEAN ENDENI LINS 


4, 
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SCARCITY OF COAL 


GREEN'S ECONOMIZER 


meets the increased price, and through using the gases that formerly escaped 


INEI, 

ARIE 

a V 
SANS 


lod 


<r through the chimney, keeps a reserve of HOT WATER always on hand to meet 
S sudden calis. Saves from 10 to 20 per cent of coal cost. 
we Let us send our booklet, ‘‘Green’s Economizer.” 

0, 


The Green Fuel Economizer Company 
Sole Manufacturers in the U. S. A. MATTE WAN, N. Y- 


Ore 


T 


SS aS D Lh 
EAN TNEIZRAUN LNT ENMEDNUE ERGO SONGTILINTIS NUE NTE ITAA AR PATIL NALS NGA NALE NY LENT ELGG SANTANAE NUE NTE AOI OIA NUENINUER NANNERL 
LEQ TLE NS ALF pea EA) LESSON UN AUN eZ Ve Weta AN IZ IRA A VENIENT SANS SN OLS Oe ALE AY SEA, Vy HERTS RAS ALS AS) ENNA SNS 
as WINE ROR REERY ANON GT CSN IZ Sep LI ALIAS IESIN ENCANA ON ERE RR SASSI SIRIUS REPAY 


Next rf 7 UNo ANANIN a Ati Bi 
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Machado & Roller....+--+-+-+-+° 13 Nernst Lamp Co......--- TEET 44 Phillips Insulated Wire O T 46 Sawyer-Man Electric OG. cinecaaes 
Maltby Lumber Co.....---++-++: New England Butt Co......----> 15 Pignolet, Louis M OTET 18 Schwalm, Geo. F......-- seere 37 
Marshall, Win 34 New England Engineering Co.... 5,14 Portland Co., The eesse ce.s... 33 Schwerdtle Stamp Co....--+----- 22 
EO ane eee Se New England Motor Co.... -+-+ 39 Powers Co., The B. L....++---++: 14 Schlesinger & Mears.......--0-- l 
Marshall-Sanders Co..... ----+++: 19 New Jersey Central R. R....----- Prentiss Clock Improvement Co... 37 Seely Mfg. Co.....---sseretreee 18 
Massachusetts Chemical COyaca vss 9 New York & Ohio Co......---+-- 1 Pullen Electric Co., Leon W... 5 Sheaff & Jaastad..... sse errete 14 
McGill University... . -1e +++ 13 NewYork Cen.& HudsonRiv.R.R.. Shedd Electric & Mfg. Co........ 98 
McIntire Co., The C 42 New York Insulated Wire Co... . 1 R Shelby Electric Co... -s.es 1.37 
McLeod & H R Rg ee New York Telephone Co.....-+--+ 42 Rae, Frank B.. ..----ee sere 14 Siegrist Lubricator Co Loe amsees 6 
cm enry CO...» ere-ees 48 North Electric Co.......--+--+++* 43 Reisinger, Hugo....---- RES 93 Siggers &BIggers... s... ee 38 

McTighe, Thos. | re ere 14 Reuterdahl, Arvid.....--+--+-+°° 14 Signaloid Chemical Co.......-+:: 
Mechanical Boiler Cleaver Co..... 35 O Reuterdahl Electric Co......+--+-- 94 Simplex Electrical Co ....------ 1,37 
Menchen, Joseph P.......----+++ 03 Okonite Co....-.-.-0--rertete 1,11 Risdon-Alcott Turbine Co.....--- 17 Smith Storage Battery Co......-- 18 
Mica Insulator Co....--..-++--++: 96 Ostrander, W. R. &Co...--- + 13,36 Robbins & Myers Co... s-sess; 39 Smith & Hemenway Co......---: 46 
Monarch Fire Appliance Co...... 18 Roberts Electric Supply Co., H.C. 21 Spencer Electrical Co ..-.-.+- + 42 
Montauk Fire-Detecting Wire Co. 1 P Roebling’s Sons Co.. John A....... 46 Sprague Electric Co...-.. +. 2 
Morse Twist Drill Co......--+- +> 87 Pacific Electric Co... ... e «+++» 14 Rooney-Westbury Elec. Lamp Go 26,34 Standard Electric Mfg. rr O 19 

Munsell & Co., Eugene....----- ie Paiste Co., H. T....---- ee ee rere: 93 Rossiter, MacGovern & Co.....--- 35 Standard Paint Co.....-----+:+*° 
Murdock Parlor Grate Coraes 36 Parsell & Weed...... sesssee +t 33 Royal Electric Co....-.-++-++-+: 39 Standard Pole & Tie Co... Ë 

Myers Break Finder COn noieta 38 Pennsylvania R.R ...... sees: 36 Runyon, F. O...esseerees gotte 14 Standard Underground Cable Co.. 
Phelan, D. W...-.. ceree seers 42 Russell-Tomlinson Electric Co..... Standard Varnish Works... ee 26 
N Phoenix Glass Co ....-+---eeeee 1 Standard Vitrified Conduit Co..... 18 
National Battery Co ..........-+- 22 Phelps Co.........-+: EEE ' S Stanley, Arthur F... se. ee 36 
National Conduit & Cable Co..... 1 Phillips, Eugene F., Bare and Ib- Safety Insulated Wire & Cable Co.. 10 Stanley Electric Mfg. Co... 1 
National India Rubber Co .....-. gulated Wires.. .c.ceeeererere 1 Samson Cordage Works.....-.-:- 38 Stanley Instrument Co.....---+*: 18 


(Continued on page 17.) 


A sumptuous ‘New Year's Number” of the 
“Electrical Review” will be published, dated 
January tenth, nineteen hundred and three. 
It should be of especial value to advertisers 
as it appears ten days after the distractions 
of the season’s festivities, and after the 
great mass of holiday literature is laid aside. 


NTE a 
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A Stilwell Feed Water Heater is an important adjunct 
to steam power plants, because for every 10 degrees added 
to the temperature of feed water about | per cent of the 
total cost for fuel will be Saved. 210 degrees is easily 
obtainable with sufficient exhaust steam, as every facility 
is provided for bringing the steam and water togetherin such 
a way as to heat it to the highest possible temperature, 


+ De ee sas es ad 


at At the same time the water is freed from scale- 
he : producing elements, keeping the boilers free from scale 


OL he I 


ae, EN and adding to their life, 


We also make Steam, Power and Electric Pumping 
Machinery, Jet and Surface Condensers, Air Compressors, 
Victor Turbines, Oil Mill Machinery and Filter Presses, 


TURBINES 


UPRICHT AND HORIZONTAL 
For ELECTRIC POWER and LIGHTING PLANTS 


RISDON TURBINE 


gives the highest full gate results of any Turbine ever made. 


ALCOTT HICH DUTY TURBINE 


High speed and efficiency. Great strength. 
Close regulation and steady motion. 


TAYLOR SLEEVE CATE TURBINE 


The largest power ever obtained from a 
wheei of the same diameter, 


RISDON ALCOTT TURBINE Co. 


Write for Catalogue. MOUNT HOLLY, NEW JERSEY, U.S.A. 


SAMSON TURBINE 


ON UPRIGHT OR HORIZONTAL SHAFTS 


The SAMSON js especially desirable for use where SPEED 


LOMBARD GOVERNORS 
(Fo I ae cen 


Our 1902 Catalogue of 100 
pages is now ready for distri- 
bution. It contains all avail. 


able information on governing 
water wheels. If you are 
interested write for it. 


THE LOMBARD GOVERNOR CO. 


36 Whittier St. (Roxbury) 
BOSTON, MASS, 


ALPHABETICAL INDEX. 
(Continued from page 16.) 


Stirling C REGULATION is required, because of its HIGH EFFICIENCY 
Ein E ER r& Electric C ehh igh, at reduced gateages and BALANCED GATES. This insures 
Rpt Baia no ee c ceedingly CLOSE REGULATION and saves WEAR ona 
teedii aani A elepbons TEAR in the ELECTRICAL APPARATUS. 

A STUE h , 4 

Pies ETA SEES eles The best turbine on the market for driving 

wLuUe - )W i} NPS b's aa a, a aa 


ELECTRICAL MACHINERY 
Write Dept. V for Catalog 


JAMES LEFFEL & CO., SPRINGFIELD, OHIO, U. $. A. 


vV is Ww Ww 
index Electric Co...... . .. .. 22 Warren Electric & Specialty Co.. 1,2 Wilmerding, C. H............... 14 
U. S. Mineral W 39 Vought Bo COs ieeu tte ton 14,42 Western Electric Co.............. 5 Worthington Co., The Geo....... 23 
University rof Wis: ode ae 18 Western Electrical Supply Co. ...24,25 Wyckoff Creosoting Co.......... 26 
tica Drop For e& Tool C eee 46 Ww Western Telephone Mfg. Co...... 42 
= cs Wagner Electric Mfg. Co......... Westingbouse Electric & Mfg. Co. 45 Z 
v Wagor Mfg. Co., The P. R....... 33 Weston Electrical Instrument Co.. 26 Zimdars & Hunt ee 
Vail, J. Heo. 14 Walsh’s Sons & Co............... 13 Wheeler Reflector Co............ 13 Glindars & funt... owes. 
Van Nostrand Co., D............. Wanted..... sg White & Co., J. G............... 14 


Viaduct Mfg. Co... |" +s seeeseeee 42 Warren Electric Mfg. Co. ae | Whitney Electrical Inst. Co...... 18 (Uontinued on-page, £2.) 
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FLOTATION IN AIR 


OF THE MOVING PARTS OF 


STANLEY RECORDING WATTMETERS 
ror ALTERNATING CURRENT 


IS ACCOMPLISHED BY 


MAGNETIC SUSPENSION œi TAE 


NO LOST REVENUE i 
NO FRICTION ALL CURRENT USED RECORDED 


SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION 
í 


“ABOUT METERS” AN 
STANLEY INSTRUMENT CO. som mamn a cof staring es 


GREAT BARRINGTON, MASS., U.S.A. EATTLE, WASH. 


Voltmeters, Ammeters, 
and Volt-Ammeters » » » 


TE SUBWAY SYSTEMS 


BUILT FOR ALL PURPOSES 


COMPLE 


POORE S| Pee ree @. M. GEST, Export Subway Contractor 
ACCURATE, Primary Batteries, CINCINNATI, OHIO 277 BROADWAY, N. Y: 
RELIABLE. Circuits, Etc. 


L. M. PIGNOLET, 


Maenefactarer ot ELEOTRIO INSTRUMENTS, and ELEO- 
TROTHERAPEUTIO APPARATOS. 


78 Cortiandt Street, New York. 


IDEAL FIRE PROTECTION "= 
ELECTRICAL APPARATUS 


Highest Awards at National Export. Central 
Canadian, Pan-American and Charles- 
ton Expositions. 
MONARCH FIRE APPLIANCE COMPANY 
247-249 Peart St., NEW YORK CITY 


| aan i  eeneel 


CONSUMERS CARBON CO. 


LANCASTER, OHIO, U. S. A. Smith Tray Plate Storage Battery 
Carbons of all kinds and for all purpose’ Most Compact. Most Eficient. Lightest. No Internal 
Resistance. 


Smith Storage Battery Company 
196 State St., Binghamton, N. Y. 


JEWELL Instruments 


for Direct Current only, are 
used by discriminating engi- 
neers. Made to use with ammeters, 


Over 
Ten Thousand 
Miles in 


milli-ammeters and milli-voltmeters. 


Jewell Electrical 
Instrument Comp’y 
Enamelled Slate Shunt 61 and 63 Union Park Court 
; ; l 


Boxes for Jewell Cor. Carroll Ave 
Instruments Chicago, Bikes Ra 5. a C 


INT CO. of AMERICA 
General Offices: Century Bullding 142 Market Street, Newark, N. J: 


©», Underground Conduit 
~ INSULATORS AND SPECIAL CLAY PRODUCTS 


The SINGLE DUCT Is self-centering 
The MULTIPLE DUCT embodies new patent features for rapid f 
a i 


| construction 


” We have one of the largest and best equipped faotories with im | 

roved 
3 machinery. A corps of skilled workmen who know how to sake 
} good condult, and UNEQUALED SHIPPING FACILITIES 


k a 
ear 
“ — Rene cea n 


Multiple Duct made tn 
2-3-4-6 and 9 Ducts 


CATALOGUE ON REQUEST 


STANDARD VITRIFIED CONDUIT CO. 


39-41 Cortlandt Street, New York 
B. S. BARNARD 


Vice-Pres. and Secretary 


R. W. LYLE 


Pres. and Gen’i Manager 


es. eS a 
” amm — = 


qe 


VA 
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ELASTIC FIBRE 


ladictiag Datok Elasticity in a socket lining makes a 
Key Switches . e a 

Flush Switches good workmanlike production—no nick- 
Gang Plates 2 p 

Push Button Switches ing or other deformations of the shells 
Art Plates 

Door Switches zand the lining never drops out, but 
Baby Knife Switches 


Punch Clip K site Switches can be easily removed by the fingers. 
Ed.,T. H. & West. Key Sockets 


Receptacles Why not specify elastic fibre lined, 


Weatherproof Sockets = 
Attachment Flugs . 

Midget Plugs & Receptacles automatically made sockets that are 250-VOLT EDISON 
Rosette Piugs & Receptacles Key SOCKET 

Flush Plugs & Receptacles 
K. W. Cut-Outs 

Competition Cut-Outs words, get IN sockets. 
Branch & Main Cut-Outs 

Dow Adjusters 

Gongs 

Watchman’s Registers 


just right on your next order. In other 


IF YOU DO NOT RECEIVE OUR REMINDERS, SEND YOUR BUSINESS CARD AND GET THE "CHOICE STUFF" 
WEEKLY. PLEASE MENTION ELECTRICAL REVIEW. 


MARSHALL-SANDERS CO. 


BOSTON, MASSACHUSETTS 


~ 


ELECT RI C LAU NC HES PCN Before Contracting for 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS © ad INCANDESCENT LAMPS 
CGan’t Explode Get the STERLING SPECIAL Literature. 
SIMPLE IN CARE "RELIABLE IN OPERATION 1 STERLING ELECTRICAL MFG. CO. 


No Heat - No Smoke = No Smell i Warren, Ohio. 


STEEL OUTLET 1o JUNCTION BOXES 


Switchboards, Panel Boards, Switches, Ete. 


BAYONNE CITY, N. Je 
.. MADE BY.. 


THE BOSSERT ELECTRIC CONSTRUCTION GO. 


UTICA, N. Y. 


This Label on incan- 
descent lamps guar- 
antees best quallty 
lamps 


American Vitri- 
fied Conduit Co. 


GENERAL OFFICE — Broadway- 
Maiden Lane Building, NEW YORK 


AAA 


Manufacturers f VITRIFIED 
GLAZED 
CONDUIT 


MANHATTAN THIRD-RAIL 
INSULATOR 


40,000 of this type Inau- 
lator furnished by us to 
Manhattan Railway Co. 

of New York 
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ARENA . + sot tS 
NATIONAL MAGAZINE + °° * 7 | 


isos eo 
CRITERION _. ° ° ° ° ; ° i a hana oo | MY PRICE FOR 
LEDGER MONTHLY . : ; ` : . ; oe a Te 
NICKEL MAGAZINE > = + + °° l OneY > | $3.00 
NATIONAL ILL. MAGAZINE > » 5 °° ne Year 50 2: 

$6 50 | CSEE 
THE OAKS, a weekly magazine, $2.00 per year | ALe $9 chet se a [au $2 
ENA, $2.00 , 

iaie ge geht yai FOR . WOMAN’S HOME COMPANION, one year | FOR 
WORLD, tri-weekly, N. Y., one year } THE PILGRIM, a Magazine of Progress i $ 
OHIO FARMER, one year | ALL $ 2 THE ERA, one year oE 2 
vick's FAMILY MAGAZINE, one year | fti NATIONAL or LEDGER MONTHLY 


LEDGER MONTHLY, one year 


FFER 


LEDGER MONTHLY, 14 months j ice 1.00 
NATIONAL MAGAZINE, {2 months The two for $ 
TWO OF THE BEST UP-TO-DATE MAGAZINES PUBLISHED. SAMPLES FREE 


LESLIE'S MONTHLY 14 months Nov. and Dec., LEDGER MONTHLY 14 months, Nov. and Dec., 
1902, and all of 1903. 1902, and all of 1903 $ 
sa pa 14 mo. or NATIONAL MAGAZINE ALL $ 2 or NATIONAL MAGAZÌNE 12 months ALL 
months. FOR FOR 
COSMOPOLITAN or WOMAN’S HOME COMPANION. CRITERION 12 months 
NATIONAL ILLUSTRATED MAGAZINE. THE OAKS 12 months 
COSMOPOLITAN 12 months. COSMOPOLITAN or NATIONAL MAGAZINE 
LESLIE'S MONTHLY 12 months. aL $ LESLIE'S MONTHLY aLL $ 2 
NATIONAL MAGAZINE 12 months. FOR WOMAN’S HOME COMPANION 12 months FOR 
NATIONAL ILLUSTRATED MAGAZINE. = NATIONAL ILLUSTRATED MAGAZINE | 


The price after the following publications also includes your choice of any $2.00 combination named above: 


Current Literature - - - - $3.50 i Citice- - - - - °° $3.25 Harper’s Moathly or Weekly - - $5.35 | Scientific Americas Bidg. Monthly $4.25 
Public Opision (New) - . 350 | ArenacorMind - - - - - 3.00 Scribaer’s Magazine - > «+ 4.75 | Pearsoa’s Magaziae, 12 months 
testie’s Weekly e. >e > 4.25 | Great Round World - - 325 | Current History >- > > >o 300 with Calender, added to aay 
Judge Weekly - - - - - 450 Ceatury Magazine - - - 5.50 | The naks, a weekly magazine - 275 offer, $1.00 extra 

Art laterchange - - -> 4.15 | St. Nicholas - - - 4.50 | Scieatitic Americaa - - - - 4.75 Lestie’s Pop. Mo. with Calendar $4.000x 


I WILL DUPLICATE any or all club offers made by ANY other Agen ents 
with every pubiisher in America who makes Special: offers. l goncy Or eT shave peciat Settee 
miam, 8 


it you wiil sead me THREE orders for ANY eombinations, including THREE or more pubiications, you ma heave PREE as your pre 
FREE yearly subscription to ANY $100 periodical mentioned in Offer No. 1, ie my thirty-two Bens sopping Ask joc Catalogue. Your OWN club and 
TWO other clubs make the THREE orders. Combinations must be for $1.50 each or over. Sp-:cial cash commissions quoted to agents. 


FOUR TRACK NEWS, one year, 35 cents extra = SEND YOUR LIS? TO US AND LET US QUOTE YOU PRICES 


National lilustrated Magazine for one year and Farm, Field an 
sent with each order if ASKED FOR ‘and mention this pa ae Fireside three months. 


7 | THE CRITIC, 6 months, $1.00, in place of any $1.00 Magazine on this page 


Address J. W. Grumiaux’s Club Agency 


LE ROY, N. Y. 
REFERENCES: DUN or BRADSTREET, ALL LEADING PUBLISHERS, LE ROY NATIONAL BANK 
ASK FOR COMPLETE THIRTY-TWO PAGE CATALOGUE OF OTHER OFFERS 
| a 
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“THE HART” 


RECTANGULAR 
BASE 


FLUSH SWITCH 


is narrow enough to fit | 

iron wall frames and boxes designed for “H. & 
H.” Push Switches and is the same in mechanism 
as the regular “Hart” Rotary Switch. 


Hart Rotary and “H. & H.” Push Switches 


in all types. Ask for a Catalogue. 


HART ano HEGEMAN 


%2 UNION PLACE, O/ HARTFORD, CONN. 
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WESTON SAFETY CRABS AND WINCHES | PRODUCT ` 
The Weston Crabs and Winches 4 

are the only SAFETY CRABS and A Dectect tn : SA 
=i r E ee J Uniformity, Candle-Power À 
to lower the load which is alwa ° 
arise where it is stopped. int é Pi Ņ Long Life 
Handles Cannot Fly Back J RY 
fro} COLONIAL 


UNDER ANY CONDITION 


OF USE OR MISUBE : . i W Pp ELECTRIC 
EHNE VN Ne R N, COMPANY 


V i) A A 
MAIN OPFICB AND W ZA 


WORKS: Ravenna Ohio 


STANDARD SINGLE POLE WINCH. (Ai A i 
' CLEVELAND, OHIO, U. S. A. N 
NEW YORK. PITTSBURG. LONDON. = 
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DOUBLEDAY-HILL 
ELECTRIC CO. 


PITTSBURG, PA. 
an — 


MANUFACTURERS AND 
` DEALERS 


Electrical 
Supplies 


Lowest Price 
Highest Grade 
Quickest Deliveries 


EMERSON 
POWER 
MOTORS 


Alternating Current 


ELECTRICAL REVIEW 
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(Continued from page 17.) 


Adjusters, Incandescent Lamps. 


Incandescent Klectric Light anip- 


ulator Co. 
Pacific Electric Co. 
Vought-Berger Co. 
Air Compressors. 
Stilwell-Bierce & Smith-Vaile Co. 
Alternators. 
Christensen Engineering Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Annunciators. 
Ohio Electric Works. 


Batteries, Primary. 
American Carbon & Battery Co. 
Burnley Battery & Mfg. Co. 
Edison Mfg Co. 

Pullen Electric Co., Leon W. 

Batteries, Storage. 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Reuterdahl Electric Co. 
Smith Storage Battery Co. 

Bells. 

Ostrander & Co., W. R. 

Belt Dressiug. 

Dixon Crucible Co., Joseph. 

Boilers. 

Allis-Chalmers Co. 
Babeock & Wilcox Co., The. 
Payne & Co., B. W. 
Stirling Co., The. 
Boiler Cleaners. 


Connectors and Terminals. 
McIntire Co., The C. 


Construction. 
J. G. White & Co. 
New England Engineering Co 


Construction Supplies. - 
T. R. Brady. i 


Cross-Arms, Brackets, Pins, Ties, 
Climbers, Etc. 
Central Electric.Co. 
Donnelly, John. 
Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 


Dynamos and Motors. 
‘Akron Electrical Mfg. Co. 
Bullock Electric Mfg. Co. 
Central Electric Co. 
Coho & Co., H. B. 
Christensen Engineering Co. 


“Boch. 
Glazo 
Fillod 


Patented March 8 and 33, 1898. 


= es @ 


The name of the best High 
Voltage Porcelain Insulator 
made. 


Crocker- W beeler Co. Ask for particulars and tests. 
Dustin Co., Chas. E. | Manufactured exclusively by 
Eck Dynamo & Motor Works. 


Elwell-Parker Electric Co. 

Fort Wayne Electric Works. 
General Klectric Co. 

Gen’ Incandescent Arc Light Co. 
Hobart Electric Mfg. Co. 
Holcomb, D. H 


THE A, THOMAS & SONS C0., 


EAST LIVERPOOL, OHIO. 


ee tees i Sales Office : 

eystone Electric Co. ; 
New England Motor Co. 39 and 41 Cortlandt $t.. NEW YORK 
Robbins & Myers Co. 0000006 0O0000000000000 
Rossiter, MacGovern & Co. 

Royal Electric Co. 

Sprague Electric Co. u NATIONAL” = 


Stanley Electric Mfg. Co. 
Stow Manufacturing Co. 


Mechanical Boiler Cleaner Co. 
Boiler Compounds. 

Dearborn Drug & Chemical Co. 
Boiler Insurance. 

Hartford Steam Boiler Inspection & 

Insurance Co. 

Books, Technical. 

Audel & Co., Theo. 

Electrical Review Pub. Co. 

E. L. Powers & Co. 

Tulley & Co.,. Henry ©. 
Cable Hangers. 


Induction Type 
Full Load 
Automatic Start 


Thresher Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co. 
Electric Locomotives. 


General Electric Co. 
The Jeffrey M 


fg: Co. 
Westinghouse Electric & Mfg. Co. 
Electric Lighters. 


Electric Contract Co. 
Ohio Electric Works. 
Stanley & Patterson. 


STORAGE 
BATTERIES 


of Highest Grade for 


Railway Power Plants, Central 


Stations, Automobiles, etc. 


Renewals for Batteries of any make 


Details on application 


NATIONAL BATTERY CO. 


368-382 Massachusetts Ave , Buffalo, N.Y. 


immediate delivery from large 
stock, lowest prices 


Nernst Lamps 


Save l-2 Current 


LARGE STOCK 
LOWEST PRICES 


——————————————— 


DOUBLEDAY-HILL 
ELECTRIC CO. 


PITTSBURG, PA. 


Standard Underground Cable Co, 
Cabling Machines. 
New England Butt Co. 
Carbons. 
American Carbon & Battery Co. 
Consumers’ Carbon Co. 
General Incandescent Arc Light Co. 
Reisenger, Hugo 
Castings. 
Christensen Engineering Co. 
New England butt Co. 
Circuit-Breakers. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Fort Wayne Electric Works. 
Western Electric Co. 
Cleaners, Incandescent Lamps. 
Incandescent Electric Light Manip- 
ulator Co. 
Coal Handling Machinery. 
C. W. Hunt Co. 
The Jeffrey Mfg. Co. 
Coal Mining Machinery. 
General Electric Co. 
The Jeffrey Mfg. Co. 


Coloring and Frosting Compound. 


Signaloid Che mical Co. 
Commutator Lubricant. 

Allen & Co., L. B. 

Anchor Chemical Co. 
Commutator Segments. 

Billings WX Spence r Rey: 
Condensers (Electric). 

Marshall, Wm. 
Conduits. 


\lphaduct Mfg. Co 

American Vitritied Conduit Co. 
Camp CoO., H. B. 

Gest, G. M. 

National Conduit & Cable Co. 
Sprague Electric Co. 

Standard Vitrified Conduit Co. 


W yckoff Creosoting Co. 


(Continued on page 33.) 


Electrical Instruments. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
Bunnell & Co., J. H. 
Fort Wayne Electric Works. 
Gen’l Incandescent Arc Light Co. 
Lamp Testing Bureau. 
Machado & Roller. 


CA 
Ma CO SZrr e 


Myers Break Finder Co. 

Pignolet, Louis M. (Boston oo 

Wagner Electric Mfg. Co. sO wr 
Electric Soldering Irons. 


American Electrical Heater Co. 
Simplex Electrical Co. 


Electrical Supplies. 


torage battery work. List of schools using it 


Central Electric Co. nailed on application. Sn Te A rs 
Electric Appliance Co. L. E. KNOTT APPARATUS CO0., 
Kioma Electric & Railway Supply |6 ishbarton Piace, - > BISS: MASS. 
‘Marshall-Sanders Co. 


Paiste Co., H. T. | 
Roberts Electrical Supply Co., H. C. 
‘Roessler & Hasslacher Chem. Co. 
Schlesinger & Mears. 

Stanley & Patterson. 

-Western Electric Co. 

Worthington Co., Geo. 


Elevating and Conveying Machin- 


. ery. : 
Brown Hoisting Machinery Co. a e po a 
Jeffrey Mfg. Co | | Any voltage. 


Allis-Chalmers Co. | A special trans- 
American Engine Co. < | former for mul- 


tiple arc street 
service. 


Ball & Wood Co. 

Dustin, Chas. E. 

Johnson, Charles F. 
Rossiter, MacGovern & Co. 


Engines (Gas). 
Lowell Model Co. 


Engine Indicators. 
Ashcroft Engineering Co. 


Alternating cur- 
rent enclose d 
; operated in 


Factery, Asrora, ill. 


A ee, 


| 
| 
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This Plug is especially suited for connections which have 
to be made and unmade frequently and rapidly. Therefore it is well 
adapted for theatrical work, for storage battery connections in electric ve- 
hicles and for large chandeliers in churches and theatres. It can be made to any 
See capacity up to fifty amperes. It is the only Connecting Plug endorsed by the "National 
g Board of Fire Underwriters.” 


I also make all kinds of Electrical Appliances and Scenic Effects for the Stage. 


JOSEPH P. MENCHEN, 1237 Broadway, NEW YORK CITY 


High Power Transmission 


made possible by insulators of 
the Locke “Victor” type. Every 
insulator is tested 
far beyond the ca- 

city for which 
it is sold before it 


is shipped. 
LOCKE VICTOR 


en adopted by 
the Bay Counties’ 
Power Co. and the 
Standard Electric Co., of Cali- 
fornia, for the largest and high- 
est voltage line in the world. 


FIVE MILLION LOCKE IN- 
SULATORS IN DAILY USE 
Send for Catalogue No. 6 and 
ask for Surface Leakage Tests. 
The Locke Insulator Mfg. Co. 


Victor, N. Y., > a + 


JouN MARTIN & 00., 33 New Montgom- 
ery St., San Francisco, Cal.; Pioneer 
Bldg.. Seattle, Wash —Pacific ( oast. 


Wa. E. Peck & Co., 116 Broad St., 


THE “P-K” SOCKET 


with locked-cap will hold the heaviest shade 
without the slightest sagging 


Just specify “P-K” 


H. T. PAISTE COMPANY 
Chicago —— Philadelphia —— New York 


We Are Dealers in 


y 
i 
Je 


wt N A e a hew York—Australia, Mexico, South 
«iil el rie U es America. 
me? Gumo ToLusso Via Torino 61, Milan, 
PUD CE Italy. 


in Jarge quantities. Our 
location is central for 
economical freight or ex- 
press shipments and we 
think you can make a 
oe saving by dealing with 

yp ae us. Our Standing guar- 
antees. Ask for copy of 

our elaborate new Electrical Supply Catalogue. 


THE GEO. WORTHINGTON COMPANY, Cleveland, Ohio 


ee ar a HS SOE Se Be 
vo. ` 


ete 


= ELECTRIC STOVES 


From 1,000 to 6,000 
Watts Capacity 


SEND FOR CATALOGUE 


American Electrical Heater Co. 


195-187 RIVER ST., DETROIT, MICH. 
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l Christ 


So we have put in a complete 
line ot Miniature Lamps of all 
sizes and voltages and styles for 
Miniature and Candelabra bases 
or with wire terminals. We also 
have a very complete line of 
electric toys. Write us to-day 
for Catalogs. 


` 


“Everything Electrical 3 


[ELECTRICAL TESTING 


We are now Electrical and Photometrical 
pre ared to Standardizations, 
undertake Tests of Lamps, Instruments, | © 


Materials and Supplies 


ELECTRICAL 
TESTING 
of all kinds 


of all kinds | _canoLmrower FURNENP 
Lamp Testing Bureau “iisrue 


E r E T 


| = so Be 
R 


SECONDARY STANDARDS OF 
CANDLE-POWER FURNISHED 


CORRESPOND 


eta, 


“y 


i 
ou 


Flectrochemically Formed Plate 


IS CONSTRUCTED IN ACCORDANCE WITH THE 


1 ine | Whi h tact. 
: NESS MOST ADVANCED IDEAS OF MODERN > = Cap can not be loosened or 
: PE ELECTROCHEMISTRY A A A @ C ie — contact lessened by shaking 
ats 7 a S aee at 
nh ie WRITE FOR BULLETIN Q m ak FOAN i > or pulling on the cord. 


ik 
its 
A A 


““SCONCEALED.”’ 


RFUTERDAHL ELECTRIC CO. PROVIDENCE R. | THE 


WESTERN OFFICE. 1504 MONADNOCK BLOCK. CHICAGO ILL. 


CHICAGO EDISON COMPANY 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. Telephone, Main 1260 
FIRST-CLASS EQUIPMENT IN ALL SHOPS 


OPEN DAY and NIGHT a « PROMPT ATTENTION 


Dynamos, Armatures, Motors, Arc Lamps, Inetruments, 
Machine Shop; Engines, Etc., Carpontor Shops: 
Cabinets, Etc. 


ENCE SOLICITED —— __ 


4 T 
Tal Rn oi ` 
as ~ 
n Pae 


ART mre. CO. 
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a Electrical Supply Co. 


ST. LOUIS, U. S. A. 


5 


’ ROSETTES 


FOR CLEAT. 
CONCEALED AND 
MOULDING WORK. 


Approved by the UNDERWRITERS’ 
NATIONAL ELECTRIC ASSOCIATION. 


eee 
Cap and bases interchange- 
abie. 
Positive lock and sure oon- 


panasna 


December 27, 1902 


ELECTRICAL REVIEW 


Tre A-B Enclosed Arc Lamp 


is rapidly being adopted by most 


of the principal cities for 


street 


lighting, because its strong, hand- 


some, simple and efficient. 


Made 


in solid copper or pressed cases 
for all circuits. 


OVER 100,000 IN DAILY USE 


EASY TO TRIM 


Western Electrical Supply 


Write us to-day for Descriptive Matter and Prices 


THE CONSOLIDATED ‘AXLE LICHT” SYSTEM OF 


Electric Lights ad Fans 


FOR ALL KINDS OF RAILWAY PASSENGER CARS 


t Adopted as the electric lighting system on Pullman Private Cars | 


and on the finest trains on leadiag Railway lines 


By this system Electricity for the lighting of railway 
cars is generated by means of a Dynamo driven by the 
Axle while the car is in motion, and is supplied auto- 

' matically from storage batteries when the car is stationary. 

Each car carries its own electric lighting apparatus, 
being entirely independent of all other cars or of any 
charging plant. 

Electric lights and fans keep a car appropriately 
illuminated and ventilated. 

The “ Axle Light” system is efficient, economical and 
—above all—Safe ; and is rapidly coming into general use. 


CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY =~ 


IOO BROADWAY NEW YORK 


JNO. T. DICKINSON, General Agent, N.Y. 
GEO. W. CARHART, General Agent, 


: e rI . 
83 West Jackson Bivd.. Chicago, Ill. Vice-Pres’t and Gen’! Manager 


Co. 


ST. LOUIS, U. S. A. 


Buy the Standard 


Brookfield Screw-Glass 


insulators 


We are especially 
equipped for s# $ 


HIGH POTENTIAL POWER 
TRANSMISSION WORK 


Write us for prices. 
Send us designs 
for estimates. $ $ 


THE BROOKFIELD GLASS CO. 


2 i 8-220 Broadway, New York 


Works: Brooklyn Borough 


25 
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a ` NI IN FOR INCANDESCENT LAMPS AND EVERYTHING ELSE. 
PLA FIs INSTRUMENTS. f BAKER & CO. 


PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS. MANUFA CTURERS OF PLAT INUM IN ALL SHAPES. 
We seli PLATINUM in any quantity, elthor large or small. Wo buy PLATINUM, or 


120 Liberty St. 
anything containing PLATINUM, in any quantity. Newark, N. J. New York Office, rty 


SPRAGUE ELECTRIC COMPANY’S 


| DIRECT-CURRENT 


„MOTORS... 


are built on scientific principles. For many years they have been recognized as being 
of the highest type, both in design and construction and are used extensively in 
America and Europe. They give the best commercial value. Write for Bulletin No. | 
2066 and No. 2076. ! 


General Offices: 527-531 West 34th Street, New York 
Branch Offices: Chicago, Boston, St. Louis, Baltimore 


i 
i 
' 
' 
i 
t 
i 
i 
i 
i 
l 
] 
' 
t 
i 
|] 
t 
i 
i 
i 
‘ 
i 
' 
i 
' 
l 
i 
i 
i 
' 
i 
i 
i 
|] 
t 
| 
t 


“CLIMAX”? « ADVANGE” 


Resistance «GERMAN SILVER” 
> DRIVER-HARRIS WIRE (0. 
Wire 


TY) | HARRISON (Newark), N. J. 


FOR HIGH GRADE 


INSULATING VARNISHES 


Avoress STANDARD VARNISH WORKS 
LONDON LK HICAGLO 
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THE WYCKOFF PIPE & 
À CREOSOTING CO. ::: 
Portsmouth, ne | 


DROP FORGED COMMUTATOR SEGMENTS 


DROP FORGINGS = 


MANUFACTURERS OF 
it you want OF EVERY DESCRIPTION Write for Wyckoff Wooden Conduits, 
The Best EA Prices CROSS-ARMS AND LUMBER. 
That’s Made Stating Your 7 
Get Ours PATENTED NOVEMBER 6'= 1868. Requirements 


AMERICAN | 
STORAGE CELLS ARE THE BEST 


GENO FOR DESCRIPTIVÉ CIRCULAR 
AMERICAN BATTERY CQ. 

473 S.CLINTON ST., CHICACO, (LL. 
ESTABLISHED 1800). 


THE BILLINGS & SPENCER CO., Hartford, Conn., U. S. A. 


Sterling ==:. Varnish 


STERLING BEXTRA BLACK FINISHING VARNISH 
STBRLING BLACK AIR DRYING VARNISH 
STBRLING BLACK CORE PLATE VARNISH 
The Sterting Varnish Co. || The Sterling Varnish Co. 


PITTSBURGH, PA., U. S. A. 95 COLMORE ROW, BIRMINGHAM, ENGLAND 


Best muslin carefully coated with refined 
linseed oll by entirely new bol origieal 
process. ; 


` 


Purnished in any length desired. Send 
r circula 


` 


CLOTH ma nus coin 


NEW YORK | CHICAGO 


WESTON Electrical Instrument’ Co. 


Waverly Park, Newark, N. J., U.S.A. 


BERLIN: Bazopean. Weston eee. instrament Oo., No. 88 curio 
PARIS, FRANCE: E. H. Oadiot, 12 Rue St. Georges. te 
WESTON 


ILLUMINATED , | 
DIAL, STATION 4 Me STANDARD 
INSTRUMENTS S <a >) peis irt or 


EDISON MINIATURE LAMPS 


have been for twenty years 
THE STANDARD OF THE WORLD 


and are to-day more largely used than all other makes 
combined. 


SERVICEABLE, ECONOMICAL, 
RELIABLE. 
Miniature and candelabra Sockets and Receptacies. 


EDISON DECORATIVE AND MINIATURE 
LAMP DEPT. 


- General Electric Compaay, 
Harrison, N. J. 
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List of 
Electrica 


Patents 
Issued Last Week 


The only turn-down lamp anybody ever 
bought again 


THE PHELPS COMPANY 


29 Rowland 8t., Detroit, Mich. 
1 


(Specially reported for this journal by E. 8. 
WwW 


Bullding. Voshington DG Copies of 
n, D.C. es of any 

patent may be secured for 10 cents each.) 

MICHAEL BLAKE 


M. J. BLAKE 


M. J. & M. BLAKE 


ISSUED DECEMBER 16, 1902. 


115,740 Draw bench; G. Baehr, 
McKeesport, Pa. 


715,741 Interchangeable direct and 
alternating current arc lamp ; M. H. 
Baker, East Liberty, Pa. 


115,797 Electric arc lamp; J. A. 
Heany, Philadelphia, Pa. 


115,798 Insulating metallic surfaces | ELECTRICAL ENGINEERING 
or wires; J. A. Heany, Philadelphia, TAUGHT BY MAIL 


Pa. 
eJ ee wW for our f flustrated book 
715,818 Insulated rail joint; W. E. POAN NERONE a ELED: - 


$ 
Karns, Parker’s Landing, Pa. TRICAL ENGINEER?” 


aaan 1 Communication with the Bake teach Electrica! Engineering 
aid ol electromagnetic devices; I. fFe ne Lighting, Blevtric Railways, 
Kitsee, Philadelphia, Pa. indorsed by Thos. A. Edison. 

715,627 Rheostat: F. Mackint ELECTRICAL ENGINEER INSTITUTE 
Schenectady N Y a ena i Dept. M, 240-242 West 23d St., New York. 
plurality of resistance units supported 


at opposite ends between open work P R 0 T E C T Í 0 N 


frames. 
115,875 High potential insulator ; 
A GOOD INVESTMENT 
A Lamp 


G. H. Rupley, Schenectady, N. Y.— 

Consists of two concentric tubes of 

insulating material with an annular 

space between them, and a filling of 

insulating material containing a hydro- Guard firm ly 
fastened to 
socket pro- 

tects com- 

pletely 


carbon in said space. 
715,878 Swiveling trumpet for 

The P. R. WAGOR MFG. CO. 

SPRINGFIELD, MASS. 


IRON ano STEEL SCRAP 
79 TENTH AVENUE 


COR. 16TH OTREET 
Telephone Connection NEW YOR 
B97 18th St. oon 


telephones; A. Schoeler, Elberfeld, 
Germany. 


715,901 Controlling electric arcs; 
E. Thomson, Swampscott, Mass. 


715,917 Outlet or junction box; M. 
F. Whiton, Hingham, Mass. 


(Continued on page 3h.) 


CASE BROTHERS 
INSULATING ^b FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


Highland Park, Conn. 


GASOLENE ENGINES 


FOR ISOLATED LIGHTING 
AND POWER PLANTS 
STATIONARY, MARINE and 
AUTOMOBILE MOTORS 


Send for Circular 


THE LOWELL MODEL CO. 


Drawer 1213 LOWELL, MASS. 


Rough Handling 


will not Injure or derange our Portable or Station Testing 
Instruments for Measuring Resistances and Locating Dead 
and High Resistance Breaks, Grounds and Crosses in 
Telephone, Telegraph, Electric Light, Fire and Police 
wires or cables. 


New Principle! 


Easily understood and operated 


THE MYERS BREAK FINDER CO. - Syracuse, N. Y. 


THE “BOSTON” 
AUTOMATIC BURNER 


The favorite of all first- 
class Eleciricans and is 
acknowledged by all to be 
the only reliable auto- 
matic in the market. 
Guaranteed perfect in 
every detail. 
MANUFACTURED BY 


Besten Electric Ce. 


29 Harrison. Ave. Extension 
BOSTON 


| tHe ALLE 


we 
se 
at 


“BOSTON” AUTOMATIC. " BOSTON ” MECHANISM. 


IT’S PERFECT! 


The ALLEN 


Soldering Stick (Flux) did it 
Makes Solder Flow on Aey Metal 


Large ALLEN Soldering Stick 
Free for Trial 


$ 
. 
queens att” 
Chad 


OINT ? 


L. B. ALLEN CO., Inc., 1335 Columbia Ave., Chicago (2) 
igh ee se 


a is ade, ka n 


we 


` 
>a 
7. 


ae me 


ER ARC LICHT & TROLLEY CORD 


send tor Sampos SAMSON CORDAGE WORKS 2227 


PARSELL & WEED, 
MODE XT, MAKERS. 


Electrical, Experimental and Fine Tool Work 
Write for Booklet. 


Franklin Gas Sets of Castings and Material; Finished Parte and 
Cae; lete Engines. Write for Gas Engine Circular No. 3. Telephone, 156 
M n Square 


THE FRANKLIN MODEL SHOP, 
129-131 West 31st Street, New York Citv. 


THE 
Hayden Derby 
Mfg. Co. 


Manufacturers of 


METROPOLITAN 
INJECTORS 


H-D EJECTORS 


85-87-89 Liberty St. New York 


THE BEST iS THE CHEAPEST 


THE LATEST IMPROVED 


Voltage 
Regulators 


W. H. CHAPMAN 


Are made under the Inventor's personal supervision 


The Portland Company 


PORTLAND, ME. 


orporated 1844. Send for Cireulars and 
a Testimonials 


ee ee ee 


Pee eas ee ee en nm ne 
i i al 


T 
CSTR 
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PATENTS. 
(Continued from page 33.) 


715,920 Electric: battery; D. H. 
Wilson, Chicago. Ih. 

715,040 Transformer for polyphase 
alternating currents; E. Ziehl, Berlin, 
Germany. 

715,975 Controller for electric 
motors; E. R. Carichoff, East Orange, 
N. J. 

15,988 Trolley wheel; L. Chron- 
-inger, Findlay, Ohio. 

715.999 Telephone system; W. M. 
Davis. Chicago. I.— Tbe primary 
winding of an induction coil included 
in a telephonic circuit, a transmitter 
and battery in circuit therewith, and a 
secondary circuit of low resistance 
including the secondary winding aod 
a telephone receiver. i 

716.000 Apparatus for communi- 
cating sigoals through space ; Lee De 
Forest, Chicago, IJ|_—A receiver for 
electrical oscillations, comprising elec- 
troiles, conducting particles and a 
supporting mediuin interposed between 
said electrodes, said supporting medium 
‘operating to maintain said conducting 

articles in norma) low resistance re- 
ation with respect to said electrodes. 

716,088 Overhead electric carrier 
und hoisting device; Il. M. Harding, 
New York, N. Y. 

716,048 Electric heater; J. H. 
Jenkins, Schenectady, N. Y.—An elec- 

(Continued om page 36 ) 


ee ee Ň ——— 


For Sale RAILS — Wanted tor Cash. 


NEW AND RELAYERS: 


ELECTRICAL REVIEW 


Free 
Test 


99 


“Royal Worcester 
Belting 


We are so confident that this is ab- 
solutely the best and most economital 
power belt to use that we will gladly 
send trial belt for testing on your own 
machinery. All you have to do is 
write us for it, and you are under no 
obligation to keep it unless it’s abso- 
lutely satisfactory in every respect. 

Write us to-day for belting facts. 
We have been making old-fashioned 
oak tanned leather belting for 50 years, 
and want you to know how it wears. 
It will be money in your pocket. 


QRATON & KNIGHT MFG. CO. 
Oak Leather Belt Makers, Worcester, ary 
@) 


ELECTAIG CONDENSERS 


WM. MARSHALL, Meaafectarer 


© 


Vol. 41—No. 26 


We Can 
Make 
Prompt 
Deliveries 


on all kinds of Min- 
iature and Candela- 
bra Lamps. 


Send us your or- 
der for Specialties. 
You WILL BE pleased 
with them. 


The Rooney-Westbury Electric 


Lamp Company 


J 


12 vo 66, a.so 60 TO 60 Las. 
PROMPT SHIPMENT. 
Gars, Motora, Gene-ators. Enginer. 


Charles F, Johnson,” sumaio. n v.e 


154 East 23d Street - - New York City 


(2) 


Standards a Specialty 
709 Lexington Ave., New York 


We Buy and Sell All Kinds ELECTRICAL and STEAM MACHINERY 


DIRECT-CONNECTED UNITS ALTERNATING 


300 KW. GENERAL ELECTRIC 500-650 VOLT GENER- | 2—!50 kw.. G. E., 2.300 volts, 60 cycles, 3-phase 


: 2 - 120 kw., G. E., 2,000 volts, 125 cycles 
ATOR DIRECT CONNECT: D TO TANDEM COMPOUND, 1—100 kw., G. E., 2.040 volts, 60 cycles 


5— D82 Thomson-Houston 
16 AND 30x48 WHETHERILL-CORLISS HORIZONTAL | 1— 60 kw., G. E., 1,040 volts, 123 cycles 
LEFT HAND ENGINE 1—A83 T.-H., 1,000 volts, 125 cycles ENCINES 
1—30 H. P., Westingh , Ind. , 200 ; reles, ! 20x! 
187% kw., Westinghouse, M. P. 8, 120-volt Generator, Spee estinghouse, Ind. Motor volts, 60 cycles, ! 12 and 20x36 Slater Engine Tandem Compound 


phase 14x14 Rice Automatic 
dire t connected to Westinghouse Compound/ 1—20 H.-P., Westinghouse, Ind. Motor, 220 volts, 60 


Engine cycles. 2-phase 

60 kw., Eddy Compound Generator, 125 volts, direst | !~% H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2 phase 
connected to 18x13 Harrisburg Ideal Engine E le = = aie ae sss Soh se a ated 

Tr e EX) . “9 . (0) 9 vo 3 8 

25 kw., 250-volt Westinghouse Generators, direct con- A as a cat 
nected to self-oiling Ball Engines 

2-25 kw., 125-volt General Electric Generators, direct 
connected to one Triple Expansion Marine Verti- 
cal Engine 


ALTERNATING 


2—250 kw., G. E., 2,400 volta, 50 cycles, 3-phase 
2—200 kw., G. E., 2.300 volts, 40 cycles, 3-phase 
1—300 kw., G. E., 2,000 volts, 60 cycles. 3-phase 
1—200 kw., Stanley, 2,400 volts, 60 cycles, 2-phase 
1—150 kw., Stanley, 1,000 or 2,000 volts, 188 cycles 


Write for Our 


RAILWAY CENERATORS 


1— 80 kw., Thomson-Houston 
2— 8 kw., Detroit 


16x15 Rice Automatic 

18 and 23x17 Tandem Compound McIntosh & Seymour 
10x18x20 Payne Compound 

18x12 Armington & Sims 

12 and 20x12 Westinghouse Compound 


RAILWAY CGENERATORS = [7222277 orice 


2— 500 kw., 6-pole General Electric rs eens Cone 
1—270 kw., 4-pole General Electric 


18x12 Erie Ball l 
2—200 kw., 4-pole General Electric 10}9x164¢x12 Cross Compound Armington & Sims 
1—200 kw., M. P. 6, Westinghouse 


1—175 kw., M. P. 4, Westinghouse ARC CENERATORS 


2—150 kw., M. P. 6, Westinghouse No. 12 Brush, 159 light, 9.6 amp. 
2—110 kw., 4-pole Edd No. 11 Brush, 125 light, 9.6 amp. 
1—100 kw., 4-pole Walker No. 9B Brush, 120 light, 6.6 amp. 
3—100 kw.. 4-pole General Electric M. D. 2 T.-H., 50 light. 9.6 amp. 
1—100 kw., Edison Bipolar L. D. 12 T.-H.. 75 light, 6.6 amp. 


2— 90 kw., Thomson-Houston M. 12 T.-H., 45 light, 6.6 amp. 
Latest 


sete  GHARLES E DUSTIN CO, 


ii Breadway, New York  Storohouso--Orangoburgh, N. Y. 


ELECTRICAL REVIEW oe 


CLEANER 


MECHANICAL BOILER 


December 27, 1902 
ME‘ ONLY KNOWN METHOD OF 
S MY BOILERS CLEAN. AND FREE OF SCALE. 


BR INSTALLED OUR EXPENSE ON 60 DAYS TRIAL 


MECHANICAL BOILER CLEANER CO. 


WR.MASON MANAGER. 413 WESTERN UNION BUILDING. CHICAGO. 


AMERICAN-BALL DUPLEX COMPOUND ENGINE > DIRECT-CONNECTED GENERATOR 


The most economical plant for 
generating electric currents, and 


the most compact plant that has 
yet been produced. a a 4 a 


AMERICAN ENGINE CO,, 
48 Raritan Ave., Bound Brook, N. J. 


New York Office: 95 Liberty St. 


TRADE PAPER ADV. AGENCY N. Y. 


a 


SAVES EXPENSE 
in high coal bills 


Automatic A tus for Purifying, Softening and 
Simple ne Durable in Its Construction. 
Cost Low and Very Economical in Maintenance. 


Filtering Hot or Cold Water before entering boilers. 
8 Positively aes Incrustation, Corroding and 
oam 
Onesies eisai Power, Steam or Mechanical 
| No Waste of Lime or Soda Reagents. 
No Renewal of Filtering Material Necessary. 
IN | We guarantee our plants to do the work claimed. 
| 


OPERATION } 


/ AUTOMATIC WATER PURIFYING 60. 


45 BROADWAY, NEW YORK 
AGENTS—F. T. Day, N. Y. Life Bldg... Chicago. 


| Secs ne or Jewett Ain, Chattanooga, Te: 


ALLIS-CHALMERS CO., 


GENERAL OFFICES : OPAL, HOME INS, BLOG. 


Reynolds 
Corliss 


PUMPING, BLOWING AND HOISTING ENGINES. 
RIEDLER PUMPS AND COMPRESSORS. 
SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 


The Ball & Wood High-Speed Engine 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


Tre BALL & WOOD CO. 


Works: ELIZABETHPORT. N. J. 
120 Liberty S&t., New York City 


DIRECT-CONNECTED 
RAILWAY UNITS 


I—850-K V., Type M. P., !2-850-80, General Electric Gen- 
erator, direct-connected to a 30 and 48x48 Cross-Compound, 
Penn. Iron Works, Corliss Engine. Speed, 80 R. P. M. 


I—600-KW., Westinghouse, M. P. Generator, direct-con- 
nected to a 18 and 38x42, Cross-Compound, Corliss Engine, made 
by St. Louis Fdy.& Mach. Co. Speed, 100 R.P.M. BRAND 
NEW. 


1—500-K W., Type M. P., 10-525-90, General Electsic Gen- 
erator, direct-connected to a 22 and 42x42 Tandem-Compound, 
Corliss. Speed, 90 R. P.M. BRAND NEW. 


J—200-K W., Siemens & Halske, M. P. Generator, direct- 
connected to a 20x20 High-Speed Auto Engine, made by Colum- 
bus Iron Works. 


1—500-KW., General Electric, with 28x60 Allis, 1890- 
Frame, Corliss Engine, with Countershaft. Operated by rope 
drive. 


RAILWAY MOTORS 


200—38-B., Westinghouse, 50-H. P. capacity. 
150—12-A., Westinghouse, 20-H. P. capacity. 
50—No. 68 Westinghouse. 

25—No. 69 Westinghouse. 

Lot of K., K.-2, K.-10, K.-J3, K.-12 Controllers. 


Rossiter, MacGovern 6 Co., Inc. 


Factories 
Jersey City. N. J. 
St. Louis, Mo. 


Main Office—141 BROADWAY, NEW YORK CITY 


Branch Offices 
Boston — St. Louis 


| 
j 
| 
| 


"A DEALERS WRITE FOR DISCOUNT. 2 
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PATENTS. having a tubular frame provided with E U R E K 
; -piec t entirely ob- 
(Continued from page 3h | peak oe rp on gewey through said F O R S A L E A 


tric heater comprising i mope Vaal frame 
: : ternate he j ‘ : ct- 
colle a eae oF loop: a resistance 716,298 Supervisory signal for tele- Dirai Gannia En 


wire helically wound about the respec- phone excianar systems ; C. E. scrib- 25KW. General Elec. Ball and Wood 


tive helical coils of suid core, and ner, Chicago, 11. | LKW. Dynamic, B. F. Sturtevant 
means for supporting said core at the 716,301 Signaling ; R. C. Spauld- 244- KW. Lundell Mietz an d Weiss Oil 


a E 
Coloring and Frosting Compounds are 


PERFECTION 


For incandescent Electric Light Globes 
Put up in any size kage from 4 
ounces to 5 gallons. Write for prices. 


tive bends or loops thereof. ing, Montclair, N. J 
716,058 Storage battery ; E J. 716,302 Combined telephone, tele- Pumps, Two Knowlestriplex, 5 x8 Belt EUREKA ELECTRIC COLOR CO. 
Knapp. Chicago, I.— A` storage graph, electric light and power sys- “One Knowles triplex, 2x3 21 & 23 Ann Street New York 
battery plate, provided with constrain- tem ; A. M. Stark, Toronto, Canada. u Two Otis Bros. Elec. House 
ing means at its corner portions for 716,805 System of electrical distri- | 10 H-P. N. Y. Safety Engine 
maintaining it in its normal plane pution; C. P. Steinmetz, Schenectady, » H-P. Boller, Upright BANNER 
against buckling or curling tendencies, N, Y. 12 H-P. Boiler, Up 
againd means being in the form Of “44g 39g Process of clectrolyticuly Direct-Current Apparatus, both 110- INCANDESCENT 
commen eps ; preparing metals and alloys for litho- 220 and 500 volts, from }4 H-P to 50 H-P. 
716,065 Automobile ; J. Ledwinka, graphing purposes ; O. G. Strecker, - LAMPS 
Chicago, Il. Cologne, Germany. D. 8. HOLCOMB 


716,101 Electric railway ; W. B. 716,811 Electrical conductor ; E. 
Potter, Schenectady, N. Y.—A current Thomson, Swampscott, Mass. 
conducting system, a railway vehicle, 716,814 Igniter for hydrocarbon 
and means on said vehicle for con- engines; W. W. ‘Luck, Richmond Hill, 
trolling the frequency of current Astoria, N. Y. 

supplied to said current conducting 716,829 Antiseptic protector for 


Banner Electric Co., Youngstown, 0. 


COLUMBIA ARC LAMPS 


61 Dey Street, NEW YORK CITY 


ARTHUR F. STANLEY 


system. telephone mouthpieces ; R. I. Will- MANUFACTURING AGENT ECONOMICAL 
716,102 Compounding dynamo elec- marth, San Francisco, Cal. es BROADWAY-MAIDEN LANE BLDG. SIMPLE, DURABLE 
tric machines ; B. Raymond, 716,334 Method of communicating NEW YORK COLUMBIA ELECTRIC & MPG. CO. 


Schenectady, N. Y.— An electric signals through space; L. De Forest, EE 

Schenectady ant irapsformer, a series Jersey Cio Sia pgunding dynamo-cleo- | Proges fagur ana Specialty çoj, erm 
-shift- : yompoun 7 - - r mon . 0v.. N.Y. 

te device: ee eealt ener tric machines ; E. B. Raymond, Schen- aE Huone aaa Insulated Wire Co. 

the secondaries in series, with their ectady, N. 1. , , 

electromotive forces in partial oppo- 716,351 Alternating-current electric 

sition. meter; C. P. Steinmetz, Schenectady, 


716,108 Electric measuring instru- 


N. Y. 
ment. R. H. Read, Schenectady, N.Y. 716,355-356 Method 2 ee 


icircui s; Wait, 
716,118 Driving mechanism for rat aaa ai 


motor cars; A. Schmidt, Havre, 
France. 

716,125 Electric- railway; E. A. 
Sperry, Cleveland, Ohio. 

716,130 Alternating-current electric 
meter; C. P. Steinmetz, Schenectady, 


Office & Factory, 316-322 Market St. 
NEWARK, N. J. 


ESTIMATOR WANTED 


A first-class practical man accus- 
tomed to estimate on electrical con- 
struction work in all its branches. 
Address by letter only— 
THE ELECTRIC MOTOR & EQUIPMENT co. 
12 Beaver Street. Newark, N. }. 


its Come Out! its Come Out ! 
What Has? Why the 


MODEL ELECTRICAL AND 
MECHANICAL ENGINEER 


The best journal published 
for amateurs and students. 


Single Coples, 10c. One Year, $1.00 


REISSUE. 


12,064 Motor- controller ; G. E. 
Krause, Indianapolis, Ind. 


Name Plates 


N. Y. . ROBERT THISTLEWHITE, Publisher ú 
716.131 Electric r egulator, C. P. Box 626 Dover, New Jersey for machinery 
Steinmetz, Schenectady, N. Y. We make name plates for some of the 
716,184-1385 Apparatus and method W. R. OSTRANDER & CO. largest makers of machinery in the U.S. 
for determining the direction of space- 22 DEY STREET, NEW YORK. and we would be pleased to send you 
telegraph signals; J. 8. Stone, Boston, pennen rams or sample and quote price. 
Mass. Speaking Tubes, Whistles, No Plate Too Large or Too $ mall 
716,136-137 Apparatus and method Annunciators. sE 
for simultaneously transmiiting and Electric and Mechanical Bells. 
receiving space-telegraph signals; J. CABLE ADDRESS. “ OBCILLATE " NEW YORE ERT Murdock Parlor Grate Co. 
S. Stone, Boston, Mass. east BS oenas Ave Mass. 
159 Boylston St., Boston, 
716.155 Electric cable ; J. H. West WRITE FOR CIRCULARS AND PRICES BROOKLYN 
2 ’ i j ? 66 U. S. A. 
Berlin, Germany. Comfor 


The t 
Oscillating Electric Fan” 
MANUFACTURED BY 


The Shedd Electric & Mfg.Co. 


436 Liberty St., New York 
Special Attention Paid to Export Trade 


716,178 Railway signaling sys'em ; 
H. Bezer, New Rochelle, N. Y. 
716,179 Railway signuling system ; 
H. Bezer, Kingsland, N. J 
716,186 Combined telephone and 
telegraph system ; C. E. Buell, Cam- 
den, N. J. 


716,189 Motor-controlling system ; 
F. E. Case, Schenectady. N. Y. PATENTS 
716,193 Dynamo-electric machine ; 


Pennsylvania Railroad Company 
will Issue Clerical Orders 
for 1903. 


Pursuant to its usual custom, the hae 
sylvania Railroad Company wa i 
clerical orders for the year 1 hie 
ordained clergymen having de iver 
charge of churches located on OF 4 aa 
its lines. Clergyme such 0 


PATENTS csr 


——_—_—— 


n desiring 
be l ! i hould make individual application for 
O. F. Conklin, Springtield, Ohio. Caveats, Trade-Marks, EDWARD $. DUVALL ane on blanks furnished by the ComPuld 
716,200 Controlling electric motors: Copyrights and Designs. (Formeriy with Benj. Butterworth, hrouga ite Agente abof the Company 
M. W. Day, Schenectady, N. Y late Commissioner ot Patente). rember? 


Send your business direct by December, 21, so that orders may 


: rgymen en- 
716,203 Wireless telegraphy ; L. to Washington. Patont Lavov yor, Fee caper o all cle 
De Forest, Chicago, H. Saves time and insures American and foreign Patents 


716,206 Inductance-coil; F. Dolez- better service. 
alek, Halensee, Germany. 


716,222 Rheostat; J. u. Hall, Schen- PERSONAL ATTENTION 


Tino GUARANTEED. 
ectady N, Y 2! YEARS’ ACTIVE PRACTICE. 
716,252  Electrie brush ; R. D. 


; ) Specialty - 

Laughlin, Ravenna, Ohio. INTERFERENCE CONTESTS 
716.263 Speed indicator: L. Mott, AND VALIDITY REPORTS. 

New York, N. Y. Address— 


716.275 Cooling dynamo-electric 
machines -U G. Reist, Schenectady, SIGCERS ESISGERS 


N. Y.—A dynamo-cleetric machine Suite 20-26 
National Union Bldg. Washington, D. C. 


cD 


Secured Promptly. Moderate Fees. 


infringement Suits. interference Cases. 
Opinions on Scope or Validity of Patests. 


Expert Examinations of Patent Office 
Records. 


Abstracts of tile Wrappers of Applicatioas 
befor. Pateat. 


OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D. C. 


| BURNLEY 
pei - SOLDERING 
nated PASTE cus 


ENS tack if 
A will help you t° do. 


Put up in 2 OZ., 4 Ol., 
t4 Ib. r Ib.. 51b., 10 Ib 
and 5° Ib. packages. 


gtick and Paste 


T LINEME SR PAIR OF MY 
(os eivets CLIMBERS 
fo 2 Pn 


SJHONNELLY. PATENT PENDING: 5 


Agent for ESTABLISHED 1880. 


Highest 
United States | OEO- H- BENJAMIN, M. E., Ph.D. | "9 
45 BROADWAY, N. Y. References. 


The 

Burnley Battery 
and M’f’g Go. 
Painesville, Ohio 


U CAN RE-SPUR THESE.I WILL MAIL | 
2 SPURS,POST PAID,FOR 40 CTS. | 

SOLE MAKER JOHN DONNELLY. | 
FOX 379, BRANFORD.CONN. U.S.A. > 


and Foreign 


Speciality: Tbe preparation of specifications tor 


patent iri 
PATENTS oe e E 


27-34 Rialto Bldg., CHICAGO, ILL. Wm. H. EDGAR, President 


GAR Co. 


ALL FORKION OFFICES ; 
“BABCO CK" 4 


ATLANTA 
B17 EQUITABLE ae 


e P 
PHILADELPHIA cuice KCORN S PO 


NORTH AMERICAN mee +1215 HARQUETTE BLOG- so 
=. Aah to pd -An dee H: TORERO S 


Coal Handling Machinery 


CONVEYOR 


has veen e GOLD MEDAL behest award 
DUSSELDORF EXHIBITION, 1902 


b f ring this 
C. W. Hunt Company “oes eee 


N. Y. City, 45 Broadway W. New Brighton, N. Y. Pittsburg, 515 Penn Ave. 


MORSE TWIST DRILL AND MACHINE CO. 


New Bedford, Mass., U.S.A. 


No. 112 DRILLS Frrrine SILVER & DEN- 


ING’S AND PRENTICE BLACK- 
SMITHS’ DRILL Presses Nos. 1 AND 2, WITH SHANKS 4 INCH Dtam- 
ETER. SHORT LENGTHS. 


Drills larger than ¢ inch, with Shanks 4 inch diameter and Drills with 
Shanks .647 inch diameter, fitting Silver & Deming’s Press Nos. 8 and 4, 
same price as No. 110 for Coe’s Drill Press. All Drills ys inch and 
larger are 6 inchesentire length. Shanks for No. 112 Drills 24 inches long. 


LECTRIC HEATING 


APPARATUS 
OF EVERY OESORIPTION 
“Unit” Enamel Rheostats 


The Simplex Electric 
Heating Ge. 


CAMBRIDGEPORT 
RAS 


CLOCKS 


With Electrical Devices of 
all kiads are our specialty. 
We also make Time 
Switches fer tarniag ost 
electric lights, Program 
Clecks for riagiag belis, Sya- 
chrosized Clocks for asiform 
time, 60-Day, Caleadar aed 
Fryiag-Paa Clocks. 


Sead for Catalogue No. 202 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New York City 
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PROTECT [QA »searsow VEGETABLE Boer compounos) 


DEARBORN DRUG AND CHEMICAL HNE 


Telephone Harrison 3930 and 3931 Offices from New York to Honolulu 


THE STIRLING WATER-TUBE 
SAFETY BOILER. 


Safe. 
Efficient. 
Durable. 


Over 1,000,000 Horse-Power in use. 


All wrought metal ; no flat surfaces 
or stay bolts; four manholes give 
access to every tube. Quick and 
steady steam and thorough circulation 
guaranteed. 


THE STIRLING COMPANY 


Paliman Bidg., Chicago, Iii. 
New York Office, 114-118 Liberty St. 
Philadelphia Office, Betz Bidg. 
Boston Office, Delta Bidg. 


11111719 y 
AAAS Aa A 


y 


F TAA 3 
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WANTED 
RURNED-OUT INCANDESCENT LAMPS AND BASES AND 


SCRAP METAL OF ALL KINDS. HIGHEST PRICES 
GIVEN AND FREIGHT PAID. 


GEO. F. SCHWALM & CO. 


21S SHERMAN AVENUE NEWARK, N. J. 


AMERICAN || Central Station 
DISTRICT Heating by 
STEAM Exhaust or 
COMPANY Live Steam 


HE increasing frequency of strikes in the mining regions 

and the enhanced prices of all kinds of stove and fur- 
nace coal for individual use make ti more imperative than ever 
for cities and villages to institute other materials for heating by 
which the cheaper grades of coal can be employed under large 
boilers which give doubly better duty than can be obtained in 
house boilers. This company’s system as now being installed is 
the result of more than twenty years’ experience. We construct 
for direct steam heating, whereby a territory of a mile in radius 
may be served from a central station. We also construct for 
exhaust steam heating, circulating the exhaust from electric 
power stations over an equal area of territory. 


For information on the subject, send for our pamphlet. Address 


American District Steam Company 
LOCKPORT > NEW YORK 
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ICAN-BALL DUPLEX COMPOUND ENGINE» DIRECT CONNECTED GENERATOR 


A Simple Engine wastes 25 °/o of your fuel. 
The DUPLEX COMPOUND requires no more 
room, no more attention and no greater cost 
of maintenance, and its small additional first 
cost is more than saved every year. 


You can’t afford to take a simple engine 
as a gift and pay the extra cost of fuel. 


AM N ENGINE COMPANY 
NEW YORK OFFICE No 48 RARITAN AVE.,BOUND BROOK, N. 4: 


0 95 LIBERTY ST. 
~ TRADE PAPER ADV. AGENCY, N.Y. 


CLABRIFIED INDEX 3 
(Continued from page 22.) 
tning Arresters. 
Engineers and Contractors. Junction Boxes. ay oe 


. Globes, Shades, Ete. 
Arnold Electric Power Station Co. 
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Bossert Electric Construction Co. ral Electric Co. ` | 
Fao ET. Gen’! Incandescent Arc Light Co Westinghouse Electric & Mfg. me 
Barstow, W. 8. Klemm & Co. Lubricators. 
Cahoon, Jos. Blake. Phoenix Glass Co. roel eal ectric & Mfg. Co Dearborn Drug & Chemical Co. 
Kutsch, L. W. Wheeler Reflector Co. General El ectie Co eae Lupkenheimer Co., The 
Lyndon, Lamar. Graphite ene : 
cTighe, T rap 


J. 
New England Engineering Co. 
Rae, Frank B. 
Reuterdahl, Arvid. 
Runyon, F. O. 
Sheaff & Jaastad. 
Vail, J. H. 
White & Co., J. G. 
Wilmerding, C. H. 


Fans and Fan Motors. 
Central Electric Co. 
Diehl Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
Hunter Fan & Motor Co. 
Pacific Electric Co. 
Robbins & Myers Co. 


Shedd Electric & Manufacturing Co. 


ee Electric Co. 

arren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Fan Motor Appliances. 
The Coleman Mfg. Co. 


` Feed Water Heaters. 


Stilwell-Bierce & Smith-Vaile Co. 
Fire Brick. 

McLeod & Henry Co. 
Fire Extinguisher. 

Monarch Fire Appliance Co. 
Flexible Shafting. 

Stow Manufacturing Co. 
Fuses. 

D. & W. Fuse Co. 

Johns-Manville Co., H. W 

McIntire Co., The C. 
Fuel Economizers. 

Green Fuel Fconomizer Co. 


Gaskets 
V. 8. Mineral Wool Co. 


Dixon Crucible Co., Jos. 


Heating Apparatus. 
American Electric Heater Co. 
Simplex Electrical Co. 
House Goods. 
Boston Electric Co. 
Central Electric Co. 
Ostrander & Co., W. R. 
Hoisting Machinery. 
Brown Hoisting Machinery Co. 
Jeffrey MIR Co. 
n 


Incandescent Lamp Coloring. 
Eureka Electric Color Co. 
Iniectors 


Hayden & Derby Mfg. Co. 

Lunkenheimer Co., The 
Instrnments. 

Biddle, Jas. G. 

Bristol Co. 

Bullock Electric Mfg Co. 

Gen’! Incandescent Arc Light Co. 

Jewell Electrical Instrument Co. 

Keystone Electrical InstrumentCo. 

Knott Apparatus Co., L. E. 

Machado & Roller. 

Myers Break Finder Co. 

Pignolet, Louis M. 

Stanley Instrument Co. 

Waencr Flectric Mfg. Co. 

Walsh & Sons 


Insulatorrand Insulating Material. 


Brooktield Glass Co. 

Case Brothers. 

Hemingray Glass Co. 
Massachusetts Chemical Co. 
Mica Insulator Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Standard Varnish Works. 
Standard Vitrified Conduit Co. 
Sterling Varnish Co. 

Steward Mfg. Co., D. M. 
Tbomas & Sons Co., R, 


Gen’l Incandesceht Arc Light Co. 

Helios-Upton Co. 

Nernst Lamp Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
Lamps, Decorative. 

Central Electric Co. 


Edison Deco. & Miniature Lamp Dep. 


Gen’) Incandescent Are Light Co. 


Rooney & Westbury Elec. Lamp Co. 


Sawyer-Man Electric Co. 

Lamp Guards. 
P. R. Wager & Co. 

Lamps. Incandescent. 
Banner Electric Co. 
Bryan-Marsh Co. 
Buckeve Electric Co. 
Columbia Incandescent Lamp Co. 
Economical Electric Lamp Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’] Incandescent Arc Light Co. 
Lamp Testing Bureau. 
Nernst Lamp Co. 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Schlesinger & Mears. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electrical Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 

Launches. 
Electric Launch Co. 

Lighting Plants 
Bullock Electric Mfg. Co 
Christensen Engineering Co. 
Crocker-W heeler Co. 
Fort Wayne Electric Works. 
Reuterdahl Electric Co. 
Western Electric Co 
Westinghouse Electric & Mfg. Co. 


(Continued on page 40.) 


Siegrist Lubricator Co. 
Machine Tools and Machinery. 
Brown Hoisting Macbinery Co. 
Morse Twist Drill & Machine Co. 
New England Butt Co. 
The Jeffrey Mfg. Co. 
Mast Arms. 
ia Brady. 
eters. 
Duncan Electric Manufacturing Co. 
Fort Wayne Electric Works. P 
Westinghouse Electric & Mfg. Uo 
Mica. 
Mica Insulator Co. 
Munsell, Eugene. 
Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 
Name-Plates. 
The Schwerdtle Stamp Co. 
Nippers and Pliers. 
Smith & Hemenway Co. 


Utica Drop Forge & Tool Co 


int. 
Pe ti Chemical Co. 
Standard Paint Co. 


Patent Solicitors. 
Benjamin, Geo. H 
Cullen, Orlan Clyde 
Duvall, Edw. S. 
Siggers & Siggers. 
ipe Covering. 

i bs. Mineral Wool Co. 


Paran CO 
aker . 
Poles, Brackets, Pins, Ties, Cross 
Arms, Climbers, te. 

Donnelly, Jobn 

Eccleston Lumber Co 

Klein & Sons, Mathias 

Lindsley Brothers Co. 

Phelan, D. W- 

Standard Pole & Tie Co. 


ee O 
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cossec 1g THER’ TAN DARD 


ENERATOR GRP) She ELWELL-PARKER ELECTRIC CO. 
AND ENGINE oo 


CLEVELAND, OHIO, U. S. A. 


Storey System of Direct Electrical Drive | $ E 
i aa i l l 2 i U M i i i 
STOREY F Mone è BEOTI o0. ` SMALL GENERATING SETS 
FOR MARINE WORK OR 
How did you learn the ad- SMALL ISOLATED PLANTS 
dresses on this page? Tell izra i To TÉ RW: 
the advertiser WHEN YOU WE MANUFACTURE ..... 
MRTE TOMA; i : GENERATORS AND MOTORS 
ALL SIZES AND ALL TYPES 

Alternating Current FOR LIGHTING OR POWER 

pEr a ad asec THE TRIUMPH ELECTRIC CO. 
Royal Electric Company SEND. FOR BULLETIN ENN CINCINNATI, OHIO, U. S. A. 3 

PEORIA, ILL. ; : 


PROTECTED TYPE 
\/ Dynamos and Motors made in 


THEY SAVE STEAM 
AND MAKE ABSOLUTELY 
TIGHT JOINTS 


U. S. MINERAL WOOL CO. 
106 West St. 


NEW YORK - - N., Y, 


rosie, Mer js Coverings and Copper Gaskets 


sizes from 1-4 KW to 10 KW and 
1-30 HP to 121-2 HP Our spe: 
cialty is small sizes and prices 
according to quantity. 

High-Grade goods and quick 
delivery made. 

; oe 

12-PAGE CIRCULAR DESCRIBES 


PEON THE LINE. 
- = 
ZA Oya >e 


THE ROBBINS & MYERS CO. 
Main Office and Works, SPRINGFIELD, O, 
; Eastern Sales Department: 170 Broadway New York City. 


BEST ON THE MARKET 


SEU : 


THE NEW ENGLAND MOTOR CO. 


LOWELL, MASS. 


-T-T V-VV-V 


[nsec ue Multi-Speed Electric Motors 


are of the MULTI-POLAR form, from 5 H. P. up 


We call them MULTI-SPEED because speed changes are not made by steps, but 
an absolute unbroken range is furnished between the highest and lowest points—in 
other words, every imaginable speed is given within these limits. 

They will carry their full load at all speeds within their range without sparking, 
with an efficiency practically as high at one speed as another. These results are 
arrived at without use of rheostats or controllers. Let us mail you further details. 


STOW MFC. CO. - Binghamton, N. Y. 


NEW YORK OFFICE, 136 Liberty Street, N. Y. 
General European Agents, SELIG SONNENTHAL & CO., 85 Queen Victoria St., London. Eng. 
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250 k. w., 3-phase '' CECO” Alternator 


SoPa aa 


Service 


” ELECTRICAL 
MACHINERY 


For 
nl Lighting 
: Power and 
d Railway ` 
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Direct Current Enclosed ° CECO” Motor 


« CECO” Apparatus is Modern in Design, Accurate in Construction and — in Performance 
VWVRITE FOR CATALOGUE No. 


CH RISTENSEN ENGINEERING COMPANY 


MILLY AUKEE 


Pumps Ç leetric Driven 


Stilwell-Bierce & Smith-Vaile Co. 


ails. 
Johnson, Charles F. 


Rail-Bonda. 
Roebling Sons Co., John A. 


Railway Car Lighting. 
Consolidated Iway, Electric 
Lighting & Equipment Co. 


Railway Bpeciaities i ( Electric). 
Bunnell & Co., J. 
Central Electric ei 
Continuous Rail Joint Co.of America. 
Electric Appliance Co. 
General Electric Co. 
Kinsman Electric & Railway Supply 


Co. 
Stuart- Howland Co. 
Westinghouse Electric & Mf g. Co. 


Reflectors. 
Frink, I. P. 
Wheeler Reflector Co. 


Ropata 
hicago Edison Co. 
Replacers Incandescent anp. 
Incandescent Electric Light Manip 
ulator Co. 
Rheosta ts. 
Cutler-Hammer Mf s 
Cutter Electrical & Mfg. “Co. 
Gen’! Incandescent Arc Light Co. 


Schools. 


American School of Correspondence. ` 


Electrical Engineer Institute of Cor. 
respondence Instruction. 
Internat’! Correspondence Schools. 
Seals. 
The Schwerdtle Stamp Co. 


Slate. 

Bonville, Edward. 
Sockets. 

A. T. Paiste Co. 


Soldering Sticks and Paste. 
Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 


Pe 
CLASe@IFIED IN DHX 
(Continued from page 38.) 
Specialties. Switches, Ete. 
Bonville. Edward. Hart Mfg. Co. 
Boston Electric Co. Hill Electric Co., W. 8. 
Electric Contract Co. Marshall-Sanders Co. 


Gen’! Incandescent Arc Light Co. 
Incandescent Electric Light Manip- 


ulator Co. 
Marshbal]1-Sanders Co. 
Phelps Co. 


Steam Heating. 
American District Steam Co. 


Steam Specialties. . 
American Water Purifying Co. 
Lunkenheimer Co., The. 
McLeod & Henry Co. 

U. S. Mineral Wool Co. 


Steel Spring Wire. 
Barnes Co., The Wallace. 
Cary Spring Works. 

Steel Stamps. 
The Schwerdtle Stamp Co. 


Stencils. 
The Schwerdtle Stamp Co. 


Storage Batteries. 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Helios-U pton Co. 

National Battery Co. 
Reuterdah! Electric Co 
Smith Storage Battery Co. 


Switch boards. 
Bossert Electric Construction Co 
Bullock Electric Mfg. Co. 
Eyanson & Co., Geo. T. 
Fort Wayne Electric Works, 
Gen’! Incandescent Arc Light Co 
Kutsch, L. W. 
Wagner Electric Mfg. Co. 
Western Electric Co. 


Switches, Ete. 
Central Electric Co. 
Cutter Electrical & Mfg. Co. 
Eyanson & Co., Geo. T. 
General Electric Co. 


Gen'l Incandescent Arc Light Co. 


Hart & Hegeman Mfg. Co 


Western Electric Co. 
Ano Electric & Mfg. Co. 
Tape and Splicing Compound. 
assachusetts Chemical Co. 
T lortar nS li 
elegra u pP es. 
Bete J. 
Stuart Hovland Co. 
Telephones. 
American Bell Telephone Co. 
American Electric Telephone Co 
Central Electric Co. 
Central Telephone & Electric Co. 
De Veau Telephone Mfg. Co. 
Ericsson Telephone Co. 
= or & Construction Sup- 


Kellogg Switchboard & Supply Co. 
New York Tele pone Co. 

North Electric 
Spencer Electrical Co. 
Stanley & Patterson. 
Stromberg - Carlson 


Co. 
Viaduct M Mfg. Co. 
Vought-Berger Co. 
Western Telephone Mfg. Co. 
Testing Bureau. 
Lamp Testing Bureau 
Ties, Cross-Arms are Pins, 
Climbers, 
Central] Electric Co” 
Donnelly, John 
Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 
Tools. 
Morse Twist Drill Co. 
Smith & Hemenway Co. 
Utica Drop Forge & Tool Co. 
Transformers. 
Christensen Engineering Co. 
Fort Wayne Electric Works 
New York & Ohio Co. 
Stanley Electric Mfg. Co. 


Telephone 


Transformers. 
Vindex Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electrical Supply Co 
Westinghouse Electric & Mfg. Co. 


Turbine Governors. 
Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The 
Valves. 
Lunkenheimer Co., The. 
Varnish, Insulating. 
Massachusetts Chemical Co. 
Standard Varnish Works. 
Water- Wheels. 
ffel & Co., Jas. 
Risdon-Alcott Turbine Co. 
Stilwell-Bierce & Smith-Vaile Co. 
Water-Wheei Governors. 
Lombard Water-Wheel Gov. Co. 
Whistles, 
Lunkenbeimer Co., The. 
Wires and Cables. 
American Electrical Works. 
American Insulated Wire & Cable Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Collyer Insulated Wire Co. 
Crescent Insulated Wire and Cable Co. 
Driver-Harris Wire Co. 
Eastern Electric Cable Co. 
Electric Appliance Co, 
Empire Wire Co. 
General Electric Co. 
Hazard Mfg. Co. 
India Rubber ‘and Gutta Percha 
Insulating Co. 
Montauk Detecting Wire Co. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The. 
Phillips Insulated Wire Co. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Cu 
Western» Electric Co. 
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aa THE BEST AID TO sUCcCCOHSS 
! An Encyclopedia of information, and in itself the most complete 
i Library on Engineering practice ever published for the use of 
STEAM USERS, ENGINEERS, ELECTRIOIANS, FIREMEN AND MACHINISTS 
| — This Work Containg 
d l 5 x NEERING To A raneh 
' EN | . scientie aud comprehensive 
: BY HENRY cTUtemeas PRIO ssolution ofthe many knotty AN N O UNCE M ENT 
l iny a : Pittisthoroughiy abloacd 
a ues a AA PIA 
"See ye Pte —— 
ne | ptthottty, 00" the “auto 
Re Ps s indorsed" bythe foremost We have discontinued our 
E ae anges | leather and’ gilt. Pocket exclusive selling arrangement 
| ao an with the Milwaukee Electric Com- 
Pot oada SO, money back If pany, and in the future the entire 
! Send for 42-page illustrated 
| circular line of 
HENRY C. TULLEY & CO., 910 Wainwright Building, ST. LOUIS, MO., U. S. A. 
BROWNING MOTORS 
H. B. COHO & COMPANY, INC. AND DYNAMOS 
Contracting Engineers 
DYNAMOS, MOTORS, STORAGE BATTERIES will be solid by the Browning 
Complete Steam and Electrical Equipments i 
Company and its direct agents 
Write for Booklet 
er 114 LIBERTY STREET, NEW YORK 
wit 
| THE BROWNING MFC. Co. 
MOTORS MILWAUKEE 
! 
\ 1 © J Eck Dynamo and 


Motor Works 
| Bellevillo, N. J., U.S.A. 


ai 


WARREN 
Alternator 


of the past has possessed an inherent 
regulation far surpassing any other alter- 
nator known. By inherent regulation is 
meant the quality of maintaining a given 
voltage without the use of any extraneous 
device, such as compounding coils, which 
in all cases require compensating commu- 
tators with brushes, collector rings, etc. 
Remove these devices from any known 
alternator and the generator would be 
practically useless. 

A recent discovery as to the actual 
relation of copper to iron as applied in an 
Inductor Alternator has led to a still 
further improvement, to the extent of 
securing an actual working regulation 
close to perfection, and this still without 
the necessity of compounding or other 
external devices. 


ALL WARREN ALTERNATORS 
of the future will embody this improvement 


REGULATION WILL HENCEFORTH BE OUR CHALLENGE 


250 K.-W. WARREN ALTERNATOR. 


SPD a a a a a 


umse ectri > Oo, E. B. Coho & Company, O. A. Cotten, Thee. Muir & Sen, 
y 2 al Wiles Me ohare Pe 114 Liberty 8t.. New York. 129 Pearl St., Boston, Mass. Detroit, Mich 
ARREN TRIE P Western Electrical Supply Oo., Bt. Louis, Mo. 
i 7 Florida Electrie Oo., 


. He Kilbourne & Olark Oo., 
SANDUSKY, OHIO. v.s. a. mere eoe EEP 815-617 Second Ave., Seattle, Wash., Pacific Coast Agta. Jacksonville, Fia. 
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OUR NAME 


‘ALWAYS REMINDS ONE OF 


GOOD TELEPHONES 


AMERICAN 
me PmonS EA | cor. ce” TELEPHONES 


OCTAGONAL TULES SWITCHBOARDS Fas 


D. W. PHELAN IN CAR LOAD LOTS NEW YORK 


LET US SEND OUR 
CATALOGU ERAMERIGAN ELECTRIC TELEPHONE CO. 
C E AND TALK PRICES Ș 4o w. JACKSON BLVD.. OHICAGO 


LINDSLEY BROTHERS 
636 Tribune Bidg., 


MICHIGAN 

MENOMINEE, ier WHOLESAL 

PORTLAND, OREGON, and e 
SPUKANE, WASHINGTON 50-Foot to 80-Foot Poles Our Specialty 


KLEIN'S Linemen’s Tools 
CLIMBERS | airitas'ciew s song 


87-89 W. Van Buren st.. CHICAGO, ILL. 


TELEPHONES 


FOR PRIVATE LINES EXCHANGES —, Oa 
FACTORIES ) Seen 
a e3 Pe 


McINTIRE’S PATENT 
Connectors and Terminals. 
Special Connectors for HARD-DRAWN 
COPPER WIRE, all sizes. FUSED WIRE 
FUSED LINKS and STRIPS. 


THE C. McINTIRE CoO., 
3& 18 Prenkiis St., Newark, N. J. 


THE 


TELEPHO 


AND EVERYTHING ELECT RICAL 


Pendent 


T The Pioneer Western Telephone 
elephones 


Construction Company's 


Business 
is reorganized by the best talent koows to the 


art of telephony. The Highest Mechanical Skill and Most Scientific 
Electrical Engineering is now being employed to Create New 
and Improve Upon Past Methods. It is announced that the 


Western Telephone miig. C0. 


will make its name a Synonym for 
PERFECTION IN TELEPHO APPARATUS 


Factories: Winthrop Harbor, m. Offices: Ghicago, Til. 
(GF Ask about our New Lamp Clearing-Out System- 


TELEPHONE 
SERVICE 
Is THE 
QUICKEST 


MESSENGER 


Rates In Manhattan: 


residence use. rite for 
our complete catalogue. 


SOLE MANUFACTURERS 
The Vought-Berger Co 
MAKERS OF 
Telephones 
and 
Switchboards 


e 
d 


La Crosse 
Wis. 


Armature 


from $4 a nthi: Ro and Pua > e 
— nga „a Field Coil 
frem $5 a month. Varnis 


A good 
ia STANDARD” for 15 Years 


i f. 

Absolutel water and acid-pro° 

Resists a heat. Does not chip. A 
eel. We refer to every corpora 


which has used it. 


‘Phone at the right 
price. We promote or build. 


One-Year Contracts. 
Monthiy Payments. 


INTERIOR TELEPHONES 


Intercommunicating, Central Battery 
and Central Coll System 


Now York Telopheno Co. 


The 
STANDARD PAINT 


15 Dey Street Paten 
. ted Jan. 4th, 1898; May 9th, 1899 
LLL West 38th S and Aug. 15th, 1899. Cheapeat outfit to COMPA NY 
treet. maintain, but not cheap as to first cost. Address N. Y. 


SPENCER ELECTRICAL CO. Dep't E 100 William St., 
163 Greenwich St. NEW YORK j 


220 West 124th Street. 


| 
| 
i 
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A Thousand 
Miles 


are but as a 
mile on 


KELLOGG 
TELEPHONES 


Just as Near. 
Just as Clear. 


Stromberg- 


Carlson 
TELEPHONES 


embédy superior points in design and construction. The 


prospective buyer will do well to remember the facts 
regarding same. ‘lhe Stromberg-Carlson Telephone Mfg. 
Co. is the only manufacturer who has succeeded in keep- 


ing the same type of transmitter on the market for the 


past seven years, and their sales are to-day greater than 
nearly all the other makes combined. There is a reason 
for it. A trial will convince you why. Our guarantee 
is unquestionable. Write us for prices and further infor- 


| The highest degree ot 
perfection in a 
telephone. 


mation. 


Stromberg-Carlson 


Write for Catal 
oo Telephone Mfg. Co. 


74 JACKSON BOULEVARD 
CHICAGO, ILLINOIS 


Electric Light, Telephone and 
Street Railway Officials 


Who have the authority to buy equipments and 
supplies, read the ELECTRICAL REVIEW 


tre BECKER TERMINAL HEAD 
FOR TELEPHONE CABLES 


the market. a No expense has DIVIDEND PAYERS. 


been spared in making it perfect 


Merely give us your 
ear and consider our 


Telephones that never wear out. Magnets that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take care of themselves. Switchboards that never give 
troubie. Multiple Boards for exchanges—all sizes. Current 
Protectors that never fail. l 


g Maintenance Reduced to the 
Repair EX PEN S E Minimaom 
TermmaL. Heap ror Twenty-rtve PAIR, with Lip SECURED, AND SHOWING 


THAT’S WHY PATRONS UPHOLD 
USES IN POSITION 


SEND FOR CATALOGUE SA . Cor HC Coc ocd Cay 


CENTRAL TELEPHONE AND ELECTRIC CO. Write for Catalogue. 


209 MARKETSI; Ste EOS) MO: 145-155 St. Clair Street, CLEVELAND, 0. 


ILLINOIS ELECTRIC CO. POST-GLOVER ELECTRIC CO. 
Exclusivo Agents for Chicago Pa) Exclusive Agents for Cincinnati Chicago Office, 1511 Monadnock Block. 
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Operative on all Alternating Circuits 


This illustration was reproduced from |S 
a photograph of a Men’s Furnishing |È ges 
Goods Store, taken while illuminated S3:5F. peetia ~~ | > | ate 
by two 6 Glower Nernst Lamps. a Pe SS E a = 


fiif 
fiini 


Uiceur val Ñ 


pp: artat t \\\ 


= -— m re oe 


tus 
=y: EEF _* 
L Jets CPH Wi 
ass s. ' y . 5e , 
RoE “ghee Baa =  EESS:.=-:272 
: A , ‘ ppa De a ata `~ 
sp - -it z E . ` — è ss ==" ~~ 


a i . 
Tee i > 
et e ° Papa » 
£’ T: Ea è > 
- 4 7 
<?* i > ° 


TUS 


The Light is the same as Daylight. 
Shows True Color of Fabrics. 


50 Per Cent more economical than Incan- 


descents. 


- (i, 


Ask your nearest Supply Dealer or write for Booklet 
No, 2 to any office of 


Nernst Lamp Co. 


General Office: Pittsburg, Pa. 


Sales Offices: New York, 120 Broadway; Boston, 131 State Street; Philadelphia, 710 Girard Trust B’ld’g. 


The New Year Number of the ELECTRICAL 
REVIEW will be dated January 10, 1903 


Power Plants of the Pacific Coast 


A special edition of the paper read by Dr. F. A.C. Perrine before the 
New York Electrical Society descriptive of the great transmission systems 


of California. Includes illustrations of the great Carquinez Span, also 
fifty other illustrations. 


Bound in boards, 8 1-4 inches by 10 3-4 inches. Price 50 cents, postpaid. 


ss" Electrical Review Publishing Company 
13 PARK ROW NEW YORK 


BOX 339 
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Transformers 


The number of NS DEE voltages of Westinghouse Type | Noes 4 
and O. D. Transformers is a distinctive feature. Besides those tabula- ° (ee = G 
ted below, other primary values will give proportional secondary voltages. Qs SY MK ‘} | 
: —— Secondary ene X 
Primary Class 200 Class 400 
1050 52%, 105, 210 105, 210, 420 
pis 56; 316.232 = 116, 232, 464 
i 52%, 105, 210 > $05, 210, 420 
2100 55, 110, 220 110, 220, 440 
58, 116, 232 J 16, 232, 464 


Class 200 Transformers will supply 50,100 and 200 volt incan- 
descent lamps, 200 volt Nernst lamps, or 200 volt power circuits. 


Class 400 Transformers will supply 100 and 200 volt incandes- 
cent lamps, 200 volt Nernst lamps, or 400 volt power circuits; also 400 
volt 3-wire service for 200 volt Nernst and incandescent lamps. 


Cross Section of Type N Transformer 


Close adjustments of secondary voltage permit the same transformer to be used near the station 
where the voltage is high, or at the end of a long feeder where the voltage is low. 


In the manufacture of incandescent lamps many vary slightly from standard voltages. 


These lamps,—of high efficiency,—are always in stock. Type N and O. D. Transformers 


permit their use. 


For Illustrated Transformer Booklet, address 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


eland, Detroit, Minneapolis, Philadelphia, 


New York, Atlanta, Dallas, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Los Angeles, Clev 
Seattle, Salt Lake City, Denver, Mountain Blectric Co., 


Pittsburg, St. Louis, San Francisco, Syracuse, <S 


Canada, Ahearn & Soper Ltd., Ottawa. Mexico, G. & O. Braniff & Co., City of Mexico. 


CLUSTER : REFLECTORS| 


STYLES AND SIZES TO MEET ALL re cre E 


A LARGE LINE OF 
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IT WILL PAY you TO ASK us | 
D SAMPLES OF 


WEATHERPROOF i S I RE | | 


RE IN THE MAR Eg | 
_ WHENEVER Y You. 0 ae E «can ca cout |] {i 


- American Insulated Wire and Ce ne 
241-247 SO. JEFFERSON ae 
CHICAGO ee 


agm 
y — N 


“AMERICAN BRAND” 
WEATHERPROOF WIRE AND CABLES 
O EQUAL 


ELEVATING, aa | i l 
JEFFREY.: od e igin me Mro. c0. | g A + 
TRANSMISSION COLUMBUS, 0 o. s | 


Manufacturers of 


3 Ns | BARE e TINNED COPPER WIRE, MAGNET WIRE 


£ 
f | cable Adaress. q “QUALITY” 
aa l y. 

TL ‘pmo 100 William St., NEW YORK 


| ROEBLING 
Insulated Cables 


Rubber Covered Wire 


Magnet Wire 
| Lamp Cord 
Bare Copper Wire 


John A. Roebling’s Sons Co., Trenton N. J. 
NATIONAL ELECTRICAL CODE STANDARD eee a 


Use Oil and Lunkenheimer Cups entire pier Bane ay Endorsed by mil 
“O, K” WEATHER-PROOF, 


satisfied users. Specify them and order from your dealer. Write for Catalog 
and Iron Engineering Appliances of superior quality. 
SLOW-BURNING WEATHER-PROOF, 
AND SLOW-BURNING WIRE. 
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THE LUNKENHEIMER co. 


Main Offices and Works, = ~= - = CINCINNATI, OHIO y 
BRANCHES :—New York, 26 Cortlandt St. London, 35 Great Dover St., s.B. p 


PRICES ano SAMPLES on APPLICATION. 


PHILLIPS INSULATED WIRE CO. 


OFFICE AND FACTORY. PAWTUCKET, R. I. 


Miami Royal Shafting 


To do satisfactory work is to have satisfactory tools. 


Don’t steck up with a lot of Junk. 
OUR tools are made of the BEST “MATERIALS, by the 
BEST WORKMEN, for the BEST RESULTS. 


Send for the 4th Edition 
of the Greenbook of Hardware Specialties 
SMITH, HEMENWAY CO. CORP. 


Manufacturers of Cutlery and Hardware 
Specialities 


296 Broaaway = =- 
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